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HIGHLIGHTS OF THE CONFERENCE

6 plenary talks and 21 invited talks (The speakers are from 
India, the UK, South Africa, Scotland, 
Canada, Finland, and the Netherlands)

195 oral presentations and 160 poster presentations 
(The authors are from 27 countries)

More than 850 participants from 33 countries

Topics covered: Photonic Materials and Devices, 
Magnetic materials, Biomaterials, Energy Materials, 
Electronic Materials, and Other Materials.

The refereed and accepted papers presented at
ICMPMA 2022 will be published as an open-access 
volume of the IOP Conference Series: 
Materials Science and Engineering.



Program Schedule

DAY 1: 9 May 2022, Monday
 OPENING CEREMONY

Meeting Link:  https://us06web.zoom.us/j/84089730570?pwd=dkJnRThsaVRVMW5ZRTd0UVRRTUxtdz09 
(Meeting ID: 840 8973 0570; Pass code: ICMPMA)

9:15 am – 
10:00 am

(IST)

Welcome Dr. Sheena Mary Y (Convener)
Conference

Introduction
Prof. Gin Jose, University of Leeds, UK (Conference Chair)

Inaugural speech Fr (Dr.) Abhilash Gregory (Manager)
Felicitation Prof. Jojo P J (Principal)

Vote of Thanks Dr. Sunil Thomas (Organizer)

https://us06web.zoom.us/j/84089730570?pwd=dkJnRThsaVRVMW5ZRTd0UVRRTUxtdz09


DAY 1: 9 May 2022, Monday
SESSION 1: Photonic Materials and Devices

Meeting Link:  https://us06web.zoom.us/j/84089730570?pwd=dkJnRThsaVRVMW5ZRTd0UVRRTUxtdz09 
(Meeting ID: 840 8973 0570; Pass code: ICMPMA)

Session CHAIR: Prof. P R Biju (Mahatma Gandhi University, India)
10:00 am – 
10:40 am

(IST)
Plenary Talk-1

Prof. C Vijayan (Indian Institute of Technology Madras, India)
Title: Can You have Your Laser and Eat it Too?

10:40 am – 
11:10 am

(IST)
Invited Talk-1

Prof. Reji Philip (Raman Research Institute, India)
Title: Nonlinear Optics: Fundamentals and Applications

11:10 am – 
11:40 am

(IST)
Invited Talk-2

Prof. Sajan D George (Manipal Academy of Higher Education, 
India)
Title: Nanoscale Surface Engineering for Photonics Applications

11:40 am – 
12:10 pm

(IST)
Invited Talk-3

Dr. Kavita Devi (Indian Institute of Technology, Dharwad)
Title: Tunable Coherent Devices Based on Nonlinear Optical 
Materials

12:10 pm – 
2:00 pm

(IST)
Poster Session-1

Photonic Materials and Devices
(Visit the conference website: https://icmpma.fmnc.ac.in/)

 
SESSION 2: Photonic Materials and Devices

Meeting Link:  https://us06web.zoom.us/j/84089730570?pwd=dkJnRThsaVRVMW5ZRTd0UVRRTUxtdz09 
(Meeting ID: 840 8973 0570; Pass code: ICMPMA)

Session CHAIR: Prof. Riju C Issac (Cochin University of Science and Technology, India)
2:00 pm – 
2:40 pm

(IST)
Plenary Talk-2

Prof. Laeticia Petit (Tampere University, Finland)
Title: Novel glass-based materials for (bio)photonics applications

2:40 pm – 
3:10 pm

(IST)
Invited Talk-4

Prof. M L Chithambo (Rhodes University, South Africa)
Title: Procedures and analysis of phototransferred 
thermoluminescence

3:10 pm – 
3:40 pm

(IST)
Invited Talk-5

Prof. Radhakrishnan Prabhu (Robert Gordon University, Scotland)
Title: Lanthanide based micro/nano-photonic devices and their 
emerging smart applications

3:40 pm – 
4:10 pm

(IST)
Invited Talk-6

Prof. Gin Jose (University of Leeds, UK)
Title: Femtosecond Laser Induced Plasma Manufacturing of 
Functional Materials

https://us06web.zoom.us/j/84089730570?pwd=dkJnRThsaVRVMW5ZRTd0UVRRTUxtdz09
https://icmpma.fmnc.ac.in/
https://us06web.zoom.us/j/84089730570?pwd=dkJnRThsaVRVMW5ZRTd0UVRRTUxtdz09


DAY 2: 10 May 2022, Tuesday
SESSION 3: Energy Materials

Meeting Link:  https://us06web.zoom.us/j/84089730570?pwd=dkJnRThsaVRVMW5ZRTd0UVRRTUxtdz09 
(Meeting ID: 840 8973 0570; Pass code: ICMPMA)

Session CHAIR: Prof. Pradyumnan P P (University of Calicut, India)

9:30 am – 
10:10 am

(IST)
Plenary Talk-3

Prof. Aldrin Antony (Cochin University of Science and 
Technology, India)
Title: Transition Metal Oxides and 2D Materials for Selective 
Charge Extraction in Silicon Solar Cells

10:10 am – 
10:40 am

(IST)
Invited Talk-7

Prof. R Prasanth (Pondicherry University, India)
Title: Titania Nanotubes: A sustainable Green Energy Material

10:40 am - 
11:10 am

(IST)
Invited Talk-8

Prof. S Assa Aravindh (University of Oulu, Finland)
Title: Applications of density functional theory (DFT) in materials 
science

11:10 am - 
11:40 am

(IST)
Invited Talk-9

Dr. Libu Manjakkal (University of Glasgow, Scotland)
Title: Textile based Wearable Energy Storage for Autonomous 
Systems

11:40 am - 
12:10 pm

(IST)
Invited Talk-10

Prof. Biju V (University of Kerala, India)
Title: Storing Energy at Reduced Graphite Oxide- Water Interface

12:10 pm – 
2:00 pm

(IST)
Poster Session–2

Energy Materials
(Visit the conference website: https://icmpma.fmnc.ac.in/)

 
SESSION 4: Energy Materials

Meeting Link:  https://us06web.zoom.us/j/84089730570?pwd=dkJnRThsaVRVMW5ZRTd0UVRRTUxtdz09 
(Meeting ID: 840 8973 0570; Pass code: ICMPMA)

Session CHAIR: Prof. Cyriac Joseph (Mahatma Gandhi University, India)

2:00 pm - 
2:30 pm

(IST)
Invited Talk-11

Dr. Rakhi R B (CSIR - National Institute for Interdisciplinary 
Science and Technology, India)
Title: Direct growth of MoS2 nanowires over Ni foam substrates for
supercapacitor application

2:30 pm - 
4:30 pm

(IST)

Oral
Presentations

(Three parallel
sessions)

Photonic Materials and Devices–A 
(Chair: Dr. Arun Kumar K V, CMS College, Kerala, India)
Meeting Link: https://us06web.zoom.us/j/89874647755?
pwd=bldTQk1vdDVIUEMyTmQwYmlMeGdjUT09
(Meeting ID: 898 7464 7755; Pass code: ICMPMA2)
Biomaterials–A 
(Chair: Dr. Ann Mary K A, St. Thomas College, Thrissur, India)
Meeting Link: https://us06web.zoom.us/j/88405362479?
pwd=M3g4NkZJYzN2aFo4WVJlZEw5cWRLUT09
(Meeting ID: 884 0536 2479; Pass code: ICMPMA3)
Other Materials–A 
(Chair: Prof. Cyriac Joseph, Mahatma Gandhi University, Kerala, 
India)
Meeting Link:  https://us06web.zoom.us/j/84089730570?
pwd=dkJnRThsaVRVMW5ZRTd0UVRRTUxtdz09 
(Meeting ID: 840 8973 0570; Pass code: ICMPMA)

https://us06web.zoom.us/j/84089730570?pwd=dkJnRThsaVRVMW5ZRTd0UVRRTUxtdz09
https://us06web.zoom.us/j/84089730570?pwd=dkJnRThsaVRVMW5ZRTd0UVRRTUxtdz09
https://us06web.zoom.us/j/84089730570?pwd=dkJnRThsaVRVMW5ZRTd0UVRRTUxtdz09
https://icmpma.fmnc.ac.in/
https://us06web.zoom.us/j/84089730570?pwd=dkJnRThsaVRVMW5ZRTd0UVRRTUxtdz09


DAY 3: 11 May 2022, Wednesday

9:30 am – 
12:30 pm

(IST)

Oral
Presentations

(Three parallel
sessions)

Photonic Materials and Devices–B 
(Chair: Dr. Rithesh Raj D, SASTRA Deemed University, Tamil 
Nadu, India)
Meeting Link: https://us06web.zoom.us/j/89874647755?
pwd=bldTQk1vdDVIUEMyTmQwYmlMeGdjUT09
(Meeting ID: 898 7464 7755; Pass code: ICMPMA2)
Energy Materials-A 
(Chair: Dr. Suneesh C. V., University of Kerala, India)
Meeting Link: https://us06web.zoom.us/j/88405362479?
pwd=M3g4NkZJYzN2aFo4WVJlZEw5cWRLUT09
(Meeting ID: 884 0536 2479; Pass code: ICMPMA3)
Other Materials–B 
(Chair: Dr. Jayakrishnan R, University of Kerala, India)
Meeting Link:  https://us06web.zoom.us/j/84089730570?
pwd=dkJnRThsaVRVMW5ZRTd0UVRRTUxtdz09 
(Meeting ID: 840 8973 0570; Pass code: ICMPMA)

12:30 pm – 
2:00 pm

(IST)
Poster Session–3

Biomaterials
(Visit the conference website: https://icmpma.fmnc.ac.in/)

SESSION 5: Biomaterials
Meeting Link:  https://us06web.zoom.us/j/84089730570?pwd=dkJnRThsaVRVMW5ZRTd0UVRRTUxtdz09 

(Meeting ID: 840 8973 0570; Pass code: ICMPMA)

Session CHAIR: Prof. Jayachandran K (Mahatma Gandhi University, India)
2:00 pm - 
2:30 pm

(IST)
Invited Talk-12

Prof. Harikrishna Varma P R (Sree Chitra Tirunal Institute for 
Medical Sciences and Technology, India)
Title: Search for ideal biomaterials

2:30 pm - 
3:00 pm

(IST)
Invited Talk-13

Prof. Virginia Pensabene (University of Leeds, UK)
Title: Material toxicity and manufacturing challenges in 
microfluidics

3:00 pm - 
3:30 pm

(IST)
Invited Talk-14

Prof. C. Sudarsanakumar (Mahatma Gandhi University, India)
Title: Probing the interaction of natural drugs and their 
functionalized nanoparticles with macromolecules: Spectroscopic, 
calorimetric, and computational approaches

3:30 pm - 
4:10 pm

(IST)
Plenary Talk-4

Prof. Saji George (McGill University, Canada)
Title: Taming the ‘Nano’ Giant for Food Safety and Security 

https://us06web.zoom.us/j/84089730570?pwd=dkJnRThsaVRVMW5ZRTd0UVRRTUxtdz09
https://icmpma.fmnc.ac.in/
https://us06web.zoom.us/j/84089730570?pwd=dkJnRThsaVRVMW5ZRTd0UVRRTUxtdz09
https://us06web.zoom.us/j/84089730570?pwd=dkJnRThsaVRVMW5ZRTd0UVRRTUxtdz09
https://us06web.zoom.us/j/88405362479?pwd=M3g4NkZJYzN2aFo4WVJlZEw5cWRLUT09
https://us06web.zoom.us/j/88405362479?pwd=M3g4NkZJYzN2aFo4WVJlZEw5cWRLUT09
https://us06web.zoom.us/j/89874647755?pwd=bldTQk1vdDVIUEMyTmQwYmlMeGdjUT09
https://us06web.zoom.us/j/89874647755?pwd=bldTQk1vdDVIUEMyTmQwYmlMeGdjUT09


DAY 4: 12 May 2022, Thursday
SESSION 6: Magnetic Materials

Meeting Link:  https://us06web.zoom.us/j/84089730570?pwd=dkJnRThsaVRVMW5ZRTd0UVRRTUxtdz09 
(Meeting ID: 840 8973 0570; Pass code: ICMPMA)

Session CHAIR: Prof. Nirmala R (Indian Institute of Technology Madras, India)
9:30 am – 
10:10 am

(IST)
Plenary Talk-5

Prof. S M Yusuf (Bhabha Atomic Research Centre, India)
Title: Physics of Magnetization Reversal Phenomenon

10:10 am – 
10:40 am

(IST)
Invited Talk-15

Prof. Santhosh P N (Indian Institute of Technology Madras, India)
Title: Competing magnetic interactions and exchange bias 
behaviour in complex oxides materials

10:40 am - 
11:10 pm

(IST)
Invited Talk-16

Prof. K G Suresh (Indian Institute of Technology Bombay, India)
Title: Recent studies on magnetic Heusler alloys

11:10 am - 
11:40 am

(IST)
Invited Talk-17

Prof. P S Anil Kumar (Indian Institute of Science, Bangalore, 
India)
Title: Current-induced magnetization reversal 

11:40 am - 
12:10 pm

(IST)
Invited Talk-18

Dr. Senoy Thomas (Cochin University of Science and Technology, 
India)
Title: Non-collinear spin textures in soft ferromagnets

12:10 pm – 
2:00 pm

(IST)
Poster Session–4

Magnetic Materials
(Visit the conference website: https://icmpma.fmnc.ac.in/)

2:00 pm – 
4:00 pm

(IST)

Oral
Presentations

(Three parallel
sessions)

Energy Materials-B 
(Chair: Dr. Sibi K. S., Univesity of Kerala, India)
Meeting Link: https://us06web.zoom.us/j/89874647755?
pwd=bldTQk1vdDVIUEMyTmQwYmlMeGdjUT09
(Meeting ID: 898 7464 7755; Pass code: ICMPMA2)
Biomaterials-B 
(Chair: Dr. Derry Holaday M. G., University of Calicut, India)
Meeting Link: https://us06web.zoom.us/j/88405362479?
pwd=M3g4NkZJYzN2aFo4WVJlZEw5cWRLUT09
(Meeting ID: 884 0536 2479; Pass code: ICMPMA3)
Other Materials–C 
(Chair: Dr. Saritha A C, Mahatma Gandhi University, India)
Meeting Link:  https://us06web.zoom.us/j/84089730570?
pwd=dkJnRThsaVRVMW5ZRTd0UVRRTUxtdz09 
(Meeting ID: 840 8973 0570; Pass code: ICMPMA)

4:00 pm – 
6:00 pm

(IST)
Poster Session–5

Other Materials
(Visit the conference website: https://icmpma.fmnc.ac.in/)

https://icmpma.fmnc.ac.in/
https://us06web.zoom.us/j/84089730570?pwd=dkJnRThsaVRVMW5ZRTd0UVRRTUxtdz09
https://us06web.zoom.us/j/84089730570?pwd=dkJnRThsaVRVMW5ZRTd0UVRRTUxtdz09
https://us06web.zoom.us/j/88405362479?pwd=M3g4NkZJYzN2aFo4WVJlZEw5cWRLUT09
https://us06web.zoom.us/j/88405362479?pwd=M3g4NkZJYzN2aFo4WVJlZEw5cWRLUT09
https://us06web.zoom.us/j/89874647755?pwd=bldTQk1vdDVIUEMyTmQwYmlMeGdjUT09
https://us06web.zoom.us/j/89874647755?pwd=bldTQk1vdDVIUEMyTmQwYmlMeGdjUT09
https://icmpma.fmnc.ac.in/
https://us06web.zoom.us/j/84089730570?pwd=dkJnRThsaVRVMW5ZRTd0UVRRTUxtdz09


DAY 5: 13 May 2022, Friday
SESSION 7: Electronic Materials

Meeting Link:  https://us06web.zoom.us/j/84089730570?pwd=dkJnRThsaVRVMW5ZRTd0UVRRTUxtdz09 
(Meeting ID: 840 8973 0570; Pass code: ICMPMA)

Session CHAIR: Dr. S N Potty (Centre for Materials for Electronics Technology, India)
9:30 am – 
10:10 am

(IST)
Plenary Talk-6

Dr. K P Surendran (CSIR - NIIST, India)
Title: Magnetic Control of Electricity in Multiferroic Composites: 
New Frontiers

10:10 am – 
10:40 am

(IST)
Invited Talk-19

Dr. Subodh G (University of Kerala, India)
Title: Electromagnetic Interference Shielding: Current Status and 
Future Challenges  

10:40 am - 
12:40 pm

(IST)

Oral
Presentations

(Three parallel
sessions)

Magnetic Materials 
(Chair: Dr. Savitha Pillai S., University of Kerala, India)
Meeting Link: https://us06web.zoom.us/j/89874647755?
pwd=bldTQk1vdDVIUEMyTmQwYmlMeGdjUT09
(Meeting ID: 898 7464 7755; Pass code: ICMPMA2)
Electronic Materials 
(Chair: Dr. Pranay Ranjan, Indian Institute of Technology Jodhpur)
Meeting Link: https://us06web.zoom.us/j/88405362479?
pwd=M3g4NkZJYzN2aFo4WVJlZEw5cWRLUT09
(Meeting ID: 884 0536 2479; Pass code: ICMPMA3)
Other Materials–D 
(Chair: Dr. K P Zuhail, University of Calicut, Kerala, India)
Meeting Link:  https://us06web.zoom.us/j/84089730570?
pwd=dkJnRThsaVRVMW5ZRTd0UVRRTUxtdz09 
(Meeting ID: 840 8973 0570; Pass code: ICMPMA)

12:40 pm – 
2:00 pm

(IST)
Poster Session-6

Electronic Materials
(Visit the conference website: https://icmpma.fmnc.ac.in/)

SESSION 8: Electronic Materials
Meeting Link:  https://us06web.zoom.us/j/84089730570?pwd=dkJnRThsaVRVMW5ZRTd0UVRRTUxtdz09 

(Meeting ID: 840 8973 0570; Pass code: ICMPMA)

Session CHAIR: Dr. S N Potty (Centre for Materials for Electronics Technology, India)
2:00 pm - 
2:30 pm

(IST)
Invited Talk-20

Qassim Abdullahi (Heriot-Watt University, UK)
Title: Thermally modified TRMC for characterisation of VO2 

Conductivity
2:30 pm - 
3:00 pm

(IST)
Invited Talk-21

Dr. Sheetal Kaushik Bhardwaj (University of Amsterdam, 
Netherlands)

3:00 pm – 
4:00 pm

(IST)

Oral
Presentations

(Two parallel
sessions)

Photonic Materials and Devices-C 
(Chair: Dr. Jitumani Kalita, Cotton University, Assam, India)
Meeting Link: https://us06web.zoom.us/j/89874647755?
pwd=bldTQk1vdDVIUEMyTmQwYmlMeGdjUT09
(Meeting ID: 898 7464 7755; Pass code: ICMPMA2)
Energy Materials-C 
(Chair: Dr. I. Hubert Joe, University of Kerala, India)
Meeting Link: https://us06web.zoom.us/j/88405362479?
pwd=M3g4NkZJYzN2aFo4WVJlZEw5cWRLUT09
(Meeting ID: 884 0536 2479; Pass code: ICMPMA3)

https://us06web.zoom.us/j/88405362479?pwd=M3g4NkZJYzN2aFo4WVJlZEw5cWRLUT09
https://us06web.zoom.us/j/88405362479?pwd=M3g4NkZJYzN2aFo4WVJlZEw5cWRLUT09
https://us06web.zoom.us/j/89874647755?pwd=bldTQk1vdDVIUEMyTmQwYmlMeGdjUT09
https://us06web.zoom.us/j/89874647755?pwd=bldTQk1vdDVIUEMyTmQwYmlMeGdjUT09
https://us06web.zoom.us/j/84089730570?pwd=dkJnRThsaVRVMW5ZRTd0UVRRTUxtdz09
https://icmpma.fmnc.ac.in/
https://us06web.zoom.us/j/84089730570?pwd=dkJnRThsaVRVMW5ZRTd0UVRRTUxtdz09
https://us06web.zoom.us/j/84089730570?pwd=dkJnRThsaVRVMW5ZRTd0UVRRTUxtdz09
https://us06web.zoom.us/j/88405362479?pwd=M3g4NkZJYzN2aFo4WVJlZEw5cWRLUT09
https://us06web.zoom.us/j/88405362479?pwd=M3g4NkZJYzN2aFo4WVJlZEw5cWRLUT09
https://us06web.zoom.us/j/89874647755?pwd=bldTQk1vdDVIUEMyTmQwYmlMeGdjUT09
https://us06web.zoom.us/j/89874647755?pwd=bldTQk1vdDVIUEMyTmQwYmlMeGdjUT09
https://us06web.zoom.us/j/84089730570?pwd=dkJnRThsaVRVMW5ZRTd0UVRRTUxtdz09


DAY 5: 13 May 2022, Friday
CLOSING CEREMONY

Meeting Link:  https://us06web.zoom.us/j/84089730570?pwd=dkJnRThsaVRVMW5ZRTd0UVRRTUxtdz09 
(Meeting ID: 840 8973 0570; Pass code: ICMPMA)

4:00 pm – 
4:30 pm

(IST)

Welcome Dr. Bhagya Uthaman
Feedback Participants

Announcement of
best presentations

Fr (Dr.) Abhilash Gregory (Manager)

Concluding
Remarks

Prof. Jojo P J (Principal)

Vote of Thanks Dr. Sachin P C (Organizer)

https://us06web.zoom.us/j/84089730570?pwd=dkJnRThsaVRVMW5ZRTd0UVRRTUxtdz09
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ICMPMA 2022: Photonic Materials and Devices – PT1
Can You have Your Laser and Eat it Too?

C. Vijayan*

Department of Physics, Indian Institute of Technology, Madras, Chennai, TN 600036
*Email: cvijayan@iitm.ac.in

ABSTRACT: The nature of light-matter interaction is quite different in various material media.
Understanding these  scenarios  and utilizing  them for  device  applications  have  been of  frontier
interest  over the decades.  A fascinating concept in this  regard is that of light transport  through
optically  random  media  consisting  of  spatially  random  arrangements  of  light  scatterers  [1].
Research  in  this  area  has  yielded  interesting  results  such  as  random  lasing,  Anderson-like
localization,  imaging  through  turbulence  and  bio-imaging  with  excellent  clarity  as  well  as
convenience. Raman random lasing [2] has been demonstrated with low power excitation, using
completely biocompatible and biodegradable media such as carrot pieces [3]. The physical structure
of  such  media  provides  a  fibrous  cellulose  scattering  medium  that  facilitates  feedback  loops
whereas the chemical contained in them (such as beta carotene) provides lasing at Stokes Raman
modes. The parameters of lasing depend on the physical and chemical structure of the medium and
in turn, can be utilized to sense physical or chemical changes that might occur in such biomaterials.
The feasibility of controlling the level of coherence of random lasers permits their use as sources for
artifact-free wide-field imaging of biological structures, enabling early detection of tumors [4]. This
talk introduces light transport scenarios in random media and presents recent results on plasmonic
optimization of random lasing, design of bio-friendly random lasers, and the scope of coherence-
controlled lasers in efficient bioimaging.
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2. Appl. Phys. Lett. 102, 221105 (2013), Nature Communications 5, 4356 (2014)
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ICMPMA 2022: Photonic Materials and Devices – PT2
Novel glass-based materials for (bio)photonics applications

Laeticia Petit*

Photonics Laboratory, Tampere University, Finland
*Email: laeticia.petit@tuni.fi

ABSTRACT: The fabrication of new rare-earth (RE) doped glasses has attracted lots of research
interests, the improvement in the performances of the glasses remaining the prime objective of the
studies.  Silica  glass,  as  a  host  material,  has  proven  to  be  very  attractive  because  of  its  wide
wavelength range with good optical transparency and high mechanical strength, just to cite few
attractive properties. However, RE tend to cluster in silica glasses. Therefore, phosphate glasses
have been also of great interest as they are good host materials due to their ability to incorporate
high amount of RE. Because the local environment around the RE is of paramount importance for
determining the optical properties, there is a constant interest in investigating new RE doped glasses
with improved spectroscopic properties. A route of interest to improve the spectroscopic properties
consists of controlling the RE optical response independently of the core glass composition when
developing new optical fibers. Different techniques have been developed: one technique consists of
synthesizing RE doped nanoparticles directly in-situ in the glass. In another technique, RE doped
nanoparticles,  formed by solution  chemistry,  are  added in the  glass  batch  prior  to  or  after  the
melting using the direct doping method. 
In this presentation, we will review the latest development of novel glasses and glass-ceramics. We
will discuss the impact of the glass composition and of the effect of nucleation and growth on the
luminescence properties of the newly developed glasses. Then, we will explain the direct doping
method and its challenges, which are related to the particles corrosion. Finally, we will show that
some of the promising glasses can be drawn into optical fibers. 

3



ICMPMA 2022: Energy Materials – PT3
Transition Metal Oxides and 2D Materials for Selective Charge Extraction in

Silicon Solar Cells
Aldrin Antony*

Department of Physics, Cochin University of Science and Technology, Kochi 682022, India
*Email: aldrin@cusat.ac.in

ABSTRACT:  Semiconductor  heterojunctions  are  the  core  elements  of  most  optoelectronic
applications  owing  to  their  alluring  electrical,  optical  and  interfacial  properties,  which  include
transistors, solar cells, memristors, LEDs and sensors. Interface defect states caused by dislocations
and  dangling  bonds  influence  the  electrical  and  optical  properties  of  these  heterojunctions.
Heterojunction  solar  cells  with  c-Si  and  a-Si  provide  high-efficiency  solar  cells  beyond  26%
efficiency. I will be discussing the importance of heterostructures in harvesting solar energy with
special emphasis on dopant free Si heterojunctions with transition metal oxides with wide bandgap
and called carrier selective contacts. The asymmetric band bending at the Si interface caused by
these high or low work function materials induce an electric field within the Si which enables one
type of carrier to pass through while the other is blocked, called carrier selectivity. Transition Metal
oxides like MoO3, Cu2O, and organic polymer PEDOT:PSS are employed as hole selective layers
while TiO2, ZnO and alkali metal fluorides like MgF2, LiFx are utilized as electron selective layers.
Most of these materials can be deposited by thermal evaporation, sputtering and even by solution
techniques at room temperature.  Recently 2D materials like graphene and metal dichalcogenides
have been demonstrated as excellent carrier selective contacts for Silicon.  The current transport
mechanism in these heterojunctions for selective carrier extraction will be discussed.
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Taming the ‘Nano’ Giant for Food Safety and Security 

Saji George*

Department of Food Science and Agricultural Chemistry, McGill University, QC, Canada
*Email: saji.george@mcgill.ca

ABSTRACT: Nanotechnology is a modern tool with immense potential to meet the challenges in
food safety and security.  Benefits  of nanotechnology applications in agri-food sector have been
realized  for  many  activities  across  the  food  supply  chain,  including  improving  agriculture
productivity, preventing food spoilage and improving food appeal. The rapid market penetration of
nanotechnology  incorporated  Agri-food  products  is  however  accompanied  by  uncertainties
regarding the short and long term impacts of nanomaterials on human and environmental health.
Evidently,  developing  sustainable  nanotechnology  solutions  demands  the  advancement  of
knowledge frontiers  in  technology,  risk assessment  as  well  as  addressing  social  and regulatory
concerns.  Greener  methods  of  nanomaterials  synthesize  and identifying  low-cost  nanomaterials
(preferably  of  natural  chemistry)  with  scale  up  capabilities  along  with  understanding  and
responding to safety concerns on nanomaterials in food are warranted for addressing the stake-
holder values on environmental, economic and societal pillars of sustainability. By taking examples
from my own research, I will elaborate how the elements of sustainability can be incorporated for
decision making on the acceptability of nanomaterials for food and agriculture applications.
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ABSTRACT:  The  phenomenon  of  negative  magnetization  (or  magnetization  reversal)  in
magnetically  ordered  systems,  where  it  does  not  arise  due  to  diamagnetism,  is  defined  as  a
crossover of dc magnetization from a positive value to a negative value with change of temperature.
We have investigated this novel phenomenon in several magnetic systems, such as Prussian blue-
type molecular magnets (PBAs) [1-6],  Cr-based oxide nanoparticles [7-11],  several perovskites,
spinels and  garnets viz.  NdMnO3 [12],  Li0.5FeCr1.5O4 [13,14],  La0.5Pr0.5CrO3 [15], CoCr2-xFexO4

[16,17], Ho3Fe5O12 [18], and YbCrO3 [19,20].
In  my  talk,  I  shall  highlight  the  various  physics  principles  that  are  responsible  for  negative
magnetization in magnetic systems. My talk will bring out the correlations among magnetization
reversal, exchange bias reversal, spin reorientation, and magnetoresistance reversal. I shall present
some  these  results  highlighting  the  importance  of  the  studied  phenomenon  for  its  practical
applications in several areas including magnetic storage devices as discussed in our recent review
article [1]. 
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ABSTRACT:  Ferroic  materials  touch every aspect  of  modern life.  They include ferromagnetic
(FM) materials, which are indispensable in data storage systems, while ferroelectric (FE) materials
are used in capacitors, transducers and memory devices. Soft ferromagnetic materials can be easily
magnetized and demagnetized, whose coercivity is usually less than 1000 Am-1. In conventional
ferromagnetic memory devices, data are read and written in a sequential manner, and hence the
communication speed is limited. To overcome this drawback, innovative and smart FE and FM
material designs are predominately required. The fast and energy-efficient reading and writing of
the data are possible only by a class of materials called magnetoelectrics (MEs), which exhibit
coupling of FE and FM orders that enables data to be written electrically and read magnetically.
Such devices can avoid the space and energy constraints associated with ferromagnetic random
access memories, which need to generate high magnetic fields needed to write and read the data.
However, combining the FE and FM orders is difficult since they tend to exclude mutually and
interact weakly when they coexist. The ideal way to combine the essence of FE and FE concepts is
to realize 2-2 or 0-3 composites, which is a new direction of current research.  
In the first part of the talk, our efforts to develop thin film epitaxial superlattices using SrRuO3 as
the FM component while the FE component is BaTiO3 (BTO), is introduced. Further, ME sensors
were developed by locally removing the substrate that results in strain driven rolling-up of the
heterostructures into 3D microtube devices. In the second part, chemically derived 2-2 and 0-3 ME
composites are discussed, involving FM metals such as Ni, Co whereas FE component is BTO. The
morphology controlled synthesis and characterization of Ni, Co and BTO were carried out. Since
the FM metals being conducting, Ni, Co etc. based multiferroic structures are difficult to realize.
This  is  because  conductivity  destroys  the  metal-insulator-metal  structure  of  random  access
memories.  This  challenge  can be  conveniently solved by developing core-shell  heterostructures
where  FM metals  are  coated  with  insulating  ferroelectric  oxide,  BTO.  However,  the  obtained
hierarchical thorny morphology of FM component still produces leakage current that results in low
ME coupling. To get around this issue, a few innovative ME composites were prepared in different
FM:FE ratio by varying the addition of ferroelectric BTO nanoparticles to reduce conductivity, with
the objective of providing maximum coupling among the two ferroic orders.
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Nonlinear Optics: Fundamentals and Applications
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ABSTRACT: Nonlinear optics (NLO) refers to the study of the interaction of strong light fields with
matter. The advent of Nonlinear Optics was in 1875 with the discovery of the Kerr effect (quadratic
electro-optic effect), which was followed by that of the Pockels effect in 1893 (linear electro-optic
effect). In 1960 Franken and colleagues observed second harmonic generation (SHG) of ruby laser
light  in  a  quartz  crystal  [1].  Subsequently,  Bloembergen  and  colleagues  formulated  a  general
theoretical framework for three- and four- wave mixing at optical frequencies  [2]. Second order
nonlinearities mostly involve optical frequency conversion while third order phenomena include
nonlinear phase modulation, absorption, refraction and scattering of light.
In addition to facilitating a deeper understanding of light-matter interaction, NLO has also provided
solutions for several modern engineering problems. For instance, one of the major applications of
NLO is the frequency conversion of laser light. Similarly, optical nonlinearity can be utilized for
realizing  many  key-devices  in  the  telecom industry  such  as  switches,  routers,  and  wavelength
converters. Nanoparticles and nanocomposites have entered the realm of nonlinear optics in recent
years because of phenomena such as quantum confinement of electrons and holes in semiconductor
quantum dots, excitation of surface plasmon resonances (collective oscillation of free electrons) in
metal nanoparticles, etc. 
In  this  talk we will  discuss  the  physical  origins  of  optical  nonlinearity  in  material  media,  and
overview  the  nonlinear  optical  properties  exhibited  by  some  materials.  Major  experimental
techniques for the determination of second and third order nonlinearities will be explained. Some
interesting results obtained from the research work carried out in our lab will be presented [3-5]. 

References
1. P. A. Franken, A. E. Hill, C. W. Peters, and G. Weinreich, Phys. Rev. Lett. 7, 118 (1961).
2. N. Bloembergen, Rev. Mod. Phys. 54, 685 (1982).
3. R. Philip et.al., Nano Lett. 12, 4661 (2012).
4. K. Sridharan et.al., J. Phys. Chem. C 119, 16314 (2015).
5. S. Perumbilavil et.al., Small, https://doi.org/10.1002/smll.201701001 (2018).

9



ICMPMA 2022: Photonic Materials and Devices – IT2
Nanoscale Surface Engineering for Photonics Applications
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ABSTRACT:  Nature-inspired  biomimicking  of  the  surfaces  at  the  micro-nano  scale  has  been
attracting much attention recently, owing to their widespread applications in diverse fields including
sensing  to  biomedical  sciences.  In  this  talk,  the  research  work  on  physio-chemical  surface
engineering of the photonic materials and their applications will be discussed. We show that by
properly defining the structural features via physical methods like femtosecond laser patterning or
chemical  methods like chemical  etching,  it  is  possible  to  create  the  desired  surface  wettability
properties. Such surface engineered surfaces can demonstrate properties like superhydrophobicity,
superhydrophilicity, anti-adhesion, etc. We exploit these properties to create self-cleaning surfaces,
digital microfluidic platforms, flexible surface-enhanced Raman scattering substrates, platforms for
splitting a microliter droplet into sub microliter droplets, plasmonic droplet assay platforms. The
potential of such substrates to detect and analyze ultra low concentraton of sample from an ultra-
low  volume  is  shown  and  potential  applications  in  the  field  of  heavy  metal  detection  also
demonstrated. 

Keywords: Laser Pattering; Wettability; Photonic Materials; Sensing Applications

10



ICMPMA 2022: Photonic Materials and Devices – IT3
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ABSTRACT: Optical  coherent  sources  based  on  nonlinear  frequency  conversion,  more
importantly, optical parametric oscillators (OPOs) are now recognized as viable sources of widely
tunable radiations for spectral regions inaccessible to lasers and are capable of operating in all time-
scales  from continuous-wave  (cw)  to  ultrafast  domain.  These  sources  are  of  great  interest  for
manifold of applications. In this talk, I would discuss the generation of unprecedented wavelengths
across UV to deep mid-IR, and the techniques, architecture and approaches exploited so far.
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Procedures and analysis of phototransferred thermoluminescence
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ABSTRACT:  Phototransferred thermoluminescence (PTTL) arises due to the optical transfer of
electrons from a stable deeper electron trap to a purposely emptied shallower one.  This definition
however belies practical obstacles.  The reality is that the process is seldom a one-way transfer one
as the deeper electron traps can serve as both donors and acceptors and the number of donors is
usually unknown. This presentation will describe ways to dispense with the academic notion of
phototransfer and suggest ways to analyse the resulting systems of acceptor and donors.  

Keywords: Phototrasnfer; Systems; Donors
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ABSTRACT: Lanthanides are an important class of elements for the photonic related research and
industry.  The  trivalent  lanthanide  ions  exhibit  very  interesting  spectral  properties,  and  their
luminescence  has  been  of   particular  research  interest  for  many  decades.  Lanthanide-doped
luminescent materials with sharp & narrow emissions, large Stokes shifts and long excited-state
decay times have been excellent optical materials for photonic devices and have found applications
in solid-state  lasers,  optical  waveguides  & communications,  lighting,  displays,  sensors,  medical
diagnostics, and various other areas.
Owing to the lanthanides’ interesting electronic configuration, lanthanide doped materials exhibit
special chemical, physical and particular optical properties, making it suitable for applications such
as photonic materials. Lanthanide ions in glasses (with glass as a dielectric host matrix) play an
important role, especially in retaining their emission capabilities. Utilising these properties, new
classes of lanthanide-based micro/nano-devices  are emerging and thus extending new possibilities
for integration into photonic applications.  Micro and nanostructured materials are of special interest
among researchers,  in addition to the more traditional  materials.  This  talk will  highlight recent
developments in the area of lanthanide based photonic devices and their applications including in
areas like security and sensing. 
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ABSTRACT: Studies on novel manufacturing using laser has recently led us to develop what we
called Ultrafast  laser  plasma doping (ULPD) for surface engineering of glasses and fabrication
photonic integrated circuits. In ULPD, femtosecond lasers with pulse duration in the range of ~45 to
~400 fs is used to ablate a target material containing ions that introduce compositional change with
the surface of silicate based glasses.  The refractive index increase and light emitting properties can
be introduced in glass and silica on silicon substrates using ULPD. Rare earth ions such as Er 3+ ,
Yb3+  and Tm3+ can be introduced using this method.  The ablated target materials are allowed to
impact on glass substrates under specific processing conditions inside a vacuum chamber leading to
formation of  a  waveguiding layers  within the  subsurface  of  the  substrate  with refractive index
increase  as  high  as  10%.  The  rare  earth  doped  and  undoped  planar  waveguide  layer  can  be
fabricated on a single substrate using this method.  The Er3+/Yb3+- ions doped glass-modified-silica,
and  silica-on-silicon  waveguides  demonstrate  well-defined  homogeneous  waveguiding  layer
without clustering and crystallization. The talk will summarises the current state of ultrafast laser
plasma doping technique, which is promising for several glass surface engineering applications as
well as for active and passive waveguide integration on the same substrate. Some results of ultrafast
laser deposition of functional materials will also be presented at the conference. 
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ABSTRACT:  The sustainable development goals lead to a new era of renewable materials and
technologies are deployed with the idea of Non- Polluting and Eco-friendly sustainability in nature.
TiO2 is one of the most extensively studied materials among the transition metal oxides, non-toxic
and environmentally friendly.  It is a wide bandgap semiconductor that occurs naturally in three
phases, namely, anatase (tetragonal), rutile (tetragonal), and brookite (orthorhombic). The economic
and abundantly available raw material is best suited for renewable energy-based applications. TiO2,
with  its  unique  properties,  abundant  availability,  and excellent  biocompatibility,  is  an  excellent
choice.  Among the different  phases of TiO2, rutile  is  the most  thermodynamically  stable  form,
while  anatase  is  preferred  due  to  its  larger  bandgap  and  higher  conduction  band  edge.  The
development of nanotechnology made it possible to tailor the size and shape of the material to tune
its physical properties. Thus the application prospects of the material have been expanded to a wide
range,  such  as  solar  photovoltaics,  supercapacitors,  batteries,  cooling  and  heat  transfer,  Water
Splitting,  Hydrogen  production,  Purification  of  water,  superhydrophilic  and  superhydrophobic
surfaces, etc. 
The recent advancement in electrochemical nanofabrication has paved the way for precise control
over the tube geometry and improved the ease in co-deposition of composite constituents. Methods
such as doping, plasma treatment, preferential crystal axis growth, hydrogenation, and nitridation
have been used to enhance the electrochemical capacitance of titania nanotubes [1]. 
Zero contact angle surfaces have been created with the combined effect of TiO2 nanotube structure
and UV illumination. The contact angle of the titanium surface has been optimized to 3.25° ± 1°.
with nanotubular structures through electrochemical surface modification. Liquid imbibition and
surface curvature play a crucial role in surface hydrophilicity. The porous nanotube surface enabled
capillary  wicking (wicking length ~ 0.4 mm) that  induced faster  dry-spot  rewetting.  The post-
treatment of the nanotube surface with stearic acid resulted in hydrophobicity due to alkyl chain
adherence to the nanotube pores. The loss of super hydrophilicity increases thermal resistance for
pool  boiling.  Hence,  the  nano-porous  super  hydrophilic  surface  enabled  higher  CHF.  The
development of nanotube structures for thermal management applications is of utmost importance
due to the liquid imbibition and capillary wicking ability [2].
Electrochemical  deposition  is  a  unique  and controllable  approach  to  preparing  a  single  metal-
semiconductor  heterostructured  photoelectrode.  The  characterization  studies  provide  essential
insights to optimize materials for application in Solar to Hydrogen conversion[3].

Keywords: TiO2 Nanotubes;  Electric  double  layer  capacitor;  Super  hydrophilicity;  Heat  flux  enhanceent;
Electrochemical cell
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Applications of density functional theory (DFT) in materials science

S. Assa Aravindh*
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*Email: Assa.SasikalaDevi@oulu.fi

ABSTRACT: Dr. Aravindh is a physicist with expertise in condensed matter theory. She uses first
principles simulations to investigate physico-chemical properties of materials.  In a nutshell,  her
research interests lie in the study of application of materials in various areas, that include, but not
limited to structural materials (steel), energy (battery materials), and environment (CO 2 reduction
and hydrogen evolution reactions). In this talk, Dr. Aravindh will briefly explain the relevance of
density functional theory (DFT) in energy materials research with the help of published research.
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ABSTRACT:  The  talk  presents  our  recent  progress  in  textile  based  wearable  energy  storage
devices. Wearable systems are gaining significant attention these days in applications ranging from
health monitoring to  fashion and military.  This trend is  highly likely to  continue as by market
indicators point towards wide range of applications and scope especially in early-stage prediction of
diseases. From an operational point of view, a critical component for the effective use of wearable
systems is the on-board nanowatt to microwatt (nW-μW) energy devices to power ever increasing
sensors (body fluid, pressure, temperature,  ECG etc) and actuators.  Self-powered smart textiles are
attracted significant attention for wearable systems. In this work, presents an overview of the textile
based wearable energy storage system as next generation of energy autonomous devices in smart
wearables.
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Storing Energy at Reduced Graphite Oxide- Water Interface
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ABSTRACT:  Supercapacitors have evolved over the years into one of the most versatile energy
storage devices that find applications in diverse areas ranging from electric vehicles to portable and
wearable electronic devices.  Due to the relatively higher power capabilities in comparison with
rechargeable batteries, supercapacitors complement the latter effectively.   With the ever-increasing
use of supercapcitors,  there is  a need for exploring more environment friendly active material-
electrolyte combinations.   This talk is  my groups attempt to realize an environmentally benign
supercapacitor employing reduced graphite oxide obtained by hydrazine reduction of graphite oxide
as active material  and pure water  (HPLC grade)  as  ‘electrolyte’.   We could achieve a  specific
capacitance of 333 Fg-1 at a galvanostatic charge-discharge current of 0.3 Ag-1.  Maximum energy
and  power  density  values  are  29.6  Whrkg-1  and  266.2  Wkg-1  respectively.   Energy  storage
mechanism is the diffusion of hydronium ions within the interlayer region of the active material.
Hydronium ions are produced by the hydrolysis of hydroxyl groupsat the active material - water
interface.  This supercapacitor exhibits good cycle stability.  Concentration of hydroxyl groups is
found  to  be  crucial  in  determining  the  electrochemical  performance.   This  supercapacitor  is
thermally self-chargeable with a thermoelectric coefficient of 4.07 mV°C-1 which makes it even
more futuristic and environment friendly.
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ABSTRACT:  Because  of  the  highly  versatile  electronic  structure  and  high  surface  area,  the
transition metal sulfide, molybdenum disulfide (MoS2) can be considered as an excellent electrode
material for electrochemical energy storage applications. The energy storage performance of MoS2

can be further enhanced by developing unique morphologies that promote great interaction between
the  electrolytes  and  active  materials.  Herein,  we  report  the  fabrication  and  electrochemical
performance  of  symmetric  supercapacitors  based  on  high  mass  loading  (30  mg  cm -2)  MoS2

nanotubes grown over Ni foam substrates. Changes in the surface morphology and area of the MoS2

nanostructures have been induced by manipulating the growth time (12, 24, 36, and 48 h), resulting
in a significant impact on their pseudocapacitive properties.  The MoS2 nanotubes in a brush-like
arrangement grown over conductive Ni foam by a simple hydrothermal process for 36 h exhibit a
specific capacitance value of 244 F g-1 with a specific energy of 12.2 Wh kg-1 at 1 A g-1 in symmetric
two electrode configuration. The capacitor retains almost 92 % of its maximum specific capacitance
even after 9000 charge-discharge cycles at a constant current density of 5 A g-1.       

Keywords: MoS2; supercapacitor; direct growth; mass loading; specific capacitance; specific energy
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ABSTRACT:  Sree Chitra Tirunal Institute for Medical Sciences and Technology, Trivandrum is
established in the year 1980 as an Institute of national Importance under Govt. of India with a
mandate to develop biomedical technologies, advanced patient care in specific medical specialties
and  in  advanced  public  health  studies.  Since  its  establishment,  institute  has  developed  several
medical devices and biomaterials and transferred to industries for commercial manufacture.
Over the last fifty years, science of properly understanding the characteristics of  ideal materials for
medical applications is in the continuous process of evolution  and the term ‘biocompatibility’ is
also  redefined  over  the  years  by  experts.   National  Institute  of  Health  (NIH),US,  defines
biomaterials are, “any substance or combination of substances, other than drugs, synthetic or natural
in origin, which can be used for any period of time, which augments or replaces partially or totally
any tissue, organ or function of the body, in order to maintain or improve the quality of life of the
individual. A number of biomaterials based on polymers, ceramics and metals have been developed
for specific clinical applications. Over the last ten years, more emphasis is given to make devices or
implants based on a combination of biomaterials, cells and functional biomolecules. The host –
guest  response  involving  the  biomaterials  –  tissue  interactions  leading  to  tissue  attachment,
remodeling and ultimate resporption are the sought after challenges in the biomaterial development
for specific clinical application. The present talk highlights the thoughts, experience and efforts of a
scientist in search of ideal  materials for specific clinical applications  
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ABSTRACT: Microfluidics is widely used for several uses, and in medicine it has revolutionized
diagnostics, drug discovery and toxicology. Thanks to the ability to handle and confine liquids with
volumes below microliters, it allows to reduce costs and maximize throughput, while enabling real
time analysis by imaging, in situ imaging and downstream analysis. In the last 10 years my team
has developed microfluidic platforms for in vitro culture of sensitive cells and tissues, derived from
patients  to  recreate  the  natural,  physiological  functions  of  human  organs.  We  are  using  the
microfluidic approach for culturing in vitro, under high controlled conditions, sensitive cells, such
as embryos, to support their preimplantation development and to improve the success of assisted
reproductive technologies. In this talk, I will present our microfabrication techniques, considering
the use different materials and their effects on cell development and embryo toxicity.
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approaches
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ABSTRACT: Ayurveda, the traditional Indian medicinal system plays an important role in the health
care  of  a  large  population  in  the  world.  Ayurveda  employs  medicinal  plants  for  its  therapeutic
applications.  Several  phytochemical  compounds  such  as  phenols,  alkaloids,  flavonoids,  steroids,
terpenoids,  tannins,  etc.,  abundant  in  medicinal  plants  are  responsible  for  biological  and
pharmacological activities. Even though the therapeutic uses of these plants are known for centuries,
the problems related to the efficiency of their natural phytochemical components based on controlled
clinical  trials  and  associated  pharmacological  studies  are  still  under  investigation. Molecular
recognition and binding specificity are the basics of almost all biological events. The specificity and
precision of binding reactions that regulate every minute of processes have always fascinated the
scientific  world.  Vital  processes  in  our  body  depend  on  molecular  recognition  and  reversible
interactions involving proteins, enzymes, nucleic acids, lipids, membranes, and smaller entities like
drugs, ions, and water molecules.
Binding affinity and energetics of binging of a few natural phytochemicals like piperine, gingerol,
curcumin,  luteolin,  and  chlorogenic  acid  with  DNA were  investigated.  Some  of  these  drugs
functionalized metal nanoparticles and their binding affinity was investigated against proteins and
DNA molecules. To explore the mechanism involved in the binding process, UV-Vis absorption,
fluorescence  spectroscopy,  isothermal  titration  calorimetry,  differential  scanning  calorimetry,
melting temperature analysis, and molecular dynamics simulations were employed. The results of
these investigations reveal the significance of these molecules for therapeutic applications.
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Santhosh P N*
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ABSTRACT: Complex Oxides are of great importance in the field of strongly correlated materials.
Amongst these Ruddlesden-popper phases as well  as 6H perovskites are two structural class of
materials that have found importance in the search for novel quantum materials. In this study we
have investigated the magnetic properties of few compositions in both these structural families.
Neutron-diffraction  measurement  rules  out  long-range  magnetic  ordering  and  together  with  dc
magnetic  measurements  suggests  formation  of  short-range  magnetic  domains.  Ac  magnetic
susceptibility,  magnetic  memory effect,  and magnetic  training effect  confirm the systems to be
cluster spin glasses. We have investigated the effect of competing magnetic interactions that can
trigger exchange bias effects in these materials.
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ABSTRACT: Heusler alloys have emerged as one of the most important materials in the field of
applied magnetism in the recent past. These alloys are truly multifunctional and can be exploited for
various applications. Apart from the magnetic shape memory related effects, Heusler alloys also
play a vital role in spintronics. Spintronic materials can be classified into many groups, such as half
metallic ferromagnets, spin gapless semiconductors, magnetic semiconductors etc. In addition to
ferromagnets, antiferromagnets and ferrimagnets also attract a lot of interest in spintronics. All these
categories have been found from the Heusler family. Several novel materials and novel phenomena
have been discovered as a result of extensive experimental and theoretical investigations. Recently,
the role of Heusler alloys as topological materials is confirmed.  In this talk, I will present some of
the work that  we have carried out  in  a  variety of Heusler  alloys  in  which the electronic band
structure is systematically tuned to synthesize novel and better materials. The talk will also cover
some of the very novel aspects that have come out of the extensive studies carried out on different
classes of materials.

24



ICMPMA 2022: Magnetic Materials – IT17
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ABSTRACT: Suitable  combinations  of  ferromagnet  (FM)-heavy  metal  (HM)  interfaces  are
efficiently used for the demonstration of novel spintronic devices. In the recent past current-induced
magnetization reversal (CIMR) has been achieved on the heterostructures of heavy metal (HM) and
ferromagnet  (FM)  with  the  assistance  of  spin-orbit  torque  (SOT).  The  performance  of  such
spintronic devices can be significantly tuned by the appropriate engineering of FM/HM interfaces.
Suitable  choice  of  materials,  thin-film growth  methods,  and the  interfaces'  control  in  terms  of
interface  roughness  and  interface  mixing  is  key  to  achieving  this.  We  have  chosen
Ta/Pt/CoFeB/Pt/Ta/CoFeB/Pt heterostructure having PMA properties in this study. We have utilized
the SOT originated by the spin-Hall  effect  in  this  heterostructure.  The system's  enhanced SOT
efficiency helped reduce the critical current (Jc) for CIMR. We have found SOT efficiency and the
effective spin Hall angle of our newly designed heterostructure to be 106 T /1015A/m2 and 0.23,
respectively. Thus, the CIMR for the above system has a lower critical current density of 8.65 ×
1010A/m2 and 3.35 × 1010A/m2 at zero bias and 60 mT, respectively. Due to the lower Jc for CIMR
our  newly  designed  heterostructure  has  massive  potential  in  low-power  magnetic  data  storage
applications. 
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Non-collinear spin textures in soft ferromagnets

Senoy Thomas*
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ABSTRACT:  Non-collinear  spin  textures  such  as  domain  walls,  vortices,  and  skyrmions  are
considered promising candidates for potential memory and logic devices applications in spintronics.
Specifically, magnetic vortices have been widely investigated due to its novel static and dynamic
magnetic  properties and their  technological  implications,  for  example,  in  sensorics  [1].  In  This
presentation, I will discuss our recent results on 1) the magnetisation reversal process in exchange
biased  magnetic  vortices  and  2)  tuning  the  bistability  between  the  magnetic  vortex  states  and
uniform states  in  Fe-Pd nanocap arrays  by varying the  composition  as  well  as  the  size  of  the
nanocaps [2-4]. This talk will provide insights into the magnetization reversal process associated
with soft magnetic nanocap arrays and will provide methods for adjusting the magnetic bistability
by the material properties of the nanosystem.
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ABSTRACT: The extensive use of electromagnetic (EM) radiation in emerging electronic devices
ranging  from household  appliances  to  wireless  base  stations  and  military  radars  poses  serious
threats to human health and national security. EM shielding and EM absorption are the two different
strategies for mitigating adverse effects of the extensive EM pollution.   Among this EM absorption
has grown into a dominant means for EM pollution precaution due to its desirable sustainability.
Generally, the EM energy attenuation inside the materials mainly arises due to the dielectric loss,
magnetic loss, and their synergistic effect. The dielectric loss depends mainly on the conductivity
loss and relaxation loss. While the magnetic loss arises from the magnetic resonance, hysteresis
loss,  eddy current  loss,  and magnetic  after  effect  losses.  In  addition  to  these,  multiple  internal
reflections that occur at the interfaces or defect centers within the material also contributes to EMI
shielding.
A brief review of EMI shielding materials, mechanisms, measurement techniques, current progress
and  future  directions  will  be  presented.  Apart  from that,  EMI  shielding  properties  of  a  novel
material,  mayenite  electride  (C12A7:e-)  which  possesses  cage-trapped electrons  as  the  smallest
possible anions will be described.  The unique structural features provides an unprecedented level
of microwave attenuation at high frequencies is achieved from the electride and it opened up a new
dimension in the field of microwave attenuators for futuristic applications.
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Thermally modified TRMC for characterisation of VO2 Conductivity
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ABSTRACT:  The  characterisation  of  vanadium  dioxide  (VO2)  conductivity  has  proved  to  be
difficult due to varying properties of stoichiometry, grain size, and crystallinity from the different
deposition techniques. We present a new waveguide technique based on time-resolved microwave
conductivity  (TRMC)  technique  to  characterize  VO2 conductivity  and  material  parameters.  We
show that TRMC is an adaptable technique for obtaining the electromagnetic material properties of
VO2 compounds as well as the conductivity. We have also made further progress on VO2 deposition
technique and films grown have better stoichiometry than previously reported literature.  Recently
we also did Tungsten incorporated VO2 as well for low temperature transition.

Keywords: Vanadium Dioxide; Waveguide; Electromagnetic
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Retinopathy of Prematurity (ROP)
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ABSTRACT: ROP device helps to screen pre-term and new born babies for vision threatening eye
conditions, Plus disease, Retinoblastoma. ROP is an eye disorder caused by unusual blood vessels
growth in the light sensitive part of the eyes (retina) of premature babies. So development of ROP
device is a significant step in fulfilling our mission towards preventing avoidable blindness. For a
premature baby power varies from (+10D) to (-5D). For aphakic eyes adding (10) on both sides of
the axis we will get (+20D) to (-15D) power variations. Elder person power +60D. Applying intense
R&D effort and team work to utilize best in class specifications aimed at global market and to make
ROP a true made in India for world product. Our aim to be a world class leader in the neonatal
retinal  imaging segment  with  this  provable  solution.  High 150 degree  field  of  view (FOV) of
Retina, high FOV helps to reach retina periphery for ROP analysis and to image blood vessels in
retina clearly after injection of fluorescein dye in blood stream. Fluorescein Angiography (FA) is
usually done before treatment session.  High resolution 5 Mega Pixel Camera to capture minute
details of retina, video recording of colour and FA session. Universal screening (Premature babies to
adults), Light weight imaging probe for ease of imaging are the useful areas of this research.

Keywords: Retinal Imaging; preterm babies; Diopter Optics
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Glasses for photonic applications
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ABSTRACT:  Trivalent  samarium  ion  doped  glasses  with  molar  composition  10MgO-10WO-
10Al2O3-BaF2-(60-X) B2O3- XSm2O3 (where X = 0.5, 1.0, 1.5, 2.0, 2.5 mol %) are prepared by melt
quenching method.  These glasses are characterized by various spectroscopic techniques such as
optical  absorption,  excitation,  emission  and  decay  spectral  studies.   The  amorphous  nature  is
confirmed by XRD studies. From the absorption spectra, oscillator strengths and the Judd-Ofelt (J-
O) intensity  parameters (Ω2,  Ω4,  Ω6)  are  calculated.  The measured emission spectra  exhibit  four
transitions  4G5/2→  6H5/2,  6H7/2,  6H9/2 and  6H11/2 at 565 nm, 602 nm, 650 nm and 709 nm.  Various
radiative parameters such as branch ratio (βR), transition probability (AR), radiative lifetime (τR),
effective band width (Δλp) and stimulated emission cross- section (σse) have been calculated.  The
photoluminescence decay measurements are carried out at 4G5/2   fluorescent level of Sm3+ ion doped
AlWB  glasses  under  402  nm  excitation  wavelength.  From  decay  curve  analysis,  quantum
efficiencies  of  the  as  prepared  glasses  are  calculated.  The  CIE  Chromaticity  coordinates  are
evaluated  from  the  emission  spectra  which  establishes  the  reddish  orange  emission  from  the
prepared glasses.  From the above luminescent properties, it is understood that the prepared glasses
are suitable for reddish orange laser applications especially in opto-electronic devices.

Keywords: Alumino Tungsten Borate glasses; Judd-Ofelt parameters; optical absorption; radiative parameters; CIE
Chromaticity coordinates; PL decay
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Two Site Occupation of Cr3+ Ions in SrLaLiTeO6 Double Perovskites for

Broadband NIR Applications
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ABSTRACT:  NIR spectroscopy plays a key role in food analysis and medical fields since NIR
radiation can interact with organic functional groups and possess deep penetration in bio-tissues.
Even  though,  traditional  NIR  light  sources  provide  broadband  luminescence,  they  have  some
inherent demerits such as shorter lifetime, poor efficiency, and large heat dissipation. NIR phosphor
converted  LED (NIR pc-LED) with  continuous and broad emission bands as  well  as  excellent
durability is a suitable choice for near-infrared spectroscopic applications. The major component of
NIR pc-LEDs is an NIR emitting phosphor. Double perovskites have drawn increasing attention as
phosphor host materials owing to their efficient absorption in the UV-Visible region and subsequent
energy transfer to the activator ions. Cr3+ ions are suitable activators that possess wide absorptions
in UV-Visible region and can produce broadband NIR emissions with high quantum yield and a
good match with commercial blue, or red LED chips. 
In this work, we developed a tellurate based double perovskite NIR phosphor SrLaLiTeO6:x% Cr3+

for the first  time.  The phosphors are  synthesized via  solid  state  ceramic route for six different
concentrations (x= 0.5, 0.7, 1, 3, 7 and 10 mol%). XRD, Raman and FTIR analysis suggest the
successful incorporation of Cr3+ ions in Li+ and Te6+ sites of SrLaLiTeO6. Diffuse reflectance spectra
exhibit four absorption bands corresponding to host and characteristic Cr3+ absorptions. Band gap of
phosphor  with  optimum Cr3+ concentration  is  estimated  to  be  3.7  eV which  indicates  that  the
phosphor  can  efficiently  excited  using  UV  radiation.  Photoluminescence  (PL)  spectra  of
SrLaLiTeO6:  Cr3+ show a broad emission band centered  at  910 nm with a  FWHM of 150 nm
corresponding to the  2Eg→ 4A2g transitions of the Cr3+  ions. The excited state lifetime of 36 μs of
SrLaLiTeO6:0.5%Cr3+  decreases to 26 μs when Cr3+ concentration reaches 10 mol % due to the
enhancement of non-radiative energy transfer between Cr3+ ions. The thermal activation energy is
estimated to be 0.15 eV which is comparable to that of other double perovskite NIR phosphors.
Crystal  field  parameters  are  evaluated  and  the  parameter  Dq/B  of  2.28  suggests  that  Cr3+ ions
experience a strong crystal field environment. Even though the emission of the phosphor developed
is  weak,  lattice  modifications  can  be  done  to  enhance  its  NIR  luminescence  for  pc-LED
applications.

Keywords: NIR; Cr3+ ions; Double Perovskites; Tellurates
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ABSTRACT:  Seasonal changes in the environment rapidly increase the temperature of the earth
due to the excess presence of ultraviolet and infrared spectra. This results in additional usage of
various  equipment  like  air-conditioners  in  the  summer  season and  space  heaters  in  the  winter
season.  The  usage  of  these  equipment  incurs  increased  consumption  of  electricity,  increased
consumption of electricity  results  in increased usage costs.  High usage of  air  conditioners also
releases large amounts of fluorocarbons that can contribute to global warming. Hence, to minimize
the usage of air-conditioners and to protect from the seasonal temperature changes it is necessary to
mold the light, which can be done by dielectric optical coatings. These coatings are derived from
the thin films of varying refractive index that can be fabricated by many bottom-up techniques
available in nanotechnology. Herein,  we report one of the bottom-up technique i.e. sol-gel spin
coating technique for the fabrication of a dielectric reflector that can serve as a window for the
seasonal temperature changes by filtering the ultraviolet and near-infrared spectra. The fabricated
reflector was investigated with XRD for crystal structure analysis, AFM for the roughness analysis,
ellipsometer  for  refractive  index  analysis,  cross-sectional  FE-SEM  for  thickness  and  layer
identification and UV-Vis spectroscopy analysis for the reflectance analysis. 

Keywords: Ultraviolet and infrared radiation; sol-gel spin coating; dielectric reflector; smart window
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ABSTRACT: We present photo-absorption (PA) response and resistive switching (RS) behavior of
ZnO and TiO2 thin films that were ion implanted, at many fluences, with 50 keV Ti ions.  X-ray
photoelectron  spectroscopy  (XPS),  UV–Visible  spectroscopy  and  conductive-  Atomic  Force
Microscopy  (c-AFM)  have  been  utilized  to  study  the  role  of  oxygen  vacancies  (OV)  in  the
evolution of the PA and RS properties. Grazing incidence X-ray diffraction (GIXRD) and Raman
Spectroscopy techniques were employed to investigate structural modification in the films with ion
fluence. Enhancement in oxygen vacancy, with fluence, appears to be responsible for higher photo
response  in  the  UV–Vis  range.  Additionally,  engineering  of  bandgap,  exhibiting  systematic
reduction in bandgap- energy with fluence, introduces enhanced absorption in visible regime. For
the films implanted at the highest fluence, an  RS behavior is observed. A Switching behavior, from
a high resistance state to a low resistance state, is demonstrated under biasing condition. However,
in case of ZnO, at negative bias conditions, a rectifying nature is seen. Oxygen vacancies play a
crucial role in the modulation of PA response as well  as in RS mechanism. Migration of these
oxygen vacancies contribute to the formation of conducting filament which may be crucial for the
observation of RS phenomenon at the highest fluence.

Keywords: thin films; resistive switching; photo-absorbance
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ABSTRACT: Carbon dots are new generation carbon nanomaterials showing quantum confinement
behaviour.  The  study  of  morphology  and  thermal  stability  of  carbon  dots  are  necessary  to
understand the new properties induced in nanostructured carbon. The spectroscopic response of
carbon dots has widened its applicability in optoelectronics, photovoltaic and photocatalytic field.
For the same purpose, carbon dots were synthesised from microwave carbonization of sweet lime
juice  and  Ethylenediamine  mixture.  Broad  diffraction  peak  of  X-Ray  diffractograms  indicated
amorphous nature of prepared dots. Fourier Transform Infrared and Raman spectroscopy further
confirmed  the  presence  of  functional  groups  and  induced  disorders  in  dots.  Simultaneous
Thermogravimetry and Differential Scanning Calorimetry proved high thermal stability of carbon
dots up to 1000°C. Thermodynamic kinetic parameters were also calculated using modified form of
Coats and Redfern equation. Hence, carbon dots synthesised from green precursor can easily be
functionalised and have high thermal stability which make them potential material for application in
higher temperature range. 

Keywords: Carbon dots; Quantum confinement; Raman shift; Thermogravimetry
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ABSTRACT:  Thick  films  were  developed  using  screen  print  method  having  mass  ratio  of
ZnOxCdSe0.04xCdS0.2x (ZnCC) and Cu2OxTe0.04xSn0.2x (CuTeTin) with three different substrates (plastic
paper, simple A4 paper, and GSM paper). Capacitance of the thick films were measured using LCR
meter for the calculations of electric charge. Results shows that induced electric charge on thick
films varied widely with the change in substrate material. We find that increase in electric charge in
ZnOxCdSe0.04xCdS0.2x while decrease in case of Cu2OxTe0.04xSn0.2x. Experimental results indicates that
ZnOxCdSe0.04xCdS0.2x probably used as conducting material while Cu2OxTe0.04xSn0.2x  as an insulating
material.

Keywords: Thick Film; Screen Print Method; Photon; Electrical Charge
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ABSTRACT: Crystal growth has been developed on a commercially significant scale since about
1950. After 1940, defense-related activities (e.g., Piezoelectric crystal for sonar transducer). The use
of  crystallization  for  the  purification  of  salt  can  be  tracked,  in  the  search  for  new  electronic
materials,  crystal  growth plays  an  essential  part,  without  crystal,  there  would  be  no  electronic
industry,  no  fiber  optics  communication,  no  photonic  industry,  which  all  depends  on
materials/crystal  such  as  solid-state  laser,  non-linear  optics,  radiation  detectors,  transducer,
magnetic garnets, etc. In  the  past  few  decades,  the  demand  and  interest  in  crystal  growth
processes  have  been  growing,  particularly  given  the  increasing  demand  for  materials  for
technological applications. The NLO (non-linear optical) materials play a major role in non-linear
optics because they have a greater impact on information technology and industrial application.
A new  semi- organic non-linear optical single crystal of Magnesium nitrate and Boric acid has been
successfully grown from an aqueous solution by slow evaporation technique at room temperature
good crystals with a characteristic shape and size of [9×5×3mm^3] were obtained after 45 days].
The  crystal  which  has  been  grown  from  the  above  technique  were  subjected  to  different
characterization analysis. The presence of functional groups has been estimated qualitatively from
FTIR, it is an extremely useful technique for confirming the identity for pure compound and the
accuracy  of  wavenumber  is  high.  The  crystalline  nature  of  the  grown  crystal  of  MgNB  was
analyzed by using X-ray diffraction. The UV-vis is used to measure how much a chemical substance
absorbs light and it reveals high transmittance in the entire UV-vis region. The SHG  has generated
non-linear optical effects from laser beam or electricity, magnetic field, and strain.
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ABSTRACT:  Physicochemical  properties,  structural  and  optical  characterizations  of  Sodium
Bismuth Titanate  (NBT) with general formula Na0.5(Bi1-x REx)0.5TiO3 (RE = Nd3+ and x=0.0,0.1,0.3
and 0.5) ceramic compositions  have been prepared from Solid State Reaction method and heat
treated  at  1150  oC [1].  The structural  analysis  was  conducted  using  X-  ray  diffraction  (XRD),
Scanning Electron Microscopy (SEM),  Energy Dispersive X-Ray Spectroscopy (EDAX), Fourier
Transform Infrared Spectroscopy (FTIR) and optical studies of Diffuse Reflectance Spectroscopy
(DRS) and Photo luminescence (PL) Spectroscopy are performed to check the suitability of the
materials for device applications. A primary Rhombohedral crystal structure was confirmed from
XRD analysis. The tolerance factor values of the studies ceramic materials are found to be in the
range of 0.964-0.971. Rietveld analysis of the XRD profiles revealed the lattice parameters, cell
volume,  crystallite  size  and  lattice  strain  values  in  the  prepared  ceramics.  The  SEM  analysis
unfolded the polycrystalline nature of the samples with uniform distribution of  multifaceted or
nearly spherical grain structures. The induced microporous structure was noticed to diminish the
overall  experimental  density  for  increasing  in  concentration  of  Neodymium.  The  purity,
homogeneity and elemental composition of undoped and neodymium modified NBT ceramics was
obtained from EDAX. Despite of contraction in lattice parameters, the Ti-O bond length was found
to increase with increasing the values of x up to 0.3, shifting the corresponding FTIR absorption
peaks. The DRS analysis indicated that Eg for Ndx: NBT for x = 0.1 is minimum. The experimental
trends mirrored variations in the optical emission intensity with Neodymium concentrations leaving
the studied materials as potential candidates for optoelectronic device applications [2].
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ABSTRACT:  Recent  researches  on  organic-inorganic  hybrid  materials  revealed  the  pertinent
emissive properties of Cd-based compounds. Illogically, the role of the organic sub-lattice in the
optical behaviors of hybrid materials had been neglected by several researchers. In this work, we
studying the effect of the substitution of the organic molecule on the photoluminescence properties
of  three  new  zero-dimensional  compounds  (C6H10(NH3)2)CdBr4∙H2O  (CdDACH),
(C5H6N2Cl)2CdBr4∙H2O  (CdACP),  and  (C12H13N2O)2CdBr4 (CdODA).  The  structural
characterizations revealed that the inorganic framework is constituted by isolated tetrahedra CdBr4

and  the  organic  part  is  formed  by  protonated  ammonium salt.  The  UV-Vis  absorption  spectra
analysis showed that the three compounds exhibit an intense absorption peak in the UV region and
no characteristic absorption is observed in the visible region. These materials are characterized with
large  direct  band-gap  energies  above  4  eV.  The  solid-state  photoluminescence  measurements
showed that the CdDACH exhibits  a broad green-blue emission resulting from the self-trapped
excitons  (STE)  within  the  inorganic  tetrahedra.  The  substitution  of  the  organic  molecule
C6H10(NH3)2 by the π-conjugated aromatic ones, C12H13N2O and C5H6N2Cl, yielded a white-light
emission with extra-high color rendering index (CRI)  above 90 with chromaticity coordinates (x,y)
and correlated color temperatures (CCT) comparable to those of the pure day-light. 
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ABSTRACT: The focus and attention on inorganic crystalline phosphor materials with enhanced
chemical  and physical  properties have been of great  interest  due to their  profuse scientific  and
technological  applications  in  optoelectronic  and  display  devices.  A  concentration  dependent
spectroscopic analysis of highly chromatic red emitting    Ca(1-x)Zn2(PO4)2: xPr3+  (x= 0.02- 0.08)
phosphors synthesized by solid state reaction method have been performed. The obtained phosphors
had  a  triclinic  structure  with  P1 (2)  space  group.  The  optical  properties  including  reflectance,
excitation, emission and the color coordinates were investigated. The band gap of the phosphors
was  calculated  from diffused  reflectance  spectra  data  using  the  Kubelka-  Munk  function.  The
photoluminescence (PL) excitation spectra showed the excitation peaks ranging from 430 to 490
nm.  Under  444  nm blue  photon  excitation,  the  phosphors  emit  red  light  due  to  1D2→3H4  and
1D2→3H5 transitions of Pr3+.The optimal concentration of Pr3+ was identified to be x= 0.04 after
which concentration quenching occurs. The colorimetric results suggest the phosphor to be of high
color purity  100% and could be an eventual choice as the red component in tricolor system used∼
for solid state lighting.
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ABSTRACT:  Metal Organic framework are three dimensional co-ordination polymers which are
formed by linking organic multitopic moieties through inorganic metal nodes. Hybrid nature in the
isoreticular structure makes MOF as multifunctional one among other functional materials. Mixed
matrix membranes formed by incorporation of MOF and Nano particle provide Contributory nature
of  both  nana  as  well  as  MOF polymeric  chains.  They find wide  range of  applications  in  Gas
sensing1, Adsorption2, Sensing of organic and inorganic pollutants3 etc.
Present work focuses on the synthesis of mixed matrix membrane formed from ZnO and MOF-5.
Also investigates the feasibility of the same for the ultrasensitive detection as well as probing of
Cu2+ ions in aqueous solutions. FTIR, PXRD, BET and XPS analysis were used for the preliminary
identification  of  formation  of  ZnO@MOF-5.  Further  analysed  sensing  nature  of  ZnO@MOF-5
towards the detection as well as probing of Cu2+ ions in aqueous media. By analyzing sensing power
of different  divalent  cations,  Cu2+  higher  quenching of  fluorescence of  ZnO@MOF 5.  Turn off
mechanism is sugggested for the sensing of Cu2+ ion sensing. Quenching efficiency of ZnO@MOF-
5 is 96.20% at 5 µM cupric chloride concentration. LOD value is calculated as 0.185 µM. The
synthesised analyte can further find application for the development of nano sensing probes for the
micro level analysis as well as quantification of inorganic pollutants.
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ABSTRACT: Dysprosium (Dy3+) ions doped lead alumino bismuth borate glasses were prepared by
using  melt  quenching  technique  to  study  their  structural  and  optical  properties  using  XRD,
absorption, photoluminescence (PL) and PL decay spectral measurements. The XRD was used to
confirm the glassy nature and various functional groups present in the prepared glasses respectively.
The oscillator strengths measured from the absorption spectral features were used to evaluate the
Judd-Ofelt (J-O) intensity parameters. The PL spectra recorded under 386 nm excitation wavelength
show two  intense  peaks;  one  in  blue  (485 nm)  and  the  other  one  in  yellow (576 nm)  region
corresponding  to  4F9/2→6H15/2 and  4F9/2→6H13/2  transitions  respectively.  By  correlating  the  J-O
parameters with PL spectral data, various radiative properties like radiative transition probability
(AR),  stimulated  emission  cross  section  (σse)  and  branching  ratios  (βR)  were  evaluated  for
4F9/2→6H13/2 and 6H15/2 transitions. Using the PL decay spectral data the experimental lifetimes have
been measured and in turn used to measure the quantum efficiency of the prepared glasses. The
yellow to blue intensity  ratio (Y/B) has been evaluated to  understand the white  light  emission
capacity of the host glass by changing the concentration of Dy3+ ions. In order to understand white
light emission capacity of the prepared glasses, the CIE color co-ordinates have also been evaluated.
From all the aforementioned studies, it is concluded that 1.0 mol% of Dy3+ ions doped lead alumino
bismuth borate glass is aptly suitable for optoelectronic device applications.
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ABSTRACT: Continuous-wave  (cw)  optical  parametric  oscillators  (OPOs)  in  doubly  resonant
oscillator  (DRO) configuration has the advantage of low pump thresholds.  However,  given the
presence of cluster hops and mode hops in a cw DRO, the frequency tuning in cw DRO is very
challenging, and it also leads to system instabilities [1,2]. In this work we explore the approach of
controlling the dispersion [3] in a cw DRO cavity to overcome such instabilities. In view of this, a
theoretical analysis of the effect of dispersion compensation on cw DRO cavity mode structure and
tuning  has  been  carried  out.  The  analysis  shows  that  dispersion  compensation  eliminates
instabilities  and  provides  a  continuous  wavelength  tuning.  The  results  also  indicate  that  the
dispersion compensated cw DROs can be exploited for development of devices that can provide
broadband multiaxial-mode output in a cost-effective approach.
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ABSTRACT:  There are several types of emulsion coating methods were used to coat the silver
halide  emulsion  in  glass  substrate.  At  the  same  time,  the  high-cost  of  coating  machines  and
uncontrolled thickness layer are the main issues were noticed during this process. Coating surface
evenness and emulsion layer thickness are the vital parameter to obtain high efficiency holograms.
Silver bromo-iodide combination were prepared and coating with Mayer bar rod to obtain different
thickness  of  holographic  recording  materials.  The  emulsion  layer  thickness  was  controlled  by
covering four edges of the coating substrate with mobile scratch guard sticker in several layers. The
Mayer bar rod having 26 winding per mm with 12 mm rod diameter, which is basically coat 2-
micron  thickness  emulsion  layer.  Using  of  mobile  scratch  guard  sticker  in  four  corner  (1,2,3)
multilayers giving improved thickness of emulsion layer in constantly 2 microns per layer. The
experimental results of thin layer coated silver halide materials are measured by digital screw gauge
which is detailly presented in graph. Different thickness of emulsion coating, surface evenness with
low budget method for holographic recording in various application is discussed.

Keywords: Holographic light  sensitive materials;  silver  halide  emulsion;  hologram; emulsion coating;  emulsion
thickness; holography
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ABSTRACT:  The  synthesis  of  conjugated  organic  molecules  with  tunable  photophysical
characteristics is an interested area of scientific research. Aggregation Induced Emission (AIE) is a
widely  accepted  strategy  for  the  construction  of  multifunctional  solid  state  luminophores  with
immense applications.  Carbazole  is  an  extensively  used  donor  molecule  with  hole  transporting
abilities. It undergoes a pronounced quenching effect in aggregated form and thus limits its practical
applications.
In the present work, we prepared a series of carbazole substituted derivatives, namely Cz-E, Cz-B,
Cz-O  by  changing  the  alkyl  chain  length.  We  modulated  the  solid  state  properties  of  these
luminophores  and successfully  converted  them into  AIEgens.  They all  show characteristic  AIE
emission phenomena with enhanced intensity in aggregated form. The lower alkyl chain shows the
phenomenon  of  Mechanofluorochromism  (MFC).  It  can  be  further  utilized  for  the  stimuli
responsive optical memory devices
The intermediates and products were purified by column chromatography and characterised using
various  spectroscopic  techniques.  The  ground state  and  excited  state  properties  were  evaluated
using steady state absorption and emission techniques. Mechanism of MFC nature was evaluated
using XRD analysis. 
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ABSTRACT:  Different  concentrations  of  Pr3+ -doped  Sr3Gd(PO4)3:xPr3+ (0  ≤  x  ≤ 2.0  mol%)
phosphors  prepared  by modified citrate-gel  combustion method were characterized  for  reddish-
orange emitting LED applications. The XRD profiles of synthesized phosphors were well matched
to JCPDS No. 29-1301. The scanning electron microscope image reveals the uniform distribution of
agglomerated particles of Sr3Gd(PO4)3 phosphors. The excitation spectra exhibit Pr3+:  3H4 → 3P2,1,0

transitions  in  the  emission  range  of  blue-LED  chip  [1].  Upon  445  nm  excitation,  the
Sr3Gd(PO4)3:xPr3+ phosphors show intense reddish-orange luminescence through 1D2 → 3H4 and 3P0

→  3H6 transitions [2]. The optimal concentration for efficient  reddish-orange luminescence from
Sr3Gd(PO4)3:xPr3+ phosphors is x = 1.0 mol%.
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ABSTRACT: A simple and facile method has been proposed for the detection of Cu2+ based on the
fluorescence quenching of CdZnTe quantum dots. Ternary CdZnTe quantum dots were synthesized
in  the  aqueous  medium using  3-MPA as  the  capping  agent.  The  CdZnTe  quantum  dots  were
characterized using X-ray diffraction,  DLS technique, UV-visible absorption, photoluminescence
and  life  time  measurements. The  prepared  quantum  dots  exhibited  excellent  optical  and
photoluminescence  properties.  The  first  excitonic  peak  was  obtained  around  525  nm  in  the
absorption spectrum. The Tauc plot was employed to determine the energy bandgap of the quantum
dots. Tight binding approximations were done to calculate the particle size of the quantum dots and
it was found around 5 nm. Also, the particle size of 5 nm was obtained from the DLS measurement.
An enhanced and sharper photoluminescence emission peak was observed around 560 nm with an
excitation wavelength of 380 nm. The photoluminescence properties of the quantum dots  were
highly stable and lasted over several months without degradation.  The high fluorescence of the
quantum dots was found to quench with the addition of copper ions. The fluorescent quenching of
CdZnTe quantum dots  with  Cu2+ were  found to  be  concentration  depended  and  selective.  The
transfer  of  recombination  energy of  excitons  to  the  Cu2+ defect  levels  can  be attributed  to  the
concentration depended quenching. The fluorescence decay analysis shows decrease in life time
with the addition of copper ions. The simple and rapid detection of copper ions can be done using
the  CdZnTe  based  fluorescence  sensor  which  finds  applications  in  the  detection  of  galactose
oxidase enzymes.
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ABSTRACT:  The Photonic Band Gap (PBG) in the visible region of a metal-dielectric ternary
photonic structure has been theoretically investigated. All the theoretical analysis are done based on
Bragg  interference  mechanism using  transfer  matrix  method  and  Drude  model  of  metals.  The
designed structure has the configuration [ Air|(DMD)N|Air] with two dielectric layers (D) and a
metallic layer (M) in one period. The number of periods used for the structure is 4. The wavelength-
dependent  reflectance  of  the  structure  at  normal  incidence  are  analysed  for  different  plasma
frequency  and  metallic  layer  thickness.  And  also  analysed  the  sensitivity  of  PBG  width  with
incident angle for different polarization modes. 
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ABSTRACT:  The  new  non-linear  optical  single  crystal  of  LThreoline  cadmium  aceate
monohydrate doped  0.6 mole % cobalt  have been synthesised by the slow evaporation solution
growth technique and it was characterized by SXRD, powder XRD,EDAX, FTIR, UV-Vis-NIR,
TG/DTA and SHG measurements. The cell parameters and space group  are  determined from the
Single crystal X ray diffraction analysis and crystalline nature of the material is analysed by PXRD
analysis.  The  EDAX analysis  determined  the  presence  of  the  transition  metal  ion  cobalt. The
functional groups are confirmed by FTIR analysis. The UV-Visible spectrum reveals the optical
qualities such as band gap, transmittance and refractive index of the grown crystal. The TG-DTA
analysis was carried out to determine thermal stability as well as the decomposition temperature.
The title compound shows superior SHG efficiency compared to standard KDP 
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ABSTRACT:  The  effect  of  various  dopants  on  the  structural,  optical,  thermal,  magnetic  and
nonlinear optical properties of L-Serine Cadmium Chloride single crystal have been investigated in
the present work. The single crystal XRD has been employed to describe the crystal structure of
doped  LSCC  single  crystal.  The  PXRD  analysis  has  been  used  to  estimate  the  microstrain
introduced by various dopants. The presences of metallic dopants are confirmed by EDS analysis.
The investigations on the effect of dopants on optical qualities of the crystal are carried out by
incorporating  UV-Visible  and  photoluminescence  spectrum.  The  variation  in  coercivity  and
retentivity  of  pure  and doped LSCC crystal  is  estimated  from the  VSM analysis.  The thermal
stability along with the decomposition temperature of the doped LSCC crystal is ascertained by
thermo gravimetric analysis. The SHG efficiency of LSCC crystal is determined through the Kurtz-
Perry technique.
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ABSTRACT: The present study deals with the effect of plasmonic nanoparticles of silver the on
colorimetry studies of Dy3+ ions in titano-silicate matrices. The synthesis method employed is the
most economical as well as effective non-hydrolytic sol-gel method. For densification samples were
annealed at 7000C and further characterized by FTIR, XRD, TEM. Matrix confirmation is done by
FTIR spectroscopic studies which confirm the presence of Si-O-Si, Si-O, and Ti-O-Ti bonds. Both
XRD  and  TEM  analysis  affirm  the  presence  and  morphology  of  Ag  and  TiO2 nanoparticles
respectively. Photoluminescence spectroscopic studies exhibit emission bands at 480 nm (  4F9/2  →
6H15/2 ) and 575nm (4F9/2  → 6H13/2)  which corresponds to blue and yellow transitions respectively.
The observed PL spectrum shows the improved intensities of the emission bands with the presence
of plasmonic silver nanoparticles. We successfully plotted the CIE colorimetry diagram and it is
observed that the effect of plasmonic nanoparticles can tune the  relative emission intensity of rare
earth ions in CIE colorimetry.  Our study reveals the importance of color tunability doping with
plasmonic nanoparticles, which possess wide applications in LED Devices.

Keywords: plasmonic; emission; color tunability

References
1. An, J. M., D. S. Li, X. Y. He, E. Y. B. Pun, and H. Lin. Journal of Luminescence 234 (2021): 117972.
2. Dar, Wakeel Ahmed, Zubair Ahmed, and K. Iftikhar. Journal of Photochemistry and Photobiology A: Chemistry 356

(2018): 502-511.
3. Mariselvam, K., R. Arun Kumar, M. Anuradha, and B. S. Panigrahi. Optoelectronics and Advanced Materials-Rapid

Communications 11, no. July-August 2017 (2017): 462-466.
4. Babu, A. Mohan, B. C. Jamalaiah, J. Suresh Kumar, T. Sasikala,  and L. Rama Moorthy.  Journal  of alloys and

compounds 509, no. 2 (2011): 457-462.
5. Kumar, KV Arun, K. P. Revathy, Vasudevan Prathibha, Thomas Sunil, P. R. Biju, and N. V. Unnikrishnan. Journal of

Rare Earths 31, no. 5 (2013): 441-448.

52



ICMPMA 2022: Oral Presentation – SUB182
High purity orange red emissive Sm3+ doped  BiOCl phosphors for WLED

applications
Ansu Sara Solomon, Prathibha Vasudevan*

Research and PG Department of Physics, St. Thomas College, Kozhencherry, Pathanamthitta Kerala, 689641, India
*Email: prathibhavspap@gmal.com

ABSTRACT:  In this  work,  we reports  the synthesis,  structural  and luminescence behaviour  of
Sm3+:BiOCl phosphors. The conventional solid state route at relatively low temperature and shorter
duration was employed to synthesize the Bi1-xSmxOCl phosphors. The structural and optical studies
were investigated via X-ray diffraction (XRD), Fourier Transform Infrared spectroscopy (FTIR),
Diffuse Reflectance Analysis, excitation (PLE) and emission (PL) spectra.  The X-Ray diffraction
analysis confirmed that all the compounds crystallized in the tetragonal structure with space group
P4/nmm..  For  an  excitation  of  408nm,  an  intense  emission  peak  was  observed  at  597nm
corresponds to the transition 6H5/2→ 4F7/2  of incorporated samarium ions. At 408nm, the sample at
optimum concentration shows high purity. The obtained photometric parameters like chromaticity
coordinates, Color Rendering Index (CRI), Luminaire efficacy of radiation (LER), Correlated color
temperature (CCT) and color purity suggest these phosphors as a substitute for red component in
WLEDs applications and optoelectronic applications

Keywords: Phosphors; luminescence; Photometric parameters
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ABSTRACT: Pure and Eu3+ activated calcium tungstate nanocrystals were synthesized successfully
via a facile co precipitation method. The powder X-ray diffraction analysis revealed that CaWO4

crystallizes in  tetragonal crystal system with space group I41/a  and the crystallite size calculated
from Debye-Scherrer formula was found to be in the range 15-16 nm. The photoluminescence anal-
ysis was carried out by recording the excitation spectra and emission spectra of pure and Eu3+ doped
samples. Moreover the colour co-ordinates of emission from the samples are found to be in red re-
gion of CIE diagram. To investigate the spectroscopic parameters of host matrix the Judd-Ofelt
analysis was carried out from the emission spectrum. From the JO intensity parameters, promising
spectroscopic parameters like emission cross-section, branching ratio and gain band width of the
material were calculated. The photoluminescence analysis suggests the suitability of material for
various opto-electronic applications.

Keyword: Co precipitation
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ABSTRACT: A series of lithium fluro-borate glasses with different Eu3+ contents were prepared by
melt  quenching  technique  to  explore  the  new  material  for  solid  state  light  emitting  diode
applications. For the prepared glasses the luminescence behavior and life time measurements were
investigated through fluroscence emission spectroscopy at room temperature. Under an excitation
393nm the photoluminescence (PL) spectra exhibits  four emission peaks around  at 590,615,654
and 700nm assigned to 5D0→7F1, 5D0→7F2, 5D0→7F3  and 

5D0→7F1  transitions respectively. And also
Lasing properties of the glasses like total radiative life time, From the measured values of emission,
life  times,  strong  photoluminescence  features,  and  CIE  chromaticity  coordinates,  0.5 mol%  of
Eu3+ ions doped ZMLB glasses showed optimum performance and are potential candidate for red
light generation at 620 nm with the excitation of 393nm.

Keywords:  Photoluminescence; Decay lifetimes; CIE

     
 Fig.1: Emission spectra of Eu3+ doped   glasses

References
1. Balakrishna, D. Rajesh, Y.C. Ratnakaram, Opt. Mater. 35 (2013) 2670.
2. N. Vijaya, C.K. Jayasankar, J. Mol. Struct. 1036 (2012) 42–50.      

55



ICMPMA 2022: Oral Presentation – SUB209
Photonic band gap investigation of Si/SiO2 multilayers for thin film amorphous

silicon solar cells
Saravanan Sigamani*, R.S. Dubey

Advanced Research Laboratory for Nanomaterials & Devices, Department of Nanotechnology, Swarnandhra College of
Engineering & Technology, Seetharampuram, Narsapu-534 280, West Godavari, Andhra Pradesh, India

*Email: shasa86@gmail.com

ABSTRACT:  The photonic band gap (PBG) plays key role in semiconductor industries. In this
work, we have investigated the interaction between the electromagnetic waves (TE/TM) and one-
dimensional  photonic  crystals  (1DPCs)  using  plane  wave  method  (PWM).  Various  designing
parameters  such  as  thickness  of  each  layer  (d),  incident  wavelength/  center  wavelength  (λc),
refractive  index  (nH/nL)  were  optimized  for  the  better  PBG.  The  improvement  of  Si/SiO2

semiconductor nanostructure performance with electromagnetic waves were discussed. The term
photonics is derived from photons in which particle indicates a quantum of light and photon carries
energy  proportional  to  the  radiation  frequency  with  zero  rest  mass.  Furthermore,  the  1DPCs
integrated as a back-side reflector in thin film amorphous silicon solar cells for good absorption and
compared with the reference structure. 

Keywords: PBG; PWM; Solar Cell; Photonics; Absorption
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ABSTRACT: Transition-metal dichalcogenides (TMDs) have attracted tremendous attention over
recent years as channel materials in optoelectronic devices because of their extraordinary electrical
properties,  tunable  bandgap  based  on  thickness  leading  to  strong  light-matter  interaction,  and
tremendous capacity for developing diverse Van der Waals heterostructures with other materials.
Among  the  TMDs,  molybdenum  disulphide  (MoS2)  has  promising  potential  applications  in
chemical sensing, photocatalysis, electronic, optoelectronic applications, and so on. Photodetector is
one of the most prominent optoelectronic devices. There are various factors affecting the figures of
merit  of  various  MoS2 based  photodetectors  in  terms  of  their  photoresponsivity,  detectivity,
response time, quantum efficiency, etc. They include altering the number of layers of MoS2 layers,
varying substrates, different metal contacts, formation of heterostructures with either other TMDs or
other materials, and many more.
In this work, we devised ZnS/ MoS2 heterostructure photodetectors using hydrothermal synthesis
method. MoS2 nanoparticles were synthesised using hydrothermal method using sodium molybdate
dihydrate and thiourea as precursors performed at 200 0C for 22 hour. Thin layer coating of MoS2

was obtained on cellulose paper substrate by vacuum filtration of the dispersion solution prepared
using the hydrothermally synthesised MoS2  nanoparticles.  By changing the concentration of the
dispersion solution by adding ethanol and performing vacuum filtration, substrates with different
number of MoS2 layer was obtained. ZnS coating was done on all MoS2 coated substrates using
further hydrothermal process performed at 200 0C for 1 hour by taking zinc chloride and thiourea as
precursors.  Photodetectors  were fabricated  by giving  metal  contacts  and photodetection  studies
performed.
A photodetector devised using this method is found to be promising candidate for optoelectronic
applications due to its high efficiency. Flexible substrate adds to the benefit in terms of its wide
range applications.

Keywords: photodetector; ZnS/ MoS2 heterostructure; hydrothermal method
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ABSTRACT:  Theoretical analysis on the optical properties of one-dimensional bilayer dielectric
photonic  structure  were  made  based  on  Bragg  interference  mechanism  using  transfer  matrix
method. High refractive index contrast materials of TiO2 and CuO are used for structure designing.
The  thickness  of  each  layer  is  optimised  to  obtain  the  overall  high  reflectivity  at  the  central
wavelength  of  550nm  based  on  quarter  wave  Bragg  condition.  The  numerical  results  show
transmission stop band (Photonic Band Gap-PBG) in the visible region having high sensitivity to
polarization modes and angle of incidence. Allowed transmission region outside the PBG in the
near infrared region is observed with significant variation in transmission peaks for varying angle of
incidence for both polarization states. The structure is proposed for band-pass filter application in
the visible region.

Keywords: Photonic band gap; Transfer matrix method; Polarization modes
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ABSTRACT:  Refractive index sensors utilizing surface plasmon resonance (SPR) are routinely
used in biosensing.  In this  work, different configurations involving single and bimetallic layers
together with a single/double layer of two-dimensional transition metal dichalcogenide (TMD) WS2

and WSe2 are modelled by employing N-layer matrix formalism as applied to spectral SPR-based
sensing using an optic fiber[1]. Sensors employing Au, Al, Ag, Cu, Ni and Pt with different layer
thickness are analysed to arrive at the sensitivity and figure of merit (FOM) and also to estimate the
range of refractive index that can be analysed using each of the configurations. It is observed that Al
(and Cu) provides the high sensitivity and FOM of 40500 (and 28500) nm/RIU and 522.59 (and
315.96)  /RIU  respectively,  with  a  monolayer  of  WS2 as  the  TMD  layer.   Also,  the  sensor
configuration with Cu/Al as bimetal provides a high sensitivity (40500 nm/RIU) and FOM (392.35/
RIU), when the Cu/Al thickness ratio is 0.2 and 0.3 respectively, with a monolayer of WS2 as the
TMD layer. 
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ABSTRACT:  Metal  Organic  frameworks  are  three  dimensional  Co-ordination  polymers  with
potential voids and contain organic as well as inorganic moieties. The Hybrid nature of it makes it
an active platform for  Gas sensing1, Adsorption2,3 Sensing of organic and inorganic pollutants4 etc.
The presence of acidic as well as basic functionalities in MOF structure makes it a better candidate
for the selective sensing of various analytes present in micromolar quantities in Aqueous medium as
well as in environmental samples. The tunable porosity and presene of wide range of functionalities
in  its  structure  makes  it  to  have  more  number  of  supramolecular  interactions  with  the  analyte
present  in  smaller  quantities in  different  solvents.  The properties  of MOF can be enhanced by
incorporating  Nanoparticles,  polymers  etc  into  its  matrix.  These  composite  material  find
contributory  effect  of  both  of  the  combining  materials  and  makes  it  a  hybrid  material  having
versatile properties. 
Current work is focused to synthesis Mn doped ZnO @ MOF- 5 Composite material and further
tested  the  sensing  power  of  the  same towards  the  detection  of  Presence  of  dichromate  ion  in
aqueous media. The formation of Mn doped ZnO@MOF-5 was first confirmed by the preliminary
identification methods such as FTIR, PXRD, BET and XPS analysis. The Stern-Volmer plot suggest
higher Ksv value which is essential for the sensing of dichromate ions to even micromolar level
concentration. The Synthesised analyte can find applications for the development for Chemosensors
which can detect ions to a micromolar level.
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ABSTRACT: Green Synthesized ZnS has been one of the most investigated II–VI semiconductor
materials,  known for  very  interesting  optoelectronic  properties  and  its  versatile  applications  in
various fields including field emitters, electroluminescence, electro catalyst, biosensors. [1]. Green
synthesis  by  plant  extracts  are  widely  used  due  to  their  ability  to  reduce  and  stabilize  metal
nanoparticles using simple synthesis methods. [2].
In the present work ZnS nanoparticles were prepared using Gooseberry extract as capping agent at
different annealing temperature. Annealing affects zinc sulphide nanoparticles (ZnSNPs) in terms of
size, structure, composition, shape, and optical properties [3]. Our aim is to investigate the impact
of annealing temperature on structural and optical behaviour of the samples. 
The structural, optical and morphological properties of the samples were characterized by X-ray
Diffraction  (XRD),  Fourier  Transform  Infrared  Spectroscopy  (FTIR),  Ultraviolet  visible
spectroscopy  (UV-vis),  Photoluminescence  technique and  scanning  electron  microscopy  (SEM)
with energy dispersive X-ray analysis. The XRD analysis confirms the cubic and crystalline nature
of the synthesized samples. The average crystalline size and band gap of the ZnS nanoparticles at
different temperature were calculated. The experimental results indicates that annealing temperature
could effectively change the properties of the prepared sample. 

Keywords: ZnS; Green synthesis; Annealing Temperature
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ABSTRACT:  Titanium  dioxide  (TiO2)  is  one  of  the  benchmark  semiconductor  photocatalytic
materials widely used in the field of waste water treatment owing to its peculiarities such as  low
toxicity, cheap cost, enhanced chemical and thermal stability. However, the wider bandgap (3.2eV
and fastest  recombination of photoexcited charge carries persuade in limiting the photocatalytic
activity  of  TiO2.  In  the  present  study,  we  have  synthesized  the  pure  anatase  phase  of  TiO2

nanoparticles by a simple route from the tetra isopropyl orthotitanate precursor and its surface is
modified with spherical Au nanoparticles. The surface plasmon resonance (SPR) of Au nanoparticle
extent the absorption of TiO2 from the UV region (320nm to visible light region (600nm ) , which is
confirmed from the diffused reflectance study. The Brunauer Emmett and Teller (BET) analysis was
carried out to calculate the surface area of the materials and found that after the Au incorporation
specific  surface  area  of  pure  TiO2 increases  from 72.50  to  96.80  m2/g. FESEM  and  HRTEM
analysis  indicated  that  both  TiO2 and  Au  nanoparticles  have  spherical  in  morphology.  The
photocatalytic degradation experiments of materials were carried out under direct sunlight and Nile
Blue Chloride (NBC) dye was selected as the model pollutant. The photocatalytic activity showed
that the Au incorporated TiO2 nanoparticle almost completely degrade the NBC content from its
aqueous  solution  within  27  min  of  sunlight  exposure.  The  increased  activity  of  Au:  TiO2

nanoparticles are mainly arise from the enhanced visible light absorption compared to pure TiO2

nanoparticles.  This  study proposes  Au:  TiO2 nanocomposites as an efficient  visible  light-driven
photocatalyst suitable for waste water treatment applications.
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ABSTRACT: Organic luminescent materials with excellent emission properties in solid-state have
a wide range of practical applications such as optical storage, biological imaging, biological probes,
optoelectronic devices like OLEDs. Among these various fields, the field of OLED has attracted
tremendous attention and developing excellent emitters for OLEDs is a hot research area. 
Thermally Activated Delayed Fluorescence (TADF) is a new and efficient strategy for harvesting
dark triplet states without the use of heavy transition metals. TADF involves a reverse intersystem
crossing  (rISC)  from the  triplet  to  singlet  excited  states,  which  is  achieved by minimizing the
singlet-triplet energy gap (ΔEST). The most common and efficient approach for minimizing ΔEST is
based on the well separation of HOMO and LUMO in molecules by incorporating electron-donating
and acceptor moieties. OLEDs comprised of TADF emitters exhibited excellent solid-state emission
properties, high device efficiency and long lifetimes.
In the present study, we are trying to develop excellent solid-state emitters for high-performance
OLEDs  by  incorporating  the  advantages  of  TADF.  We  have  designed  and  synthesized  two
molecules named SF-N and BP-N by  incorporating  1,4-Bis(diphenylamino)benzene as the donor
system and diphenylsulfone and benzophenone as the acceptor moieties respectively. The donor and
acceptor  moieties  in  the  synthesized  organic  luminophores  were  carefully  selected  considering
orthogonality and lower ΔEST (singlet-triplet energy gap). The target compounds were characterized
by FTIR and NMR spectroscopic techniques.  The compounds were expected to  have excellent
solid-state as well as TADF properties. Comparison of emission properties in the two compounds
and studies for identifying the effect of different acceptor substituents on the emissions properties
will be thoroughly conducted.
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ABSTRACT: Titanium dioxide (TiO2) nanoparticle (NPs) were synthesized by room temperature
wet  chemical  method.  The  effect  of  annealing  temperature  on  the  structural,  optical  and
photoluminescence  properties  were  studied.  X  ray  diffraction  (XRD)  measurement  confirms
combination of anatase and brookite phase where the crystallite size obtained was in the range of
7nm and 10nm. The band gap of the material was found to be reduced with increase in temperature.
The Fourier transform Infrared spectroscopy (FT-IR) spectra showed the peaks of Ti and O further
conforming the growth of TiO2. The photoluminescence (PL) spectra showed the emission peaks at
427nm,453nm which corresponds to the presence of oxygen vacancies. Thus, annealing temperature
has a strong effect on the structural and optical properties of TiO2 nanoparticles.
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ABSTRACT:  Undoped  and  Aluminium  doped  tin  oxide  thin  films were  deposited  on  glass
substrate  via   sol-gel  dip  coating  technique.   The  effect  of  doping  level  on  the  structural,
morphological and optical properties of the films were explored using various techniques. X-ray
diffraction  (XRD) studies  revealed  that  the  films  are  polycrystalline.   The  surface  morphology
studies revealed that the films are grainy and the roughness of undoped films has been reduced on
fluorine  doping.  The  EDX  spectra  reveals  the  existence  of  Sn,  O  and  Al  components  in  the
fabricated  films  with  their  nominal  stoichiometric  percentage.    Optical  characterization  of  the
deposited films was carried out to the average transmittance, optical constants (refractive index (n)
and extinction coefficient (k)) and the band gap.  The doping level in the tin oxide film affects the
photocatalytic  performance of the nanostructured films.  It  has  been suggested that  the physical
properties of the highly conducting and transparent nanostructured tin oxide films can be modified
by Al doping for optoelectronic applications.
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ABSTRACT:  The non-covalent interactions like hydrogen bonding and -  interactions play aℼ ℼ
vital  role in the supramolecular organization of compounds  with novel properties .  Reaction of
imidazole  with  organic  acids   form  hydrogen  bonded  adducts  which  are  utilised  in  various
applications.  The  proton  transfer  compound  imidazole  maleate  abbreviated  as  IMMA was
synthesised by solid state grinding. The melting point is 140◦C which lies is in between the melting
point of imidazole and maleic acid.  This adduct have been characterized by 1HNMR, FT-IR, UV-
VISIBLE and TG-DTA analysis. The  DFT computation was performed by B3LYP/6-311G++ (d,p)
level of basis set to get optimized geometry and vibrational wavenumbers of IMMA was determined
using  Guassian  09  programme.   NBO  analysis  reveals  the  charge  transfer  and  electron
delocalization within the molecule.  A thorough  analysis of Hirshfeld surface has also been carried
out to examine  the intermolecular interactions in the crystal structure. Its associated fingerprint
plots indicates that the IMMA constitutes 34.5% H - - H interactions and 24.9% O - - H interactions
which play a major role in crystal packing. Drug-likeness properties such as Lipinski’s rule of five,
Adsorption, Distribution, Metabolism, Excretion, and Toxicity (ADMET) have been investigated .
The  compound  showed  higher  photocatalytic  efficiency  under  sunlight  as  evidenced  by
photocatalytic studies  using methylene blue dye. 
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ABSTRACT:  A compact nanosensor that explores the tie-in between stress-induced deformation
and optical resonance characteristics is theoretically proposed for pressure sensing. The structure
modeling, electromagnetic (EM) wave simulation, and performance evaluations were carried out
using the two-dimensional finite element method (FEM). The proposed surface plasmon resonance
(SPR) based metal-insulator-metal (MIM) model responds to the pressure-induced on the top-facing
side  of  an  Ag  concave  square  ring-  square  disc  arrangement  (Concave  SR-SD)  in  terms  of  a
structural deformation via a curve-in into the insulator cavity between metallic disc and ring. These
deformations  alter  the  electromagnetic  field  distributions  and  plasmonic  resonance  conditions,
shifting  the  absorption  cross-section  profiles  towards  higher  wavelengths.1,2 The  shift  in  the
resonant wavelength  (∆λ) for specific nanometre deformations (d) exhibited by the normal SR-SD
hinds  at  the  application-level  perspective  of  the  designed  system  in  pressure  sensing  via  its
optomechanical correlation. Further, multiple parameters like the thickness of the square ring (SR),
insulator  cavity  width  (wI),  and  structure-wise  modifications  in  the  outer  ring  structure  are
investigated for performance optimization. Functional comparison of concave SR-SD design with
normal  SR-SD  revealed  a  75.6%  rise  in  sensitivity,  reaching  an  average  maximum  pressure
sensitivity (Sp) of 7.2 nm/MPa with a wI value of 50 nm. Further, the detailed wI -∆λ analysis
revealed its inverse correlation with Sp reaching 24.28 nm/MPa (normal SR-SD) and 33.84 nm/MPa
(concave SR-SD) under wI = 25 nm condition. Thus, the suggested concave SR-SD nano pressure
sensor promises strong applicability in biomedicine, health monitoring, nanomechanics, chip-based
devices,  and nanoelectronics,  following its  excellent  pressure  sensitivity  and adjustable  sensing
range.
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ABSTRACT: Using Cinnamomum tamala leaves highly luminescent carbon dots were synthesized
through hydrothermal method. This green methodology is simple and economical. The synthesized
CDs were characterized using UV-Vis absorption spectrophotometer, FTIR, XRD, FESEM and PL
spectrometer. The synthesized CDs possess an absorption band at around 280nm. Fourier transform
infrared spectroscopic analysis revealed the presence of functional groups such as COOH, C=C,C-
N,C=O etc. in the synthesized  CDs. They were small in size( ~10 nm)and amorphous in nature. It
has  a  applications  on  the  medical  field  .  Due  to  its  luminescence  property  it  can  be  used  as
fluorescent probes in cellular imaging. 
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ABSTRACT: When it comes to the environment, organic pollutant dye is extremely hazardous to
living  beings.  When  ingested,  it  causes  cancer.  As  a  result,  it  is  necessary  to  remove  organic
pollutant from water, and the method of removal must consume less energy and be highly efficient,
as well as being environmentally friendly. With all of these factors in consideration, we chose the
photodegradation  method  to  degrade  the  methyl  orange  dye.  Copper  vanadate  is  used  as  a
photocatalyst  that  is  made  from  copper  chloride  and  ammonium  metavanadate  using  a  co-
precipitation technique. Different dosages of catalyst was experimented to know the best dose. The
dye  solution  was  prepared  and  it  was  tested  with  different  dosage  of  catalyst.  The  UV result
concluded that the degradation percent was high at t time.
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ABSTRACT: Alkaline-earth aluminates are of great interest in advanced materials research due to
their  excellent potential  for optical,  magnetic,  electronic and structural applications.  In the past
decade,  there have been several  researches carried out  with different  metal  oxides  due to their
application  in  various  electronic  devices  such  as  optical  detector,  high  performance  capacitor,
thermistor and others. Alkaline earth aluminates are chemically stable in ambient environment, and
are used as  host  materials  in  recent  years.  Calcium aluminate based materials  have found new
application in the field of advanced ceramics as optical ceramics, catalyst support, flame detectors,
dental  cements  and  structural  ceramics.  The  CaAl2O4:Dy3+ ceramic  phosphors  have  been
synthesized by the traditional high temperature solid state reaction method.  The structure of the
sample has been investigated using X ray diffraction (XRD) technique.  X-ray diffraction analysis
(XRD)  revealed  the  formation  of  CaAl2O4 phase  with  monoclinic  structure.  The  absorption
spectrum  of  the  ceramic  has  been  studied  using  UV  visible  spectrophotometer and  shows  a
maximum absorption at 255 nm, near UV region. Photoluminescence emission spectrum (PL) has
been recorded. The excitation is found to be at 255 nm and emission consists of five peaks at 450,
476, 490, 570 and 655 nm due to (4F9/2-6H15/2), (4F9/2-6H13/2) and (4F9/2-6H11/2) transitions. 
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ABSTRACT:  The  compound  Cadmium  sulpho  selenide  (CdSSe)  belongs  to  the  chalcogenide
semiconductor group and finds wide applications in solar cells, optoelectronic devices, field effect
transistors, light emitting diodes, etc. In this work, Cadmium sulpho selenide (CdSSe) thin films
were fabricated on chemically cleaned glass substrates within polyvinyl alcohol (PVA) polymer
matrix via  a  facile  and cost-effective  chemical  bath deposition  (CBD) method.  PVA, cadmium
chloride, thiourea, sodium selenosulphite and liquid ammonia were the precursors which were used
during the deposition process. All the samples were deposited on the glass substrates in a basic bath
solution at a bath deposition temperature of 75 °C keeping the other deposition parameters constant.
The samples were deposited for 1 hr, 2 hr and 3 hr respectively and were coded as S1, S2 and S3
respectively. The pH of the solution was maintained at around 10. The physical properties of the
thin films were found to depend on the duration of deposition. The effect of deposition time on the
structural  and  optical  properties  of  the  CdSSe/PVA thin  layers  were  investigated  by  X-Ray
diffraction  (XRD),  UV-Vis  spectroscopy,  photoluminescence  (PL)  spectroscopy  and  FTIR
spectroscopy. XRD patterns indicated that the CdSSe/PVA thin films possessed hexagonal phase
structure and were preferentially oriented along the (002) plane. Lattice parameter, crystallite size
and microstrain were calculated. Optical studies were carried out through UV-Vis spectroscopy and
the absorbance and transmittance spectra of the films were studied. Band gap of the deposited films
were determined by analysing the UV-Vis spectra results. PL spectra of the thin films were obtained
using PL spectroscopy. Finally, the FTIR analysis of the deposited CdSSe/PVA thin films were also
carried out.
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ABSTRACT: Novel red emitting europium doped yttrium phosphate nanocrystals were synthesized
by microwave assisted sol gel method. X-ray powder diffraction analysis identified the monoclinic
structure of synthesized samples. The mechanism behind the formation of ultra fine honey-comb-
like cerium phosphate particles is explained in relation with oriented/random attachment processes
under  microwave  irradiation.  Intense  orange  red  emission  on  excitation  with  Ce4+ -  O2-charge
transfer  band  is  established  by  photoluminescence  analysis.  The  effect  of  annealing  on  the
efficiency of excitation with Ce4+ -  O2-charge transfer band is demonstrated and is explained in
association with the concentration of surface Ce4+. Chromaticity coordinates calculated indicated
good colour purity of the sample. Spectroscopic characterization is carried out Judd-Ofelt analysis.
All the results indicated that microwave assisted method is suitable for synthesizing  orange-red
emitting  CePO4:Eu phosphors and become a potential candidate for optoelectronic and biological
applications. .
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ABSTRACT:  This  study  aims  to  investigate  the  spectroscopic  properties  of  a
Sr1.0Mg2.0B6O12:0.5Sm3+ phosphor synthesized using a solid-state reaction method. With the aid of
scanning  electron  microscopy  and  energy-dispersive  X-ray  spectroscopy,  the  morphology  and
elemental composition of the phosphor were determined. X-ray diffraction is utilized for the study of
phase changes and crystallite phases in phosphor. The energy bandgap and bonding nature of the
phosphor  were  examined  using  the  absorption  spectrum.  The  optical  energy  bandgap  of
Sr1.0Mg2.0B6O12:0.5Sm3+ phosphor is found to be 4.942 eV for a direct allowed transition and 4.79 eV
for an indirect allowed transition.  The presence of ionic bonding nature in phosphor was obtained
from  the  nephelauxetic  ratios  by  analysing  the  absorption  peaks.  Oscillator  strengths  of  the
absorption peaks were estimated. Photoluminescence of the sample was studied, and colorimetry
analysis was done to identify the emission colour. From the results, the colour of light emitted from
the sample was confirmed to be yellowish-orange and the colour temperature is obtained as 3438 K. 

Keywords: Borate phosphor; Sm3+ ion; Spectroscopy; Photoluminescence
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ABSTRACT: Detailed knowledge of atomic structure is of fundamental importance for elucidation
of  structure  property  relationships  in  complex  materials.  This  information  can  often  only  be
obtained employing atomistic simulations. However, for amorphous materials and glasses structure
models containing several hundreds to thousands of atoms are required, making simulations at the
density functional theory (DFT) level computationally too demanding. Therefore, the application of
carefully  parameterized  interatomic  potentials  (IP)  for  atomistic  simulations  of  glasses  and
amorphous materials is indispensable. In this work, a flexible tool for efficient parametrization of IP
based on DFT is developed. In the first step a training dataset is generated at the DFT level that
contains  equilibrium  and  distorted  structures  of  targeted  compounds,  usually  crystalline
polymorphs.  Next,  IP parameters  are  fitted  to  reproduce  the  training  dataset  employing  global
optimization using genetic algorithm. This provides robust and flexible tool for rapid construction
of tailored IP for accurate simulations of complex systems, in particular amorphous materials and
glasses. As an example a modified Buckingham potential is derived for SiO2.
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ABSTRACT: The present work discloses the spectroscopic and radiative characteristics of 1 mol%
trivalent samarium ions embedded fluoroborosilicate glass synthesized through melting and rapid
quench  technique.  The  phenomenological  Judd–Ofelt  (JO)  analysis  is  implemented  to  the
absorption spectrum of the glassy matrix to identify their potential applicability as a lasing device.
JO  intensity  parameters  follows  the  trend  Ω4  >  Ω6>  Ω2.  The  recorded  luminescence  spectrum
displays three emission transitions in the visible region and among these the 4G5/2 → 6H7/2 transition
lies at 600 nm is found to be the intense one. Various radiative properties like radiative transition
probability, branching ratio, radiative lifetime and stimulated emission cross section values of the
as-prepared glass  were  also estimated.  Better  optical  and radiative features  recommend the as-
synthesized glassy system for range lasing applications.

Keywords: Photoluminescence; Judd–Ofelt (JO) analysis; Sm3+ doped fluoroborosilicate glass
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ABSTRACT: Spectroscopic Properties of Sm3+ ions in borate based glasses (H3BO3  + CaCO3 +
NaF2)  were  investigated  through  X-ray  diffraction  (XRD),  Fourier  transform  infrared  (FTIR),
absorption,  emission and decay curve measurements.  Judd-Ofelt  (JO) intensity  parameters were
obtained from the absorption spectrum which are inturn used to calculate the emission properties
such  as  radiative  transition  probabilities  (AR),  radiative  lifetime  (R),  branching  ratios  (βR)  and
stimulated emission cross-sections (σe(λP)) for the 4G5/2 → 6HJ  (J=5/2,7/2,9/2 and 11/2)  transitions
of Sm3+ ions. The effective fluorescence bandwidth (Δλeff) and the experimental branching ratios
(βexp) were determined from the emission spectrum. The decay profiles of 4G5/2   level exhibited
non- exponential nature with the increase of Sm3+ ions concentration. The non-exponential behavior
of decay curves has been explained by using the Inokuti - Hirayama (IH) model for S=6, which
indicates that the energy transfer mechanism is dipole-dipole between the Sm3+ ions.

Keywords: Borate glasses; Melt-quenching; Photo-luminescence; Chromaticity coordinates
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ABSTRACT: Dy2O3-doped borate based glasses (BCNF) have been prepared by conventional melt
quenching technique at a temperature range of 1000 -1050 ℃ in a platinum crucible. The prepared
glasses were optically  polished to  measure the basic physical properties like thickness,  density,
concentration  of  the  rare  earth  ions  and  refractive  indices  of  the  glasses.  Optical  absorption
spectrum in the region 250-2500 nm was recorded for 1.0 mol % Dy2O-doped BCNF (BCNFDy10)
glass using UV-Vis-NIR spectrophotometer. Using the absorption spectrum of BCNFDy10 glass,
Judd-Ofelt (J-O) analysis has been carried out using the experimental oscillator strengths (fexp) to
evaluate  he  J-O  intensity  parameters  (2, 4  &  6  )  and  the  calculated  oscillator  strengths(fcal).
Radiative  properties  like  rediative  transition  probabilities  (AR),  total  rediative  transition
probabilities (AT), lifetimes and branching ratios (βR) were calculated by using the J-O intensity
parameters.The luminescence spectra of Dy3+ ions in BCNFDy10 glasses recorded as a function of
concentration. Two strong bands at 486 (blue) and 576 (yellow) nm correspond to the 4F9/2 → 6H15/2,
4F9/2  → 6H13/2, transitions, respectively, and a weak band at 667 (red) nm correspond to the 4F9/2 →
6H11/2 transition have been observed under UV excitation. These transitions are useful for the full
color  display  devices.  The  decay  rates  of  BCNFDy01  and  BCNFDy05  glasses  exhibits  single
exponential nature where as for higher Dy3+  ion concentrations, the decay rates gradually deviate
towards non-exponential nature, the lifetime for the 4F9/2  level is found to decrease with increasing
concentration. The quenching of lifetime and non-exponential nature of the luminescence decay
rates could be due to the enhancement of energy transfer processes through cross-relaxation and/or
diffusion between the Dy3+ ions, in these matrices. In order to know the nature of the energy transfer
processes, the decay rates are fitted to IH model .From the fits, it is observed that the decay rates of
BCNFDy  glasses are well- fitted to IH model for S = 6 indicating dipole-dipole interaction between
Dy3+ ions and diffusion also plays an important role. The energy transfer parameter (Q), donor-
acceptor interaction parameter (CDA), and critical distance (R0) have been calculated from the IH
model. 

Keywords: Borate glasses; Melt-quenching; luminescence Decay
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ABSTRACT: The fluorescent carbon dot is a new class of carbon-based nanomaterial (size less
than 10 nm) that have wide acceptance because of their excellent biocompatibility, low cytotoxicity,
tunable florescence properties, good photostability, and easy synthesis. Also, they have shown a
great potential in fluorescent sensing and bioimaging, chemical sensing, environmental monitoring,
diseases  diagnosis  and photocatalysis  applications  compared with semiconductor  quantum dots.
Semiconductor quantum dots (QDs) with unique photophysical properties and high quantum yield
are of great interest in divers’ fields including bioimaging, sensing, catalysis and energy harvesting.
However, the high toxicity, reactivity, and cost, in conjunction with the low biocompatibility of QDs
limit their widespread use, especially in bio-related applications. So, C-dots are considered as a
potential substitute for semiconductor quantum dots. Biomass waste especially sugarcane bagasse
are abundant in nature and also a nuisance to farmers after taking the sugarcane juice. In this work
we used Sugarcane bagasse as the precursor for synthesizing carbon dots. The synthesis strategy
used was base  catalyzed hydrolysis  using microwave oven.  The synthesized  carbon dots  show
excellent  fluorescence  in  bluish  region  of  electromagnetic  spectrum.  Which  can  be  further
incorporated in solid matrices such as potash alum. The CDs further exhibit blue florescence under
UV  excitation  and  phosphorescence  under  UV  Off  condition.  Currently  used  phosphorescent
materials  include  rare  earth  materials  and  toxic  semiconductors.  Even  though  phosphoresce  in
carbon dots synthesized from molecular precursors are reported, phosphorescence from carbon dots
synthesized from natural materials are rarely reported. Phosphorescent carbon dots can be used for
security  marking  applications.  So  current  synthesis  strategy  is  an  efficient  tool  to  convert  the
biomass waste to useful products

Keywords: carbon dots; phosphorescence; fluorescence

Acknowledgments: The authors acknowledge the financial assistance from KCSTE student project scheme.

78



ICMPMA 2022: Poster Presentation – SUB150
Third order Nonlinear Optical Study of Graphene Quantum Dots Derived from

Graphene Oxide
Elsa Susan Zachariah1, Raji Mary Mathew1, Jasmine Jose1, Vinitha G2, Vinoy Thomas1, Rejeena I3,*

1Centre for Functional Materials, Department of Physics, Christian College, Christian College, Chengannur-689122,
University of Kerala

2Division of Physics, School of Advanced Sciences, Vellore Institute of Technology, Chennai-600127
3Department of Physics, MSM College, Kayamkulam-690502

*Email: rejeenanaufal@gmail.com

ABSTRACT:  The unique and characteristic properties of graphene quantum dots have rendered
these materials superiority over conventional semiconductor quantum dots in wide range of optical
and nonoptical applications Herein, we report a facile method for the synthesis of nitrogen doped
graphene quantum dots through the hydrothermal treatment of Graphene Oxide. The structural and
morphological  properties  of  the  nitrogen  doped  graphene  quantum  dots  were  studied  through
Transmission Electron Microscopy, X-ray diffraction, FTIR spectroscopy, Raman Spectroscopy and
X-ray Photoelectron Spectroscopy. The nitrogen doped graphene quantum dot exhibit good linear
optical properties with an excitation independent fluorescence at 435nm and an average quantum
yield of 7.37%. Third order nonlinear optical properties of the synthesized materials were studied
using Z-scan technique utilizing a CW laser at 532nm. Open aperture Zscan and Closed aperture
Zscan reveal the reverse saturable absorption property and  self-defocusing effect of the material
respectively and the nonlinear optical parameters β, n2 and χ (3) were deduced.  The evaluated Figure
of Merit satisfied the optical switching conditions (W>1 and T<1) indicating the material to be a
potential candidate for optical switching applications.

Keywords: Graphene Quantum Dots; Third order nonlinear optical parameters; Zscan technique
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ABSTRACT:  Inorganic  cesium lead  halide  (CsPbX3,  X  =  Cl,  Br,  I)  perovskite  quantum dots
(PQDs) have recently attracted tremendous attention for optoelectronic and photonic applications.
Here in we demonstrate a facile ligand exchange (LE) method to tune the band structure of CsPbBr3

nanocrystals (NCs) together with encapsulation of these NCs within TiO2 (TiO2/LE-CsPbBr3), for
photovoltaic  and  LED  device  applications.  The  binary  ligand  system  of  CsPbBr3 PQDs  is
exchanged  with  a  bifunctional  ligand.  Optical  spectroscopy  and fluorescence  resonance  energy
transfer  (FRET)  study  substantiate  the  ligand  exchange  and  shift  of  band  gap  towards  lower
wavelength (blue shift) in LE-PQDs. Time dependent and aging studies indicate the LE to be a
gradual process leading to a much stable PQDs. Reduction in particle size and retention of PQDs
structure  on  LE  is  evidenced  by  XRD  and  high  resolution  transmission  electron  microscopy
(HRTEM). The stacking of encapsulated TiO2/LE-CsPbBr3 and TiO2/CsPbBr3 thus show a potency
of tandem effect without any compromise in the individual properties of the two NCs. Band gap
tuning through ligand exchange and its encapsulation is thus envisaged as an alternative to cause
tandem effect and is promising as a superior method over the established band gap tuning via halide
composition, wherein the halide ion exchange and segregation rules out the option of tandem effect.

Keywords: Ligand exchange; CsPbBr3; TiO2; Encapsulation; Tandem effect; Perovskites
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ABSTRACT: Luminescent materials doped with rare earth ions are used for many devices such as
optical fiber amplifiers, energy up conversion and quantum informatics. Recently, they have also
drawn considerable interest for photovoltaic applications in order to improve the efficiency of solar
cells by modifying the solar spectrum. 
But at present, the contribution of photovoltaic energy is limited due to its relatively low conversion
efficiency. It is well known that one major energy loss in Si solar cells is thermalization, which is
due to the spectral mismatch between the incident solar spectrum and the spectral response curve of
solar cells. This negative effect is expected to be relatively reduced when a spectral modification, by
cutting the absorbed ultra-violet/  blue photon into two near-infrared photons,  is presented.  This
technique, called quantum cutting (QC), is based on energy transfer from donor ion with UV energy
absorption to an acceptor ion with NIR emission. In other words, the QC aim is obtaining a laser in
the IR.
Recently, many researchers tried to prove the presence of cooperative down-conversion from UV to
near infrared in many rare earth ions. Among this rares earth couple, the Yb3+ ion was usually used
as  an  acceptor,  because  it  only  possesses  2F7/2  and  2F5/2 levels,  and  the  luminescent  quantum
efficiency of Yb3+ is close to 100% in the NIR region.
Furthermore, Ce3+ might be a good sensitizer because his absorption transition allows electric dipole
transition from 4f ground state to 5d excited state with very high absorption cross section in an
order of 10-18 cm² in UV region. However, the electronic structure of the Ce3+ ion is so different to
the others rare earth. It has only one electron above the 4f shell and consequently tends to lose it to
take the more stable empty state. This fact determines the possible coexistence, in glasses, of cerium
ions with two different valence states, namely Ce4+ and Ce3+, inducing absorption in the UV-region
with respectively a wide ceric peak centered at about 240 nm and a relatively narrow asymmetrical
cerous  peak with  a  maximum around 300–320 nm.  Meanwhile,  spectroscopic  study of  cerium
behavior in glasses has apparent difficulties. Moreover, this might result in very low Ce3+ emission
intensities which may complicate the quantum-cutting process. 
Hence,  in  this  work,  a reduction technique was used in  high basicity  glass by adding metallic
aluminum powder.  Then,  the  spectroscopic  proprieties  of  cerium  and  cerium ytterbium  doped
aluminosillicate glasses were studied in order to enhance the energy transfer between the two rare
earth ions to reduce the solar cells is thermalization.
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ABSTRACT:  In this  work,  we present  a  theoretical  study and numerical  simulation on omni-
directional  reflection  in  one-dimensional  photonic  crystal  (1-DPC)  structures  in  a
thermophotovoltaic device (TPV). Several dielectric materials (TiO2/CaF2,  Si/CaF2 and Te/CaF2)
with low and high refractive index contrast are exploited. The central wavelength of the forbidden
band is  λo = 1400 nm for  the infrared region.  One-dimensional  photonic crystal  structures are
designed such that the band gap is between 800 nm and 2400 nm. The transfer matrix method
(TMM) and Bloch's theorem are used to determine the period and omni-directional reflection of the
various 1D-PC structures presented. The program is written using MATLAB software to simulate
and analyze the dispersion of electromagnetic waves and omni-directional reflection coefficients for
both TM and TE polarization modes at different angles of incidence. Results show that the angular
dependence of the photonic band gaps depend on contrast of refractive indices, the polarization and
the high refractive indices.

Keywords: Omni-directional  Reflection;  Angular  Dependence;  Transfer  Matrix  Method;  Bloch  Theorem,
Thermophotovoltaic

Fig.1: Schematic diagram of a dielectric (1D-PC) structure deposited on quartz substrate.
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ABSTRACT:  Lanthanum phosphate (LaPO4) is one among the lanthanide family of rare earth
phosphates  characterized  as  a  fluorescence  material.  The  fluorescence  of  the  rare-earth-doped
lanthanum phosphate (LaPO4) NPs is due to the bulk properties of the material and is therefore
independent of their size. We are interested in white light generation and orange –red fluorescence
is not observed in the sample. In order to include this region we are doping LaPO4 with Eu3+ . From
the XRD pattern it is clear that the particles having monoclinic structure and the crystalline planes
are identified  In XRD diffraction the diffraction peak of LaPO4:Eu shows a little shift compared
with pure  LaPO4.This shows that the  size  of the Eu3+ is smaller than the size of the La3+ in the
nine fold coordination of monoclinic structure. From the emission spectrum  presence of Eu3+   is
confirmed and the reversal of the spectrum intensity indicates that  Eu3+  ions are located in a highly
symmetric environment. The presence of sodium enhance the luminescence property of the sample

Keywords: lanthanum; sodium; luminescence
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ABSTRACT:  Of all  the  quantum dots,  CsPbBr3 perovskite  quantum dots  (CPQDs) have  been
extensively studied for sensing because of their desired photophysical properties such as, optical
absorption, high quantum yield and narrow emission bands. However, aqueous instability of these
PQDs has limited its use in real time biological applications. So, there should be a understanding of
this material’s intrinsic behaviour towards the degradation of PQDs in water for developing a water
stable perovskite probe for biomedical applications. Researches had developed a protective layer or
shell by various strategies being implemented namely coating silica shells and developing polymer
encapsulations to tweak its behaviour for water biomedical.  A detailed track record against our
focussed set of qualities for developing water stable CPQDs will help us look ahead in the right
direction. It provides an assessment of figures of merit of these tweaked or stabilized CPQDs, to
check the reliability of this material for biosensing in water. The insights offered here however
opens scope, not only for developing various other water stable, lead free and double perovskites
which are environmentally more benign and useful, but also would give perspectives to validate
their developed schemes towards the use of these materials for biomedical applications.
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ABSTRACT:  The  construction  of  organic  optoelectronic  materials  with  desirable  size  and
morphology  remains  a  challenge.  Crystal  engineering  strategies  (polymorphs  and  cocrystals)
provide convenience for tailoring molecular packing and further controlling the growth morphology
and  photo-functionality  of  materials.  Moreover,  π-π  stacking  transformation,  long-range  charge
transfer interactions in organic aromatic systems might confer synergic and collective effects on the
optoelectronic functions. Herein, we formulated four color-tunable supramolecular co-assemblies,
composed of judiciously selected conformationally twisted hydrocarbon donor and planar acceptors
exhibiting through-space charge transfer and aggregation induced color and dimension tunable co-
crystals. By adjusting the strength of acceptor units, a structural transformation into hybrid stacking
mode improves physicochemical properties of the cocrystals emerged with key functional behaviors
of  polymorphism,  configurational  isomerism,  and triplet  harvesting  thermally  activated  delayed
fluorescence (TADF) respectively. Furthermore, the co-crystalline molecules pairs were employed
for optical waveguide based photonic applications. 
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ABSTRACT: In the present study ZnO and Gadolinium (Gd) doped ZnO (Zn1-x  Gdx  O at x=0.02)
nano materials have been synthesized from Sol-Gel technique using Poly Vinyl Alcohol (PVA) as a
chelating agent. The materials are subjected to annealing at 7000C,8000C, and 9000C. The annealed
materials  have  been characterized  for  their  Structural,  Morphological,  Dielectric,  Magnetic  and
Tribological properties. X-ray diffraction (XRD) studies revealed that the pure and Gd doped ZnO
nano powders  crystallized  in  Hexagonal  wurzite  structure  and all  the  structural  parameters  are
obtained from XRD analysis. The Transmission Electron Microscopy(TEM) studies and particle
size calculations confirmed the size of the nano particle is about 21nm and 22nm for the pure and
Gd: ZnO sample annealed at 9000C. Scanning Electron Microscopy (SEM) images have yielded
nano particle of spherical geometry and Energy Dispersive Spectroscopy (EDS) established that
there  is  no  presence  of  impurity  in  the  prepared  material.  The  Fourier  Transform  Infrared
Spectroscopy  (FTIR)  studies  have  produced  characteristic  peaks  of  ZnO.  The  Dielectric
measurement have resulted in a transition temperature of ˷1800C. It is noticed that there inducted a
small magnetism in Gadolinium (Gd) doped ZnO upon the introduction of small amount (x=0.02)
into host ZnO. The net magnetism (Ms) of GdZnO is 59.0*10-3 emu/gm and remenant magnetization
(Mr) 9.66*10-4 emu/ms and Coersive field (Hc) 74 Oe are being found superior to ZnO, with Ms, Mr

and  Hc.  The  mechanical  properties  of  Hardness,  Wear  resistance  and  Friction  coefficients  are
evaluated. The above studies might reveal the fact that the studied materials are suitable for LED,
LASER and Bio-marker applications.

Keywords: ZnO; Gd doped ZnO nanoparticles; Annealing Temperature; Mechanical Properties; Dielectric properties
and Magnetic properties
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ABSTRACT:  In  this  present  communication,  we  have  investigated  the  tunable  transmission
properties  and photonic band gap variation of one dimensional  metamaterials  – superconductor
photonic crystal.  To design 1D photonic crystal, we have taken alternate layers of metamaterial and
superconductor and used transfer matrix method to calculate the optical properties of considered 1D
photonic  crystals  for  TE-mode  TM  –modes.  It  is  interesting  to  report  that  the  changing  the
configuration,  optical  parameters  and  structure  of  metamaterial  and  superconductor  shows  the
effective variation of transmission and photonic band gap properties to design multichannel filter
and reflectors. The changes in the thickness, incident angle, refractive index and temperature tune
the optical transmissions for wide band and short band optical devices. 

Keywords: Metamaterials; Superconductor; Transfer Matrix Method; Multilayer and Broad Band Reflector
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ABSTRACT:  We work on UV photodetector based on ZnO thin film using sol-gel method. The
main focused is to design UV detector and use it for UV measurements. It is based on a detector
which  produces  a  measurable  electrical  signal  on  being  exposed  to  radiation  which  in  turn  is
proportional to the radiant power incident on the detector surface. The generated signal is further
calibrated to find out the irradiance of the radiation. Due to the significant properties of Zinc Oxide
(ZnO) materials, the conductivity of ZnO changes on being exposed to UV light. The systematic
study have been done in order to optimized deposition technique and the properties of ZnO are
tuned to enhance the UV detection property. The current  work also shows that  ZnO thin films
prepared using sol-gel spin coating method is strongly affected by precursor concentration.

Keywords: Sol-Gel; ZnO film; UltraViolet detector
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ABSTRACT:  With an attempt to  expect  a  distinguished detection and well-timed diagnosis  of
various cancerous cells, a “plasmonic biosensor” employing Localized surface plasmon resonance
(LSPR)  is  proposed  with  high  sensitivity  and  sensor  resolution.  Utilizing  the  strong  light
confinement and local field enhancement of surface plasmons on metal nanostructures along with
the  capability  of  LSPR  sensors  in  optimizing  sensing  performance  by  varying  geometric
parameters,  a  triangular  system  of  solid  gold  nanocylinders  is  designed.  The  transmittance
characteristics  of  the  structure  is  numerically  analysed  using  Finite  Difference  Time  Domain
(FDTD) method. Nanoscale detections can be realized by using the shift in resonance wavelength of
LSPR in response to the change in refractive index (RI). By varying refractive index of the medium
surrounding the triangular system of nanocylinders sensitivity and sensor resolution of the structure
are investigated. The optimized structure showed an average sensitivity of 247.25 nm/RIU for the
RI change from 1.34–1.40 RIU and a maximum sensitivity of 443.05 nm/RIU for the RI change
from 1.38-1.40 RIU with a sensor resolution of  2.257×10− 4 RIU. This maximum value obtained
from the RI sensing makes the proposed sensor a promising candidate for biomedical applications.
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ABSTRACT:  Use  By  using  a  low power  cw  He-Ne  laser  beam (<  3.5  mW,  632.8  nm),  we
investigate  thermo-optical  nonlinearity  in  different  solutions  of  styryl  8  and  copper  sulphate,
employing  closed  aperture  z-scan  technique.  The  spatial  self-phase  modulation  diffraction  ring
patterns are observed (3.5-4.0 mW) at the far field by translating the sample through the Rayleigh
range of the focused gaussian beam and the nonlinear parameters are calculated.  The z-scan plots
are analyzed using Sheik-Bahae formalism and Thermal lens model. From the goodness of fit with
the experimental data, the limit for which these models have better applicability is discussed. The
thermally induced concentration gradient in styryl 8 systems are analyzed and we observe that the
thermal  conductivity  of  the solvent  has influence.  The optical  nonlinearity  exhibited by copper
sulphate and styryl 8 can be potentially used in designing optical power limiters for low power
excitation regime.

Keywords: thermal lens model; z-scan; thermo-optical nonlinearity
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ABSTRACT:  The  growth  of  industry  and  development  of  human’s  standard  of  living  has
accelerated  the  demand  for  usage  of  natural  resources  resulting  in  an  energy  crisis  and
environmental pollution. Photocatalytic technology has emerged as a central research topic in recent
years  due  to  its  eco-friendly,  sustainable,  and  cost-effective  advantages1.  Among  the  advanced
semiconductor materials, photocatalytic materials have potential applications in the environmental
sector like air purification, disinfection of wastewater, and purifying water that contains organic dye
pollutants like Methylene blue, Rhodamine B, etc. expelled from industries2,3. The present paper
aims to discuss the preparation of C, N, and S-based advanced ZnO semiconductor nanoparticles
through  the  microwave-assisted  polymeric  gelation  method.  The  crystallographic,  structural,
microstructural, and optical features of the advanced materials were studied using XRD, FT-IR,
SEM, TEM, and UV- Visible analyzes. The prepared non-metal-based advanced ZnO photocatalysts
displayed  effective  degradation  of  organic  pollutant,  methylene  blue  dye,  under  solar  light
illuminations. The photocatalytic studies carried out using UV-Visible spectrophotometer showed
that both N and S doped ZnO nanoparticles were effective in photo degrading the organic pollutant
than pure ZnO. Among them, the S-doped ZnO nanoparticles exhibited higher catalytic efficiency.
The  studies  foresee  many  advanced  applications  of  the  prepared  non-metal-based  advanced
semiconductor photocatalysts, particularly in industrial and environmental sectors.
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ABSTRACT: Nowadays, potable water is important in the world, which is solving that shortage of
freshwater the researchers seek an explanation to overwhelmed that challenge. It can use the solar
thermal  application  when  one  of  the  best  solar  desalinations  is  presented,  resulting  in  low
freshwater yield.  This work establishes a TiO2/Jackfruit  peel with silver balls (TJPSB) blend to
enhance  Inner  Heat  Transfer  Mode  of  Double  Effect  Solar  Distiller  (DESD).  The  Laplacian
approach  is  adopted  for  the  solution  of  the  temperature  components  by  the  system.  A green
nanoscale  methodology  is  advanced  to  prepare  green  TiO2 nanoparticles  from  eco-friendly
bleaching  agents  and  Jackfruit  peel.  The  DESD is  fabricated  and  verified  using  different
concentrations of TiO2/Jackfruit peel (TJP) (0.1%, 0.2%, and 0.3%) with silver ball performance.
The TJP materials are analyzed as surface morphology, functional energy absorption additives, and
chemical structures. Jackfruit peel has an average particle size, and the zeta potential value is 40–60
nm.  Scanning  Electron  Microscopy (SEM) pictures  presented  an  absorbent  construction,  X-ray
powder diffraction (XRD) values of 85% crystallinity. The TJPSB by the DESD consequences with
during time is 9.00 am to 5.00 pm, which focuses on 0.1%, 0.2%, and 0.3% with coating yields of
4.9 L/m2, 5.47 L/m2 6.12 L/m2  individually. The TJPSB performance on the expected growth with
average productivity is 50.55%, focusing on 0.3%. The TJPSB used DESD with a productivity is
8.7919 L/m2 per day. TJPSB first introduces us further to manipulate the ingredient applications of a
solar desalination process.

Keywords: Jackfruit peel; Nano-composition; Absorption Additive; Silver balls; Solar Still
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by the Incorporation of Ag-Nanoparticles for Effective
Iodine Capture
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ABSTRACT: The large-scale production of energy demands the essential growth of nuclear power
plants. But the generation of volatile radioactive nuclides like iodine (131I,  129I) from the nuclear
wastes will adversely affect the smooth harmony of nature. The inhalation of volatile iodine causes
severe  health  issues  in  human  body  as  well  as  the  other  living  organisms  in  biosphere.  The
requirement of a suitable candidate for the efficient iodine capture is very essential in this context.
The  microporous  organic  polymers  garnered  good  attention  in  this  field  due  to  their  peculiar
features such as tunable porosity, large surface area, structural diversity and appreciable chemical
and thermal stability. Low-cost production and good iodine uptake capacity will emphasize its wide
applicability1.  The  introduction  of  silver  metal  nanoparticles  in  the  framework  might  be  an
additional benefit for this purpose due to the formation of AgI. 
In the present work, we successfully synthesized a triazine-based porous organic polymer, POP-MP
composed of triazine and piperazine units prepared via Schiff base condensation of melamine and 1,
4-diformyl piperazine2. Thus formed nitrogen enriched polymer with imine linkages may enhance
the reversible iodine uptake by the effective interaction between iodine and nitrogen. The post-
synthetic metalation3 of the POP-MP was done by the reaction between AgNO3 and POP-MP with
NaBH4 as the reducing agent in distilled water to form Ag-POP-MP. The FT-IR spectrum of POP-
MP,  Ag-POP-MP,I2@POP-MP,  and  I2@Ag-POP-MP is  taken  to  confirm  the  formation  of  the
polymers and the reversible nature of iodine adsorption (Physisorption). Elemental analysis is used
to determine the elemental composition in POP-MP. The textural characterization was carried out
by BET- analysis. Thermal stability of the materials was characterized through the TGA method.
XPS and Raman spectra substantiate the chemical state of elements and the effective adsorption of
iodine  and its  chemical  nature.  XRD pattern  and SEM  images  confirm the  amorphous  micro-
structure of the polymer and the presence of Ag in the polymer and EDX analysis also reveals the
presence of Ag nanoparticles. Releasing study of iodine from the framework is also conducted for
both  iodine  loaded  polymers  by  using  methanol  as  the  desorbent.  UV-Vis  spectroscopy  was
deployed for the releasing study. The retention capacity of adsorbed iodine on the polymers and the
re-usability was studied. 
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ABSTRACT: In this present study, the impact of electrolyte on electrochemical performance of
annealed 3D-TiO2 nanostructures prepared via green approach are evaluated by cyclic voltammetry
(CV),  galvanostatic  charge/discharge  experiment  (GCD)  and  electrochemical  impedance
spectroscopy (EIS) using a three-electrode aqueous method. In this method, the glass cell equipped
with  3D-TiO2 nanostructures  is  used  as  a  working  electrode,  Ag/AgCl  as  a  counter  electrode,
platinum wire  as  reference  electrode  and  1M Na2SO4,  Li2SO4,  KCl,  KOH and  NaOH aqueous
solutions as the electrolyte solution. 
The results are established that the estimated specific capacitance for Na2SO4, Li2SO4, KCl, KOH
and  NaOH  samples  at  a  scanning  rate  of  10  mVs-1 are  805,  710,  426,  1218  and  953  Fg-1,
respectively. Hence, the TiO2 nanostructures showed superior electrochemical performance in KOH
solution when compared with other solutions. The outstanding electrochemical performance of TiO2

in KOH electrolyte is due to K+ hydrated ion size (3.31 Å) being lower than the Na+ (3.58 Å) and
Li+ (3.82 Å) hydrated ion size and another parameter is the ionic conductivity of K+ is larger than
the Na+ and Li+. The hydrated ion size utilized electrolyte anions such as OH- (3.0 Å), SO4

2- (3.79
Å) and Cl-1 (3.32 Å). Among these OH- have a lower hydrated ion size and higher ionic conductivity
than the SO4

2- and Cl-1. The size difference in the electrolyte ions and their conductivity play a key
role in determining the electrochemical performance of the supercapacitor. Hence, higher size and
lower conductivity of Na+,  Li+ electrolyte ions are the most probable causes of decrease in the
specific  capacitance  values  with  Na2SO4,  Li2SO4,  KCl  and  NaOH  electrolytes.  Moreover,  we
observed  that  the  current  increase  with  an  increase  in  the  scan  rate,  at  a  lower  scan  rate,  the
K+/Na+/Li+ electrolyte ions find sufficient time to occupy all the active sites of the TiO2 electrode
material and hence more is the value of specific capacitance. At a higher scan rate, the specific
capacitance is low since the electrolyte ions are limited to the outer surface of the TiO2 electrode
material.

Keywords: Green synthesis; 3D-TiO2 nanostructures; Electrochemical performance; 1M Na2SO4, Li2SO4, KCL, KOH
and NaOH aqueous electrolyte; Supercapacitors
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ABSTRACT:  The energy demand is increasing day by day and the world has already started to
utilize renewable energy sources especially solar energy. Among various types of solar cells, Dye-
Sensitized Solar Cell (DSSC) is currently in trend due to its low production cost and able to work in
low-light  conditions.  In this  work,  TiO2 and erbium-doped TiO2 are  chosen as  photoanode and
Nerium oleander as a sensitizer. The photoanode materials are prepared by one-step microwave
assisted  hydrothermal  method.  These  nanomaterials  and sensitizer  are  characterized  by  various
characterization techniques which show significant results. The designed DSSC is evaluated by the
current-voltage (I-V) characteristics study. The efficiency of the fabricated DSSC is found to be
around 1%.

Keywords: TiO2; DSSC; solar cell; erbium; sensitizer
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ABSTRACT: Green Synthesis is a chemical-free, economic, efficient, eco-friendly, and less time-
consuming technique for the production of various nanoparticles.  Nowadays, researchers are more
concentrating on this area. In the present study, green synthesized silver doped ZnO particles are
synthesized. Silver nanoparticles are synthesized using Neem leaves and Silver salt (Silver Nitrate,
AgNo3).  Leaves  extract  act  as  a  reducing  agent  for  this  synthesis.  ZnO  nanoparticles  were
successfully  synthesized  by  the  co-precipitation  method,  zinc  acetate  dehydrate  and  sodium
hydroxide was used as precursor material. The green synthesized Ag nanoparticles are doped with
ZnO.  The  synthesized  particles  were  then  characterized  through  XRD  and  UV-Vis
spectrophotometry.  The  values  of  interplanar  spacing   and  lattice  parameters  obtained  were
consistent with its standard values. The crystallite size and band gap are found to vary with Ag
concentration due to the grain migration and grain growth of Ag particles. 

Keywords: Green Synthesis; Silver doped ZnO; Neem
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ABSTRACT: The qualification of materials for their puncture resistance under different conditions
is essential for applications such as pressure vessels and transport containers. In addition, the design
of transport packages used to transport radioactive material is governed by regulations that address
various  accident  scenarios.  The  International  Atomic  Energy  Agency  (IAEA)  and  the  Atomic
Energy  Regulatory  Commission  (AERB)  have  imposed  these  regulations  to  resist  a  series  of
puncture, fire, impact and immersion incidents, to keep containers intact and prevent the release of
hazardous radioactive materials. The paper presents a correlation between the puncture energy (E)
required to punch bare or leaded stainless steel and mild steel plates with thickness (t) using a punch
with a diameter of (d). The strain and damage induced by the drop of the punch are simulated in the
elastoplastic region of structural materials. The simulation results depend on the method used for
defining the kinetic strengthening of material. Johnson-Cook plasticity model is used for numerical
simulation for puncture of steel plates. The parameters for such plasticity model are defined through
the  experimentally  determined  stress-strain  flow  curve  by  curve  fitting  technique.  Dynamic
compression  experiments  are  carried  out  at  Refueling  Technology  Division  (RTD)  in  Bhabha
Atamic Research Center (BARC) facility at strain rates ranging from 600 s−1 to 1750 s−1 at room
temperature using a Split Hopkinson Pressure bar. The drop weight tower (DWT) experiments at
RTD in the BARC facility is used to calibrate numerical simulations on bare and leaded stainless
steel (SS) and mild steel (MS) plates. The Altair Radios solver programme is used to do numerical
simulations using the finite element approach.
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ABSTRACT: CdTe thin films have been deposited by electrodeposition (ED) technique on fluorine
doped tin  oxide  (FTO) coated  glass  substrates  using  an  aqueous electrolyte  bath  solution.  The
temperature value of the electrolyte solution is one of the most important deposition parameters that
should  be  optimized  to  achieve  high  quality  photoconductive  material.  The  films  have  been
deposited  at  different  temperature  ranging  from  50  to  70 .  The  structural,  optical,  and℃
morphological properties of the samples were characterized using X-ray diffraction (XRD), UV–
Visible (UV-Vis) spectroscopy, scanning electron microscopy (SEM), and energy dispersive X-ray
analysis (EDX) techniques. The XRD analysis shows that the ED-CdTe films possess the cubic
crystalline structure and the diffraction peak intensity increased significantly after  changing the
temperature. The direct energy band-gap (Eg=1.48eV) is obtained in optical absorption spectra. The
SEM analysis  shows very good morphological  growth by changing the temperatures  and EDX
analysis confirmed the appropriate atomic composition of CdTe layers.  

Keywords: CdTe; Thin films; temperature; Electrodeposition
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ABSTRACT:  A  facile  auto  combustion  approach  has  been  developed  for  synthesizing
nanocrystalline ZnLaFeO3 material as the potential electrode for supercapacitor. The nanocrystalline
electrode materials were characterized by X-ray diffraction analysis. It is performed to reveal the
crystalline nature of the spinel phase of synthesized ZnLaFeO3 material. The chemical environment
and surface  morphology  of electrode  materials were studied through the  SEM-EDS technique.
Further, the elemental distribution is analyzed from EDS mapping and distributed homogeneously in
terms  of ions such as Zn, Fe, La, and O across the grain boundaries.  The  electrochemical
performance  of  the  synthesized  nanocrystalline  ZnLaFeO3 material  was  evaluated  by  cyclic
voltammetry (CV), chronopotentiometry (CP), and electrochemical impedance spectroscopy (EIS).
The specific capacitance of the obtained electrode was as high at a corresponding sweep rate in
mV/s. The porous morphology of synthesized ZnLaFeO3 material induced an extra charge at the
interface leading to a synergistic effect and rapid electron and ion transport. Hence, this suggests its
promising applications as an efficient electrode for electrochemical capacitors.
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ABSTRACT: Ca2LiMg2V3O12 and Dy3+ doped Ca2LiMg2V3O12 phosphors have been synthesized by
conventional  solid-state  method.  The structural  studies  have  been done using  X-ray  diffraction
(XRD), Field Emission Scanning Electron Microscopy (FESEM) and Fourier Transform Infra-red
(FTIR) Spectroscopy. The X-ray diffraction analysis reveal that the prepared phosphors have the
cubic  garnet  structure  (Ia-3d  space  group).  The  UV-Visible  analysis  of  undoped  and  doped
phosphors  give  the  absorption  region  and  thereby  band  gap  energy  from  the  Tauc  plot.  The
photoluminescence spectrum of the undoped phosphor consists of broad band emission between 400
and 700 nm at an excitation wavelength of 345 nm. The maximum emission at 513 nm corresponds
to green emission. The photoluminescence emission spectrum of Dy3+ doped phosphor monitored at
347 nm consists of charge transfer band of Dy3+ - O2- transition in addition to the absorption of host
lattice. The most intense peaks are at 480, 494 and 576 nm in the broad band spectra. The emission
bands at 494 (blue) and 576 (yellow) nm ascribed to the transitions  4F9/2→6H15/2  and  4F9/2→6H13/2

respectively. The CIE coordinates show that by varying the dopant concentration, it may be possible
to  obtain  near  white  emission.  Thus  Dy3+ doped  phosphors  can  be  potential  candidates  for
fabrication of W-LED and mercury free white light source.

Keywords: Garnet; vanadate; XRD; Luminescence
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ABSTRACT:  The fabrication of rod structured MoO3.SO4 rod-shaped structure by solvothermal
method  and  are  characterized  by  XRD,  FESEM,  etc.  The  catalysts  have  high  activity  for  the
production  of  mannose  (31.1%)  with  high  selectivity  (88.5%)  from glucose.  The  influence  of
catalysts on the epimerization reaction is studied by varying different experimental parameters, such
as reaction time temperature, time ratio of catalyst substrate, reutilization of catalyst, and solvent
effect, this could be more useful for a better understanding of the catalytic reaction. Mechanism of
the  catalytic  reaction  if  confirmed by NMR spectroscopy,  the  results  clearly  indicated  that  the
product mannose is formed via a C2 epimerization of glucose.

Keywords: Glucose; mannose; epimerization
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ABSTRACT:  Recently,  titania  nanotube arrays (TNTAs) fabricated by anodization process has
attracted  great  interest  due  to  their  excellent  properties  such  as:  high  surface  area,  vertically
oriented, highly organized, one-dimensional, nanotubular structure, photoactivity, chemical stability
and biocompatibility. In fact, by tuning the anodization parameters, TiO2 nanotube variables such as
length, thickness, diameter can be controlled apparently. The specific objectives of this work are to:
First, fabricate reproducible well-organized, vertically-oriented TNTAs   in   organic electrolyte
with different voltage and   to optimize the fabrication parameters.  In this work we have optimized
the voltage and time as 30 V validated up to 10 hrs. The optimized voltage gives a diameter of 150
nm  and  thickness  of  35  nm  respectively.  Therefore,  the  anodized  foils  were  subjected  to
morphological  and  structural  characterizations  studies  which  confirmed  the  anatase  phase  of
obtained  vertical  TiO2nanotube.  Herein,  we have  discussed  a  novel  and flexible  technique  for
fabrication of open ended,  size controlled TiO2nanotube array acts  as a promising material  for
different  applications  including  energy  storage,  photocatalysis,  photovoltaics  &  hydrogen
generation including with degradation of pollutants,  dye-sensitized solar cells  substitute.  In this
study,  by calculating  limits  of  supercapacitor  application,  from CV and EIS spectra,  the  KOH
electrolyte shows better  capacitance than HCL. This quantitative analysis  established that TiO2
nanotube acts as a binder free working electrode for supercapacitor application. The experimental
results are in good agreement with the theoretical predictions using quantum chemical calculations
by Density Functional theory (DFT) method.

Keywords: Anodization; TiO2 nanotube; Binder free; DFT; vertically aligned
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ABSTRACT:  Spinel  compounds of  AB2O4 exhibits  persistent  luminescence  when excited with
UV ,X-rays and visible lights. Such compounds are used for various luminescence applications.
AGa2O4:0.1 Eu3+ (A = Zn, Mg) has been synthesised by solid state reaction method. The structural
studies have been done using X-ray diffraction (XRD) technique and microstructural analysis using
scanning  electron  microscope.  The  band  gap  has  been  calculated  from  UV-Visible  absorption
spectrum.  Photoluminescence  (PL)  study  has  also  been  conducted  for  luminescent
analysis.Crystallinity and phase purity have been observed from the XRD analysis.  SEM study
reveals that the particle size ranges in the micrometer range. The phosphor doped with Eu3+ consists
of a series of powerful peaks extending from 550 to 750 nm, with an excitation wavelength of 393
nm.The emission maxima are located at 590,615,650,702 nm. The CRI (Colour Rendering Index)
calculations reveal that AGa2O4:0.1Eu3+ (A = Zn, Mg) phosphors shows an emission in the orange-
red region. 0.1Eu3+ doped MgGa2O4 is observed to have high luminescence intensity than ZnGa2O4.
The efficient PL emission may find application in the display technology.

Keywords: XRD; SEM; Photoluminescence(PL); Phosphors
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ABSTRACT: Herein, we report the deposition of Copper Oxide (CuO) thin films on glass substrate
using  DC  magnetron  Sputtering  technique.  The  films  were  subjected  to  thermal  annealing  at
different  temperatures.   Structural,  Optical  and  electrical  properties  of  the  deposited  films  are
systematically investigated. The XRD pattern exhibited prominent peaks related to monoclinic CuO
phase with the (-111), (111) and (-222) orientations. The dependence of annealing temperature on
crystallite size is evaluated.  Optical study reveals that all the samples possess a significant amount
of absorption in visible and near-infrared wavelengths. The obtained value of bandgap lies in the
range  2.42  to  2.75  eV.  Electrical  study  reveal  that  all  films  were  discovered  to  be  p-type.
Furthermore, the measured electrical conductivity, charge carrier mobility, and carrier concentration
were all in the range of 2.874×10-4- 5.210×10-4 (Ω-cm)-1, 9.333 -32.444 cm2/V-s and 5.535-34.748
×1013cm-3, respectively.

Keywords: DC  Magnetron  Sputtering;  Structural  Properties;  Optical  Properties;  Electrical  property;  Annealing
treatment
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ABSTRACT:  In the  present  work,  solid  polymer blend electrolyte  (SPBE)  films composed of
chitosan (CS) and methylcellulose (MC) were prepared with different weight percentages (0, 5, 10,
15, 20, 25, 30 wt%) of magnesium nitrate (Mg(NO3)2) salt by solution casting technique. The most
amorphous blend composition comprised of 70wt.% of chitosan and 30wt.% of methylcellulose is
used as the host matrix. Fourier transform infrared (FT-IR) spectroscopy analysis demonstrated the
interactions  between  biopolymer  blend  and  magnesium  nitrate.  The  percentage  of  crystallinity
which is evaluated from X-ray diffraction (XRD) analysis evidenced the amorphous character of the
electrolyte samples. The results of electrical impedance spectroscopy (EIS) indicate that the bulk
resistance decreased with increasing salt concentration. From EIS measurement, the highest value
of  DC  conductivity  at  ambient  temperature  was  found  to  be  2.37×10-5  S/cm  for  the  sample
containing 30 wt.% of Mg(NO3)2. Dielectric data were analyzed using complex permittivity and
complex  electrical  modulus  for  the  sample  with  the  highest  ionic  conductivity.  The  potential
stability of the highest conducting film was found to be 3.65 V. Ions were found to be the dominant
charge carriers in the polymer electrolyte since total ion transference number (tion) was found to be
0.86. Finally, the highest conducting polymer electrolyte was employed to construct a magnesium
ion battery.
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Acknowledgments: Pradeep Nayak is thankful to University Grants Commission (UGC), New Delhi, Government
of India for providing financial assistance in the form of Junior Research Fellowship (JRF) UGC-Ref. No. 1237/ (CSIR-
UGC NET DEC. 2017) dated 21-01-2019.

106



ICMPMA 2022: Oral Presentation – SUB126
Theoretical perspective of thermodynamic and reactivity properties of certain

high energetic heterocyclic compounds
Hridya Rajan, Renjith R*

Department of Physics, University College, Affiliated to University of Kerala, Trivandrum
*Email: renjithkadavoor@gmail.com

ABSTRACT:  High  energy  density  materials  (HEDM’s)  have  always  captivated  considerable
attention  because  of  their  widespread  applications  as  explosives,  propellants  and  pyrotechnics.
Extensive experimental research in HEDM’s is not easy due to is hazardous formation and risky
process.  Hence  computational  method  has  been  widely  used  for  evaluating  the  properties  and
filtering  the  compounds  that  suit  high  energetic  applications.  NO2 containing  heterocyclic
compounds  were  selected  for  the  current  study  due  to  their  promising  properties  [1].  In
computational method, Isodesmic reaction helps to calculate heat of formation (HOF) of energetic
compounds [2]. The molecular geometry, HOF, thermodynamic properties and global descriptive
parameters  of  products  and reactants  are  investigated  using  Density  Functional  Theory  (DFT).
Global reactivity parameters are calculated using Koopmans' theorem [3]. This method would help
to identify several high energy density materials as explosives.  
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ABSTRACT:  In  the  fields  of  sensors,  actuators  and  ultrasonic  devices,  piezoelectric  ceramics
based on lead free KNN has been applied because of the quick improvement in performance. The
KNN based material have the advantage of low dielectric constants, high coupling coefficient and
high mechanical strength in general than lead containing ceramics that make them suitable for high
frequency  transducers.  The  properties  of  KNN  can  be  modified  by  suitable  dopants.  The  one
method used here to improve the property of KNN is to dop it with Bi 3+ ions. 
The solid-state method was used to synthesize single phase potassium-sodium niobate (KNN) co-
doped with Bi 3+ ions. Structural determination of all studied solid solutions was accomplished by
XRD and micro structural studies were carried out using SEM. Optical spectroscopy measurements,
were carried out for each solid solution. The present study reveals that doping KNN with Bi³  at⁺
concentrations of 0.5 wt% and 1 wt %, respectively, improves the optical properties of this material.
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ABSTRACT: The  study  focuses  on  the  impact  of  plasmonic  nanoparticles  of  silver  on  the
parameters – absorbance and recombination rate of dye-sensitized solar cells (DSSCs). Efficient
and economic non-hydrolytic sol-gel method was followed for the synthesis of the titanosilicate
(SiO2 – TiO2) glasses directly mixed with dyes like methylene blue and rhodamine B and doped
with silver nanoparticles. The direct mixing of the dyes in the photoanode material decreased the
dye aggregation and promoted the uniform adsorption of dye on the photoanode. FTIR confirms the
presence of Si – O – Si, Si – O – Ti, Ti – O – Ti bonds. The formation and morphology of the silver
(Ag)  nanoparticles  and  crystalline  TiO2 nanoparticles  was  ascertained  by  the  XRD  and  TEM
studies. There is an enhanced absorption in the visible region (385 - 400nm) for silver nanoparticles
besides the broad absorption by the dyes – methylene blue in the range 600-700nm and rhodamine
B in the range 500-600nm due to the silver nanoparticles. Also, a reduced band gap energy was
obtained. The photoluminescence studies assure the suppression in the recombination rate of the
charge carriers thus ensuring a fast and efficient carrier transport. An enhanced absorbance, reduced
band gap and recombination rate  obtained as  a  result  of  silver  doping can  improve the DSSC
performance appreciably. 
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ABSTRACT: Freshwater scarcity is a major problem in the 21st century being faced around the
globe. Capacitive Deionization (CDI), is a promising electrochemical water treatment technology
for desalination. CDI has attracted large attention over the past decade for the facile removal of ions
from  water  with  the  advantages  of  environmental  friendliness,  cost-effectiveness,  low  energy
consumption,  and  convenient  electrode  regeneration.  CDI  based  on  electrosorption  has  been
considered  as  an  important  methodology  when  compared  to  other  conventional  desalination
techniques (membrane separation, reverse osmosis, etc.). Tremendous research is going in this field,
development of new electrodes, operation modes, and versatile applications. CDI has been prepared
in the last years with numerous carbon nanomaterials, resulting in a large number of articles and
patents.  Influenced  by  the  recent  advances  and  contributions  in  the  development  of  electrode
materials for CDI and their efficiency in the desalination process, we have set objectives to design a
new set of carbon nanomaterials and their combinations for CDI application. The new approach of
this work is to synthesize different materials and compare the removal efficiency for different salts
with a quantitative comparison of the electrode materials used in this field. 
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ABSTRACT:  The study focus on the benefits  of introducing the dark annealing method while
preparing FAPbI3  perovskite solar cell.  The material FAPbI3 (HC (NH2)2PbI3) is considered one of
the  best  materials  for  making  perovskite  solar  cells  due  to  its  low  bandgap  and  low  cost.
Synthesizing phase pure α-FAPbI3 under an ambient atmosphere is a challenging task. The presence
of δ-FAPbI3 in the sample will decrease its solar cell characteristics. Since iodine present in the PbI2

and FAI are photosensitive, the dark annealing method favours the reaction and limits the formation
of delta  phase.  The samples  used in  the present  study were prepared by two-step spin coating
method at various annealing temperatures.
The UV- absorption spectra and XRD taken at various annealing temperatures shows the benefits of
the dark annealing method. The XRD data verifies the phase purity of α-FAPbI3  prepared and UV
absorption spectra  shows a broad absorption range 300 -900 nm. Thus,  the prepared sample is
capable of absorbing radiation from near ultraviolet to near-infrared region of solar spectrum. From
Tauc plot, we calculated the bandgap of the material annealed at 180 oC and it is found to be about
1.4 eV, which is close to the ideal band gap of solar cells. SEM images show the uniformity of the
sample and the estimated grain size ranges between 200-300nm. Thus, the sample prepared shows
the benefits of dark annealing method and it is ideal for solar cell applications.

Keywords: Perovskite solar cells; FAPbI3; Two-step spin coating method
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ABSTRACT: V2O5 is one of the most promising material because of its promising electron transfer
property.  In our work,  CuBiSe/V2O5  (CBSVO) nanocomposites are synthesized using novel eco
friendly hydrothermal method. The elements and phase composition are confirmed by analyzing
XrD. The morphology structure of the nanocomposites and the atom compositions were revealed by
SEM-EDX studies. Characterization such as UV-Vis spectrum, FTIR were also taken to confirm the
band gap and bonding nature of the material. Finally, the DSSC fabricated using  std. Pt counter
electrodes which were prepared by drop-casting method, N719 Dye as electrolyte and synthesized
CBSVO nanocomposites as  photo anode, delivered valued photo-conversion efficiency. 

Keywords: CuBiSe; Vanadium pentaoxide; N719 dye; Dye Sensitized Solar Cell;  I-V graph
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ABSTRACT:  Supercapacitors  are  considered  to  be  promising  candidates  for  power  devices  in
future generations. These devices are expected to find many future applications in hybrid electric
vehicles and other power devices and systems. For supercapacitors to realize their promise, their
energy and power densities must be maximized. An important way to address this is to develop
advanced electrode materials and methods to fabricate these materials. Carbon materials are one of
the most propitious electrode materials in the fabrication of supercapacitors among them activated
carbon (AC) is the eminent active material for a high-performance supercapacitor (SCs) owing to its
high specific surface area and theoretical specific capacity. In this study oil palm fibers, which is an
agricultural residue, are employed as a precursor to producing AC using a series of cleaning and
chemical activation processes. The resultant product’s XRD spectra exhibit two broad diffraction
peaks at 2θ = 23˚ and 42˚, corresponding to the diffraction of (002) and (100) lattice planes, which
shows good crystalline nature. The Raman scattering spectra of the resultant sample showed that
there are no impurities. Fourier transform infrared (FT-IR) spectroscopy of the sample in a range of
500-4000 cm-1 shows various  functional  groups present  in  the sample.  The SEM image of  the
activated carbon is taken it shows food porous structure. The cyclic voltammetry data shows that
the supercapacitor fabricated has good cyclic stability and has a good energy density.

Keywords: Supercapacitor; Activated carbon; Oil Palm fiber
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ABSTRACT: Recently, high ionic conducting composite polymer electrolytes are of great interest
on account of their probable applications in various electrochemical devices such as batteries, super
capacitors, fuel cells, solar cells etc. Ion conduction through polymer electrolytes can occur mostly
in amorphous environment exists above their glass transition temperature (Tg). In order to improve
ionic conductivity and thermal stability at room temperatures, many approaches such as addition of
plasticizer, blending of polymers, nano composite have been employed. Similar approach has been
tried in the present work to synthesise and characterize [PVA-NH4CH3COO: ×wt% Al2O3] system
by using  solution  cast  technique.  SEM and  XRD studies  revealed  improvement  in  amorphous
nature. FTIR studies confirmed the complexation between PVA, NH4CH3COO and Al2O3. The DSC
studies  show  better  thermal  response  upon  addition  of  Al2O3 nanofiller.  Closer  assessment  of
conductivity behaviour shows two maximas one around 0.5wt% and the other around 1wt% filler
concentration-a feature typical for polymer nanocomposite gel electrolytes. The ionic conductivity
is found to increase with filler concentration and optimum ionic conductivity at 3.88 × 10−4 Scm−1

with wide electrochemical stability of ±4.31V is achieved on addition of 1wt% Al2O3 filler.

Keywords: XRD; DSC; Conductivity; Nanocomposite Gel Polymer Electrolytes
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ABSTRACT:  This  work reports  on the preparation of cobalt  oxide (Co3O4)  nanoparticle  using
coprecipitate method in order to increase the photocatalytic activity for the degradation of methyl
orange  dye  and  also  as  a  supercapacitive  material. The  obtained  samples  were  calcined  at
temperatures of 300° C, 400° C, 500° C  and 600° C  respectively. The XRD pattern confirms the
presence of pure Co3O4  nanoparticles have a spinel structure. The UV - Vis DRS spectra of shows
good absorption in the range of 350 nm to 750 nm at 600oC and also indicates that it will be active
in the photocatalytic process in the visible range. The SEM image shows the presence of nano-
flakes of irregular structure with average grains are found to be 80 to 90 nm. The energy dispersive
X-ray  analysis  was performed to study the  elemental  composition of  Co3O4 nanoparticles.  The
sample  is  found  to  be  composed  of  Cobalt  and  oxygen  with  wt%  of  62.11%  and  27.86%
respectively. The photo catalytic activity of Co3O4 has been performed under visible light. The cylic
voltammetry studies have been carried out to investigate the capacitive performance of the Co3O4

nano materials.

Keywords: Coprecipitation method; Co3O4 nano material; Photocatalytic activity; cylic voltammetry
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ABSTRACT:  Addition  of  Co  resulted  in  improvement  of  magnetic  properties  besides  their
photocatalytic efficiency. Co2+ was doped into cadmium borate via chemical precipitation method.
X –  ray  diffraction  (XRD)  studies  measured  the  size  of  the  nanopowder  to  be  43  nm,  while
Scanning  electron  microscopy  (SEM)  images  revealed  spherical  particle  like  morphology  with
some agglomeration. Photolumiscence of the nanopowder test material was found to be higher as
compared to bulk material.  

Keywords: Luminescence
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ABSTRACT:  The unwaveringly increasing  energy  demand,  depleting  fossil  reserves,  and  the
dismissive  environmental  impacts  of  petroleum-derived  chemicals  all  stimulate  the  search  for
alternative energy sources. In recent years lignocellulosic biomass has been identified as one of the
most  promising  renewable  sources  for  the  production  of  many  chemicals,  fuels,  and  energy
precursors attributed to their  long-term sustainability and zero carbon emissions. Glucose is the
most abundant of the hexoses occurring in cellulose, therefore glucose conversion to fructose has
been identified as a key intermediate step for the production of biofuels and bio-chemicals. The
isomerization  of  glucose  through  the  heterogonous acidic  catalyst  of  transition  metals  exhibits
strong Lewis acidity. However, in an aqueous medium, there is an antagonistic strong coordination
of Lewis acid sites with H2O, which inhibits the catalytic activity. Apart from this, basic catalyst
exhibited good compatibility with isomerized products. The present research aims to combine the
metal oxide with alkaline and alkaline earth metals for the effectiveness and good compatibility to
develop  a  better  composite  for  the  isomerization  of  glucose.  The  idea  to  join  is  particularly
seemed interesting to be assumed that the presence of metal ions can behave as active species for
isomerization. For this, Mg+2, Ca+2, Na+, and K+ ions were incorporated in 4d transition metal oxide
and were optimized at different conditions. Catalyst with different cations was obtained by the sol-
gel method. For the analytical study, the material was characterized by XRD, FTIR, TGA, XPS,
BET, and Temperature programmed desorption phenomena. All experiments were performed in a
microwave  synthesizer-assisted  heating  system. Out  of  all  synthesized  catalysts  Na+ containing
material  achieved a  maximum fructose  concentration and selectivity  under  the modest  reaction
conditions (100 oC in Water). 
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ABSTRACT: The fast depletion of fossil fuels and drastic change in climatic conditions have made
researchers  to  focus  more  on  energy  storage  devices  that  store  charge  electrochemically  [1].
Biomass-derived activated carbons are considered promising for numerous commercial applications
owing to their outstanding properties. The current work establishes a successful two-step synthesis
strategy that involves carbonization followed by chemical activation, resulting in the conversion of
a spongy biomass fruit  into an ultra-high surface area activated carbon for energy storage.  The
optimized best material chosen, displayed a highly porous and ultra-high specific surface area of ~
3347 m2/g due to the combined effect of the KOH activation mechanism as well as the presence of
aerenchyma tissues, a unique feature of the selected biomass [2,3]. The material exhibited a specific
capacitance of 282 F/g at  0.5 A/g in a three-electrode configuration with a 6 M KOH aqueous
electrolyte. Owing to such a huge surface area and porosity, a fabricated two-electrode symmetric
device was fabricated that revealed a specific capacitance of 200 F/g at 0.5 A/g with a remarkable
energy density of 27.52 Wh/kg at a power density of 500 W/kg, makes it a promising high charge
density electrode material. Notable stability was achieved after 20,000 prolonged charge-discharge
cycles. Also, fabricated flexible solid-state device connected in series could light a 3 V LED bulb.
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Acknowledgments: Authors are thankful to the Department of Science and Technology, Government of India
for funding the project.

References
1. L. Li, Z. Wu, S. Yuan, X.B. Zhang, Advances and challenges for flexible energy storage and conversion devices and

systems, Energy Environ. Sci. 7 (2014) 2101–2122. https://doi.org/10.1039/c4ee00318g.
2. L.S.  Evans,  Y.  Okawa,  D.G.  Searcy,  S.  The,  B.  Society,  N.O.  Dec,  L.S.  Evans,  D.G.  Searcy,  Anatomy  and

Morphology of Red Mangrove ( Rhizophora mangle ) Plants in Relation to Internal Airflow Published by : Torrey
Botanical  Society  Stable  URL :  http://www.jstor.org/stable/20063799  REFERENCES  Linked  references  are
available on JSTOR for this arti, 132 (2005) 537–550.

3. H. Purnobasuki,  M. Suzuki,  Aerenchyma formation and porosity  in  root  of  a  mangrove plant,  Sonneratia  alba
(Lythraceae), J. Plant Res. 117 (2004) 465–472. https://doi.org/10.1007/s10265-004-0181-3.

118



ICMPMA 2022: Oral Presentation – SUB211
Two Step Thin film formation by Green Solvent for Methylammonium Bismuth
Mixed Halide (CH3NH3BiI2Cl) Absorbing Layers for Lead Free Perovskite Solar

Cells
Pavithrakumar Palanichamy1,*, Agilan Santhanam2,, Muthukumarasamy Natarajan2, Dhayalan

Velauthapillai1

1Department of Physics, Coimbatore Institute of Technology, Coimbatore, India, 641014
2Faculty of Engineering and Sciences, Western Norway University of Applied Sciences, 5020 Berge, Norway

*Email: pavipalanichamy@gmail.com

ABSTRACT: ABX3 structured perovskite materials plays a vital role in current photovoltaic since
it started in 2009 (~3.1%).  The high Power Conversion Efficiency (PCE) as well as flexible and
cost effective processing techniques turned it do more optimizations on it.  Methylammonium Lead
Iodide (CH3NH3PbI3) absorbing material is the mostly optimized composition which gives better
PCE (~25%).  Though, structural instability and toxic nature of lead to human body were made to
find  the  alternate  for  Lead  (Pb).    Bismuth  is  a  nontoxic  and  stable  metal  which  has  similar
optoelectronic  properties  as  lead.  Here,  Bismuth  halide  perovskite  absorbing  material  was
synthesized by simple chemical method.  The XRD analysis confirms that the mixed halide was
formed.  From the UV-Visible absorption spectrum, this bismuth perovskites have more absorption
in UV region and the bandgap (Eg) is 2. eV.  Field Emission Scanning Electron Microscope is
clearly  showed  the  film  is  smoothly  coated  with  high  surface  coverage.   CH3NH3PbI3 based
perovskite  solar cells  were fabricated by using spray pyrolysis  method,  spin coating technique.
Finally the power conversion efficiency of the fabricated solar cells  were analysed by Keithely
Sourcemeter 2400.

Keywords: Perovskite solar cells; Lead free Perovskites; Bismuth halide
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ABSTRACT:  Glasses  of  composition  xSrO-(40-x)BaO-45SiO2-10B2O3-5ZrO2 (x=0,  40)  were
prepared by melt quenching techniques. These glasses were heat treated at 850°C for 10 hours in
air. The selection of heat treatment temperature is obtained on the basis of Differential Scanning
Calorimetry (DSC). This heat treatment temperature which is nearly operating temperature of solid
oxide fuel cell (SOFC) was knowingly selected to determine the nature of crystalline phases present
in glass  matrix.  The as  prepared  and heat  treated  glass  was characterized by X-ray diffraction
technique  for  its  confirmation  of  amorphous  nature  and  crystalline  phases,  respectively.  The
structural  analysis  of  these  heat  treated  glasses  was  done  using  Fourier  Transform  Infrared
Spectroscopy (FTIR) to study the effect of the heat treatment on the shift of the vibrational bands
within glass structure. The change in the band gap of the glasses w.r.t heat treatment was checked
with the help of UV analysis. The optical band gap changes w.r.t  different volume fractions of
different crystalline phases.
 
Keywords: Glass-Ceramics; XRD; FTIR; UV
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ABSTRACT:  Glass screens of iPhone 6,  MI and Vivo are taken from mobile  repair  shop and
investigated for their physical, optical and mechanical properties to check their durability. X- ray
diffraction (XRD) is  used to  confirm the amorphous nature of these glasses.  Energy dispersive
spectroscopy confirms that the screen glasses contain Si, Al, K, Na, Mg, Ca and O in variable
atomic percentage. The optical bandgap, refractive index, and Urbach energy is calculated using
UV-Vis spectroscopy. The highest optical band gap is observed for Vivo mobile screen i.e. 4.40 eV.
The present study sheds light on the optical and structural properties of mobile screen glasses with
the highest refractive index observed for iPhone 6 i.e. 2.11.

Keywords: Glass Screens; XRD; UV-Vis
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ABSTRACT: Room temperature dielectric measurements were made over the frequency range of
10 Hz to 10 MHz for Bismuth Iron Oxide, a lead free multiferroic material synthesized by sol-gel
method (BFO1) and microwave assisted combustion method (BFO2). The frequency dependence of
the dielectric constant (ε′), dissipation factor (tan δ)  and AC (σac) has been investigated from the
dielectric  measurement  data  of  complex  permittivity.  Real  part  of  complex  permittivity  (ε′)  is
strongly  dependent  on  frequency  and  it  decreases  with  increase  in  frequency.  The  observed
dielectric relaxation is due to Maxwell-Wagner mechanism. The AC conductivity (σac) increases
with increase in frequency. The dielectric constant of the BFO1 and BFO2 is 704 and 166 at 10 Hz.
The variation in the value of dielectric  constant  is  a consequence of electrical  in homogeneity,
secondary phases and different hopping mechanism in the dielectric material prepared in different
synthesis route. The impedance data of the samples was analyzed with Nyquist plot. From Nyquist
plot the value of Rs for BFO1 is  found to be 9912.3 Ω and that  of BFO2 is  16897.4 Ω. The
dielectric relaxation phenomenon of the BFO was analyzed using the electric modulus measured. 

Keywords: BFO; Dielectric property; Multiferroic
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ABSTRACT: In this report, we have synthesized MWCNT incorporated quaternary chalcogenide
Cu2MnSnS4 (MCMTS) nanoplates by one step hydrothermal method using oxalic acid as directing
agent for energy storage application.  The structure and microstructure of the chalcogenide have
been  characterized  by  analyzing  X-ray  diffraction  patterns,  FESEM  images  HRTEM  images.
Optical  properties  are  evaluated  by UV-visible  and PL spectroscopy.  FESEM and Tem images
confirms  layer  like  structure  of  the  sample.  The  electrochemical  performances  of  (MCMTS)
material  have  been  investigated  by  cyclic  voltammetry,  galvanostatic  charge-discharge
measurement technique and EIS spectroscopy. The as-prepared chalcogenide material demonstrated
a high specific capacitance of 450 F g−1 at a current density of .2 A g-1. However, to the best of our
knowledge, the construction of Cu2MnSnS4 (MCMTS) with layer like morphology having superior
electrochemical performance has been reported for the first time. So this low cost earth-abundant
material can be easily used for large scale sustainable energy storage systems.
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ABSTRACT: Polluted water with heavy metal ions is one of the most serious concerns to human
health because these substances are toxic and retained by the ecological systems. Metals such as
lead, mercury, arsenic, chromium, and cadmium are the most commonly found heavy metals in
wastewater  which led to the risk of serious human health conditions.  In comparison with other
fluorophores, Carbon Dots (CD) are alternative and superior to heavy metal fluorescent sensors
because their excitation and emission wavelength do not easily affect by environmental variations.
According to the literature, it is found that Fe3O4 is attracting considerable scientific community due
to its low cost, eco-friendliness, easy preparation, and some unique properties such as magnetic
properties, high active surface area, optoelectronic, and good electronic properties. Thus, a novel
ternary composite Fe3O4/N-CD/PANI was synthesized by in-situ polymerization by hydrothermal
method.  The as-prepared nanocomposite with its  excellent  optoelectronic property and with the
interconnected  rod  like  porous  structure  offers  excellent  sensing  capability  and  may  give  new
insights into the detection of specific heavy metal ions with extremely high selectivity and thus will
support environmental remediation.
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ABSTRACT:  Nowadays,  the quest  for new high-theoretical  capacity  anode materials  has  been
ceaseless  since  carbon anodes  have reached their  limit.  Among various  compounds,  vanadium-
based anodes have offered excellent electrochemical behaviour due to their uniqueness related to
their  property  like  variable  oxidation  states,  high  specific  capacity,  etc.  The  variance  of  MVO
(A2B2O7,  ABO3,  AB2O4,  etc.)  as  anode materials  has  evidenced the  rich  structure and complex
synergetic  effects  between  the  metal  ions  and  the  VOx matrix.  Among  these,  we  have  chosen
Mn2V2O7  as  the  energy-efficient  anode material  for  lithium-ion storage  application,  synthesized
through the solvothermal method and these MVO rods like structure were characterized by X-ray
Diffraction  (XRD),  Scanning  Electron  Microscopy  (SEM),  and  Raman  Spectroscopy  analysis.
Having cluster of rods gives the hope for the synergetic specific capacity of 499 mAh/g at 100
mA/g  even  after  50  cycles.  With  the  addition  of  GDC  (Glycine  derived  carbon)  material  as
composite the specific capacity could be improved and gives hope to be a better anode for energy
storage application. 

Keywords: lithium-ion storage; Anode; MVO; rods like structure and A2B2O7
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ABSTRACT:  Currently, transition metal oxides provide fast and reversible redox reactions with
higher  specific  capacity  and  are  mostly  preferred  in  commercial  energy  storage  applications.
Specifically,  metal  molybdates  have  proved  to  be  promising  candidates  for  next-generation
electrode  materials  because  these  metal  molybdates  are  ecologically  sound,  have  excellent
stabilities and their unique structures enriched them with large capacities to absorb abundant Li+

ions. The bismuth molybdate (Bi2MoO6) nanoparticles is prepared via solvothermal method and
these  BMO  nanoparticles  are  characterized  by  X-ray  Diffraction  (XRD),  Electron  Microscope
(SEM) analysis and Raman spectroscopy. Furthermore, the Bi2MoO6 acts as good anode material
for Lithium-ion batteries. With this positive focus, the orthorhombic BMO-GDC can also deliver
470 mAhg-1 at 100 mA g-1 in lithium-ion batteries. These results show the insights about the BMO-
GDC nanoparticles  which  enhance  the  electrochemical  performance  in  energy storage  devices,
especially in Lithium-ion batteries.
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ABSTRACT: Gamma alumina is considered as most important adsorbent as well as catalyst mainly
due to acidic surface properties and exiting surface to volume ratio. Chemical synthesis methods are
conventionally time consuming, in the present study we are discussing about a novel fast method
for the preparation of γ-Al2O3. The selected precursors include sodium hydroxide, aluminium nitrate
and citric acid as a capping agent. The structural characterizations are carried out with the help of
XRD evaluation and found out that it well agreement with ICDD standard value of γ-Al2O3. The
crystallite size of the prepared samples were evaluated with the help of Scherrer formula and Hall-
Williamson approach. The optical properties were evaluated with UV– Visible spectroscopy, optical
band gap were  determined with  absorbance  and reflectance  spectrum using  Tauc  equation  and
Kubelka-munk function. FTIR spectroscopy is used to evaluate identification of various modes of
vibrations. 
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ABSTRACT:  Transition metal anode materials in lithium-ion batteries are started occupying its
own position to replace the commercial graphite anode material. Among these mixed metal oxides
TMOs getting attraction due to its variable oxidation states , high conductivity etc. We report that a
unique interconnected array of Zn2GeO4–MWCNT nanocomposite has been synthesized on a large
scale through a simple Ball milling method , whereby Zn2GeO4 nanoparticle interconnected as a
array. Compared with Pristine  Zn2GeO4, a dramatic improvement and long cycling stability was
observed in the electrochemical performance of the prepared nanocomposite. In the voltage window
of 0.001–3 V, the electrode of the Zn2GeO4–MWCNT nanocomposite delivers a specific capacity as
high as 606 mA h /g at 100 mA/geven  after 500 discharge–charge cycles. The phase purity and
textural studies  were characterized by X-ray Diffraction (XRD), Scanning Electron Microscopy
(SEM), and Raman Spectroscopy analysis.  With the addition of MWCNT nanocomposite paves
improved  electrochemical  behaviour  and  gives  hope  to  be  a  better  anode  for  energy  storage
application. 
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ABSTRACT: The design and developments of energy storage devices are greatly increasing in the
various  field  of  portable  electronics,  electric  vehicles,  and  industries  due  to  their  remarkable
strengths of low cost, easy handling, and environment friendly. Towards this era, it is essential to
design  new  electrode  materials  for  energy  storage  devices,  which  fulfill  the  requirements  of
improving energy density, power density, and long-life span at a low cost. As emerging energy-
storage  systems,  supercapacitors  have  received  extensive  attention  due  to  their  fast  charge–
discharge  process,  high  power  density,  low  maintenance  cost,  and  long  lifespan.  Significantly
complementary to  lithium-ion batteries  and fuel  cells.  In  recent  days,  supercapacitor  electrodes
consisting of conjugated polymers, metal oxides, and graphene nanosheets have been explored as a
strategy to achieve high specific capacitance, high power, and energy density with excellent cyclic
stability.  In  this  present  work,  a  simple  one-pot  chronoamperometry  technique  was  adopted  to
fabricate a three-dimensional (3D) stannic oxide (SnO2) incorporated polypyrrole (PPy)/reduced
graphene oxide (rGO) electrode to achieve a conductive additive-free,  binder-free,  and scalable
supercapacitor  electrode.  Detailed  structural  and  morphological  characterization  revealed  the
presence of SnO2, rGO, and PPy in the electrode material. The interconnected SnO2, PPy, and rGO
nanosheets with abundant open spaces are uniformly deposited on the skeleton of the carbon fiber.
When  investigated  the  binder-free  electrodes  for  supercapacitors  and  the  interconnected
PPy/SnO2/rGO nanosheet arrays exhibit a high specific capacitance of 654 F g-1 at 0.25 A g-1 in 1M
KOH electrolyte. Moreover, PPy/SnO2/rGO nanosheet arrays display excellent cycling stability of
85%  even  after  10000  cycles  and  remarkable  cycle  stability.  Notably,  the  electrodeposited
PPy/SnO2/rGO  nanosheet  arrays  possess  the  combination  of  electrostatic  adsorption  and  fast
reversible  redox reaction,  which enhance the energy density  of the supercapacitors.  The results
demonstrate that PPy/SnO2/rGO nanosheet arrays could be potential electrode materials for energy
storage systems.
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ABSTRACT: The electric and magnetic properties of YCrO3 synthesised using sol-gel metod and
calcined at different temperature have been studied.The prepared Transition Metal Oxide(TMO) is
investigated using X-ray diffraction(XrD), Fourier transform infrared spectroscopy(FTIR), Uv-Vis
spectroscopy,  Scanning electron microscopy(SEM),  Transmission electron microscopy(TEM). In
addition  to  that,  magnetodielectric  and  magnetoelectric  properties  were  studied  At  room
temperature, the saturated polarization-electric field loop (P-E loop) is determined. Magnetoelectric
coupling  effect  originates  from the  magnetocrystalline  anisotropy  and microstrain.  Multiferroic
materials like YCrO3 is expected to be a good player in spintronics study. 

Keywords:  sol-gel; Transition Metal Oxide(TMO); Multiferroics; P-E loop
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ABSTRACT: The cathode in commercial Li-ion battery uses multi-element transition metal oxides,
which evolved as successful choice [1]. In particular, for high-performance lithium-ion batteries,
Lithium nickel manganese cobalt oxides (NMCs) shows better performance than other composition
of transition metal oxides cathodes [2]. Morphology, size and uniform elemental distribution are
important parameters affecting the structural and chemical stability [3]. Coprecipitation method is
one of the popular method to synthesis uniform, spherically sized particle [4]. However, factors like
precursors, synthesis atmosphere, pH, additives, sintering temperature and duration affects critical
morphological characteristics and performance [4]. In this work we attempt to control the critical
factors and evolve with an ideal synthesis  strategy to produce uniform size,  morphological and
elemental uniformity of NMC particle.
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ABSTRACT: Poly (o-chloroaniline) (PCA) and Keggin type HmPWnV12-nO40 impregnated poly (o-
chloroaniline)  nanocomposites  (PCA-HPWV) were  synthesized  by  in  situ  chemical  and
electrochemical  polymersiation  techniques.  The  formation  of  polymer  nanocomposites  was
confirmed by UV-Visible spectrometer, FT-IR, p-XRD, TG–DTA, SEM with EDAX, AFM and EPR
spectral characterization. The prominent peak obtained around 750 nm in the UV-Vis absorption
spectrophotometer ensures the presence of HPA bound into the PCA polymeric backbone, which is
further confirmed from the perfect mounds and troughs seen in the AFM images. The multiline (7
lines) X-band EPR spectral lines observed for the PCA-HPWV nanocomposites as against broad
line Q-band spectrum with g value as 2.00 for the crystalline HPA confirms the variable redox
nature  of  switching  HPA entrapped  into  the  polymeric  backbone.  The  various  results  will  be
discussed in detail with suitable mechanism.

Keywords: Conducting Polymer; Nanocomposites; Heteropolyacids

Fig.1.Cyclic Voltagram of 
PCA
(scan rate-100mV-25 
cycles)

Fig.2. PCA-HPWV 
(scan rate-100mV-25 
cycles)

Fig.3. AFM images of 
PCA-HPWV 
Nanocomposite
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ABSTRACT:  The  synthesis  and  characterization  of  a  series  of  novel  hybrid  HPMo7V5O40
(HPMoV)  impregnated  polyaniline  nanocomposite  is  reported.  The  structure  and  texture  of
(HPMoV) supported on polyaniline (PANI-HPMoV) were done by UV-Vis., FT-IR, powder-XRD,
SEM-EDAX,  TG-DTA  and  EPR  Spectroscopy.  These  studies  showed  that  the  insertion  of
heteropolyanions (HPA) into the polymer ions leads to gradual degradation of the PANI Crystalline
structure.  FTIR studies confirmed that the HPMoV is impregnated into polymer matrix without
affecting the backbone chain. SEM Images portrays that the agglomeration of aggregated HPMoV
in  PANI-HPMoV as  nanocomposites.  A relatively  uniform  distribution  of  active  phase  in  the
support  –pores was studied by EDAX Analysis.  Thermal  stability  of  PANI supported and pure
HPMoV samples were studied by TG and DTA Analysis. EPR studies shows the structure and site
symmetry of paramagnetic centres in PANI-HPMoV. The electrochemical polymerisation of PANI
and  PANI-HPMoV  nanocomposites  were  studied  by  cyclic  voltammetry  technique  in  which
nanocomposites exhibit higher current than virgin conducting polymer matrix. The current voltage
profile leads to potential electrochemical energy storage applications. The various results will be
discussed in detail with suitable mechanisms.

Keywords: Conducting polymer; Polyaniline; Heteropolyanions; Thermal stability

Fig.1.  SEM  image  of
Virgin PANI

Fig.2.  SEM  image  of
HPMoV

Fig.3. SEM image of 
PANI-HPMoV
nanocomposite
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ABSTRACT: This research investigation reveals the development of recent progress and prospects
of Magnesium Tin Oxide (MTO-MgSnO3) as Transparent Conductive Oxide (TCO) material. It is
the  best  alternate  material  among  the  existing  TCO  for  practical  use  as  thin-film  transparent
electrodes and also for the fabrication of Dye Sensitized Solar Cells (DSSC).In the present work,
Magnesium  Acetate,  and  Tin  Chloride  (II)  is  (MA:SC)  taken  in  different  ratios  (0.1M:0.1M-
S1C,0.1M:0.2M-S2C,0.1M:0.3M-S3C,0.1M:0.4M-S4C,0.1M:0.5M-S5C)  and  MTO  thin  film  is
prepared at the deposition temperature of 400º C by Nebulizer Spray Pyrolysis (NSP) technique.
The prepared  thin  films  are  then  annealed  at  very  high  temperature  of  500°C for  three  hours.
Structural analysis shows that the prepared samples exhibit a strong diffraction peak, corresponding
to the plane (422) of rhombohedral structure of magnesium tin oxide. It is noted that the thickness
varied from 210nm to 480 nm when the tin chloride concentration increases from 0.1 to 0.5M. The
maximum transmittance obtained is above80% with a wider band gap value of 3.89eV.FE-SEM
shows  improved  crystallinity,  development  of  grain  size  and  the  attainment  of  uniformity  of
distribution after annealing[1,2]. From EDAX analysis, it is noted that when the concentration of tin
as well as annealing temperature increases, the presence of unwanted elements is reduced and hence
the purity is improved. FTIR results show the presence of functional groups present in the prepared
MTO substrates. From the Hall Effect studies the resistivity value is found to be decreased and is in
the  order  of  10-3(Ω-cm).Photoanodes  and counter  electrodes  of  DSSC are  prepared  with  MTO
substrate, and the efficiency of the cells are measured[3,4] .The results show that DSSC constructed
with platinum coated on MTO (S5C) as counter electrode and TiO2 coated on MTO (S5C) as photo
anode shows a better power conversion efficiency of 3.28% than the rest of the other cells.

Keywords: MgSnO3; Transparent Conductive Oxide; Nebulizer Spray Pyrolysis; DSSCs; Efficiency
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ABSTRACT: Synthesis of nanoparticles is a promising area of research that aims to control the
size, shape, and composition of nanoparticles, since each of these factors plays critical role in
determining different applications. Nanoparticles are generally defined as particles having one or
more dimensions of sizes ranging from 1 to 100 nm. Nanoparticles can be classified into organic,
inorganic  and  carbon-based  materials.  In  comparison  with  conventional  micro-size  particles,
nanoparticles show enhanced properties, such as high reactivity, strength, surface area, sensitivity
and stability  due to  their  nano size.  Various preparation methods,  viz.  physical,  chemical  and
mechanical,  have  been  employed  to  synthesize  different  nanoparticles.  This  current  research
represents the methodology for the preparation of BiFeO3-rGo with incorporated of N-S doped
nanoparticles by eco-friendly process. In addition, the main methods of characterization BiFeO3-
rGo with  incorporated  of  N-S doped  of  nanoparticles  are  presented  according  to  the  size  and
morphology  of  the  nanoparticles  and  the  properties  of  surface  and  stability.  The  synthesized
BiFeO3-rGo with incorporated of N-S doped nanoparticles were characterized by X-ray diffraction,
Raman  spectroscopy  Fourier-transform  infrared  spectroscopy,  Scanning  Electron  Microscopy,
Transmission Electron Microscopy and Photoluminescence spectroscopy.
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ABSTRACT:  In the present work,  graphene oxide is  synthesized by the Hummers’ method by
varying the amounts of graphite powder (0.5g (S1), 0.75g (S2), 1g (S3), 1.25g (S4) and 1.5g (S5))
and TiO2-GO composites are prepared by adding 1g TiO2 with graphene oxide prepared from S2, S3
and S4. From the structural analysis, the diffraction peak observed at 2θ = ~11º along the (001)
confirms the oxidation of graphite powder. XRD analysis of the TiO2-GO confirmed the presence of
anatase TiO2 phase in the nanocomposites and it is noted that graphene oxide did not affect the
crystalline phase of TiO2. The average crystalline size of TiO2-GO was calculated to be ~19.7 nm.
The UV-Vis absorbance spectrum of TiO2-GO shows absorption peaks in the visible region. From
the Tauc plot, the band gap of TiO2-GO is found to be ~2.25eV which is significantly lower than the
band gap of TiO2 (3.2eV). From the PL analysis the broad peak around ~450nm is attributed to the
π-π* transitions of GO. EDS spectrum confirms the presence of the C, O and Ti in the prepared
samples. The dielectric permittivity and dielectric loss of the synthesized TiO2-GO samples (S2, S3
and S4) carried out as a function of frequency from 1 Hz to 1 MHz. It  is noted that dielectric
parameters  like  dielectric  constants  and  loss  factors  decrease  with  increase  in  frequency.  It  is
observed from the results that the conductivity values increase for S3>S4>S2 and this is due to the
short-range translational hopping of charge carriers between the localized states. The increase in
dielectric constant from 27 to 35.6 attributed to the decrease in particle size of nanocomposites. The
number of dipoles increases at surfaces with decrease in particle size, which contributes to the high
degree of polarization and the charges move within the grains that piled up at grain boundaries.

Keywords: Graphene Oxide; TiO2; Dielectric Studies
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ABSTRACT: Recently, Exfoliated graphitic carbon nitride (E-gCN) has drawn significant interest
in  the  field  of  energy generation  and storage.  In  this  study,  exfoliated  graphitic  carbon nitride
nanoflakes  are  synthesized  by  polycondensation  followed  by  ultrasonic  exfoliation.  The
supercapative  behaviour  of  exfoliated  graphitic  carbon  nitride  is  studied.  X-ray  diffraction
measurement and Fourier transform infrared spectroscopy results confirm the formation of thiazine
and heptazine heterocycles. Scanning electron microscopy image shows flake-like morphology. The
graphitic carbon nitride nanoflakes exhibit the specific capacitance of 168.32 F g-1 at the scan rate
of 1 mV s-1 and the capacity retention of 95.88 % is observed at 3000 cycles. The presence of
nitrogen in the two-dimensional layered structure significantly increases the conductivity and alters
the electronic structure. The nanoflake morphology increases the charge diffusion kinetics, which
improves the charge storage mechanism.
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ABSTRACT: Recent breakthroughs in lead-based perovskites have ushered in a new era of low-
cost solar technology. But the toxicity associated with lead give rise to a hazardous impact on the
environment and mankind. In this study, modelling and simulation of lead-free formamidinium tin
tri-iodide (FASnI3) perovskite-based solar cell having configuration TCO/Zn(O0.3S0.7)/FASnI3/HTL
has been carried out using Solar cell capacitance simulator (SCAPS-1D). The effect of thickness of
the electron transport layer, hole transport layer and absorber along with the influence of doping
concentration  and electron  affinity  on  the  efficiency  of  the  solar  cell  have  been  studied.  The
optimized parameters have been found to increase the overall efficiency of the solar cell to 16.84%.
In addition to this, the influence of defects, operating temperature and series/shunt resistance have
been investigated for optimized performance of the proposed PSC. Finally, the functional behaviour
and  the  performance  of  the  proposed  PSCs have  been  compared  by using other  potential  and
cheaper HTL alternatives such as Cu2O, CuI and NiO to foster further research.

Keywords: Lead-free perovskite; Hole transport layer (HTL); SCAPS-1D
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ABSTRACT:  We report  here density  functional theory calculations of structural and electronic
properties, mobility of charge carriers and dipole moments of solar cell material, methylammonium
lead halide perovskites (CH3NH3PbX3) for X= I ,Br and Cl. Calculated values of lattice parameters
and carrier mobilities increase with increase in the radii of halogen ions. Values of elastic constant
and effective masses of electron and holes show reverse trend. Due to water induced degradation of
the CH3NH3PbX3, it is generally fluorinated. Therefore we have also calculated these properties of
fluorinated  methylammonium  lead  halide  perovskite  (CF3NH3PbX3).  Calculated  data  for
CF3NH3PbX3 show that, lattice constants, energy band gap, elastic constant and effective masses of
charge  carrier  increase  compared  to  CH3NH3PbX3.  However  charge  mobility  in  CF3NH3PbX3

material decreases. Calculated data, therefore, suggest that fluorination of perovskite may result in
the lowering of efficiency of perovskite based solar cells.

Keywords: Carrier Mobility; fluorinated lead halide perovskites; perovskite solar cells
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ABSTRACT:  The entire globe has been facing energy crisis over the past few decades. A green
economy always raised the need of clean, renewable and sustainable energy sources. Generation of
hydrogen through electrocatalytic water splitting has gained huge interest as it is a cheaper and
environment friendly energy generation technique. Molybdenum disulfide (MoS2) assures to be a
compromising HER candidate due to its multi-crystal structure, bandgap, abundant active surface
sites, and high specific surface area. In this work, we report the synthesis and characterization of
MoS2 nanomaterial and its application as a catalyst for electrocatalytic hydrogen evolution.
Herein,  we  synthesized  MoS2 nanosheets  through  a  simple  hydrothermal  process  and  the
electrocatalytic performance was determined.  In order to compare the performance of the material,
catalyst grown over nickel foam was also used to carry out the electrochemical performance. The
controlled growth of the nanomaterials over the substrate helped exposing more edge sites of the
material thereby enhancing the HER performance. XRD, Raman and FT/IR studies were performed
to  determine  the  characteristics  of  the  sample.  The  morphology  of  the  material  was  analysed
through FESEM and TEM analysis. The electrocatalytic behaviour of the material was studied in
acidic medium using a three-electrode setup. 
The  selectivity  of  the  material  as  a  viable  HER  electrocatalyst  is  confirmed.  It  exhibited  a
favourable value of Tafel slope and low overpotential at a defined current density. The increased
HER performance of MoS2  directly grown over nickel foam can be attributed to the high porosity
and electrical conductivity of the substrate as well as the growth mechanism of MoS2 over nickel
foam.
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ABSTRACT:  In this work, we report a single ingredient phosphor for white-light emission. We
have synthesized pure and Dy3+ doped ZnMoO4 phosphors via a facile auto-combustion method.
The diffraction peaks of the XRD pattern confirm the triclinic phase of all synthesized phosphors.
The optical studies have been investigated via UV-Vis analysis and photoluminescence analysis.
The UV-Vis absorbance spectra confirm an explicit blue shift in bandgap with Dy3+ doping owing to
the Moss-Burstein effect. The Photoluminescence excitation spectra represent a broad excitation
band centered at 302 nm, and the emission spectra depict a broadband emission centered at 518 nm
corresponding to the ZnMoO4 host. In Dy3+ doped phosphor, the reducing emission band confirms
the energy transfer from [MoO4]2- to Dy3+ energy levels. Some intense peaks are observed at nearly
495nm, 575 nm, and 661 nm, corresponding to 4F9/2→6H15/2, 4F9/2→6H13/2, and 4F9/2→6H11/2 transitions
of Dy3+ ion under the host’s excitation at  302 nm. We observe the  4F9/2→6H13/2 transition as an
intense emission for Dy3+ doped phosphors. The chromaticity coordinate (CIE) of the Dy3+ doped
phosphor  represents  the  overall  near-white  emission,  which  suggests  that  Dy3+ doped  ZnMoO4

phosphors are potential candidates to realize white light-emitting diodes (w-LEDs).
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ABSTRACT: Designing of Non-precious electrocatalyst for the oxygen evolution reaction (OER)
is leads to development in the field of water electrolysis to reach sustainable energy demands. The
OER electrocatalysts which is having larger porous space and higher surface area for reacting active
sites to reach lesser overpotential is still a critical challenging process. Herein we prepared hybrid
composite  material  with  organic  macrocycle  Uranium  phthalocyanine  complex  with  acid
functionalized  Multi  walled  carbon  nanotube  (MWCNT) for  the  electrochemical  production  of
oxygen.  The  non-  nobel  Uranium  tetra[4-(2-{(E)-[(4bromophenyl)imino]methyl}phenoxy)]
phthalocyanine  (UTBrImPc)  was  synthesized  via  two  step  process  of  imine  and  oxy-bridging
linkage.  The synthesized ligands and phthalocyanine  macrocycle  were characterized by various
spectroscopic techniques like FT-IR, NMR, Mass, UV-Visible, Powder X-Ray and TGA technique.
The UTBrImPc/ MWCNT/GCE composite electrode was fabricated by dropcasting on nickel foam
and utilized as OER electrocatalyst to reduce the overpotential in 1M KOH solution. Impressingly,
The developed hybrid composite  electrode parades  overpotential  of 368 (± 3) mV at  a  current
density of 10 mAcm-2. Also the electrode sustains long term stability during 5 and half hours by
chronoamperometric method. The achieved results recommend that the collusive mixture with acid
functionalized MWCNT influence the better electrocatalytic activity in the direction of OER.
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ABSTRACT: Higher order elastic constants are very important.  The complete sets of second-order
elastic constants of the wurtzite structure Al2O3 have been calculated using the strain energy density
derived from interactions up to three nearest neighbors of each molecule in the unit cell. The finite
strain elasticity theory has been used to get the strain energy density of  Al2O3. The strain energy
density is compared with the strain dependent lattice energy density obtained from the continuum
model approximation and the expressions for the second and third order elastic constants of Al2O3

are obtained. The second-order potential  parameter  is  deduced from the measured second-order
elastic constant of Al2O3. The calculated second-order elastic constants are in good agreement with
the experimental elastic constants of  Al2O3. There is much interest in  Al2O3-based material as an
alternative to the nitrides. Single crystals of Al2O3 can be grown readily and used as substrates for
the growth of thin film devices. Moreover, Al2O3 is one of the prototypical functional materials with
a  variety  of  applications  including  catalysts,  gas  sensors,  varistors  and  electro  optic  devices.
Nonlinear theory needed to understand properties of statically strained materials and undergo large
deformations. Nonlinearities can renormalize nature of elasticity.
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ABSTRACT: Metamaterial (MTM) absorbers enable various applications like a plasmonic sensor,
light trapping, light detector, color imaging, real invisible clock, magnetic resonance imaging, and
thermal imaging. We have proposed four nano-rings-based broadband MTM absorbers in this paper.
This  absorber  is  fabricated from three layers  that  exhibit  a  suitable  impedance near  unity with
plasmonic resonance characteristics. The silicon dioxide (SiO2) and tungsten (W) metals have been
selected for their different advantages with higher temperature stability in the optical spectrum. The
physical  dimensions,  as  well  as  the  design  of  the  proposed  absorber,  have  been  studied
parametrically. The designed structure exhibits a 98.19% average absorption from 400 nm to 800
nm wavelengths  and  also  exhibits  a  broadband  absorption  with  near-perfect  absorption  in  this
optical region. The proposed structure has investigated absorber performance at wide angles up to
50o for the TE and TM modes,  which is useful for solar thermo-photovoltaic (STPV) and solar
power harvesting-related device applications. Furthermore, we have also calculated the short circuit
current density (Jsc) for solar cell applications.
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ABSTRACT: Manganese doped indium sulfide (Mn- InS) was prepared using manganese chloride
MnCl2, indium chloride (InCl3) as precursors, thoiurea CS (NH)2)2  as sulfur source and oxalic acid
as reducing agent by mild hydrothermal  method . The Ultimate aim of this work is to know the
structural , morphological , optical, luminescence  and electrochemical properties of the nano Mn-
InS structures.XRD analyses reveal that Mn doping will neither change the structure of InS nor lead
to any formation of new crystalline compounds.XPS study suggests the incorporated Mn will exist
as Mn+   and Mn0  .  FE - SEM images show that the grain size increases after Mn doping. EDS
predicts the presence of Mn, In, S and O in the as- prepared sample .The photoluminescence (PL)
spectrum reveals the presence of well-defined band edge and emissions in the wavelength region
around 400–650nm.Electrochemical behavior was also examined using Cyclic Voltammetry (CV),
Electrochemical impedance spectrum (EIS) measurements. Mn-InS shows specific capacitance of
658 Fg-1 at a current density of 5 Ag-1.  A significant improvement on cycling stability is achieved.
So, the Mn- InS nanostructures should be a potential candidate for Super capacitor.

Keywords: Mn doped Indium sulfide; mild hydrothermal; Structural properties; Supercapacitor
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ABSTRACT:  In this work, a facile one – pot hydrothermal route was adopted to synthesis high
quality Zn- InS nanocrystals at constant reaction temperature 120 ˚C. The as – synthesized samples
are highly crystalline and pure which was confirmed by XRD and XPS studies. These final products
have been thoroughly characterized to confirm their compositions, sizes and structures. FE-SEM
confirmed the particle sizes below 10nm. The Photocatalytic performance  of as – synthesized Zn-
InS nanocrystals  was tested for degradation  of methylene orange  and crystal violet in the presence
of natural sun light . The photoluminescence spectroscopy shows hydroxyl radicals as active species
for the degradation of organic contaminants. The photocatalysis results suggest the high stability of
Zn doped InS without  change in  their  morphology and phase,  significantly  higher  than  earlier
reported values. 

Keywords: Zn doped InS nanocrystals; Photo degradation; Natural sun light
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ABSTRACT:  A precise and systematic  analysis  of Cs2XRhCl6:  X = N a,  K was performed to
investigate  structural  stability,  optical  and  electrical  properties  using  Density  Function  Theory
simulations. Generalized Gradient Approximation(GGA) approximations were used to optimize the
lattice constants. The stability of these double perovskites was governed by structural optimization,
tolerance  factor,  and  mechanical  stability  parameters  which  con#rm  their  stability  in  a  cubic
structure having FM-3M symmetry. Mechanical stability was obtained from elastic constants and
the  results  justi#ed  the  brittle  nature  of  these  Double  Perovskites.  The  measured  electronic
bandstructure  indicates  a  direct  bandgap along with semiconducting nature,  for  both GGA and
modified Becke Jonhson's approximations. Important optical parameters, like dielectric constant,
absorption  coefficient,  energy  loss  function,  reflectivity,  and  optical  conductivity  have  been
computed and discussed in detail. Visible and UV frequency absorption by these materials indicates
potential applications in the optoelectronics industry. For potential optoelectronic applications, the
theoretical results may help in developing these lead-free Double Perovskites.
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ABSTRACT: Copper Oxide (CuO) thin films are an excellent candidate for absorber layer in solar
cells due to their adequate band gap, minimal cost, and large abundance. In this work, CuO thin
films  were  grown  on  glass  substrates  by  spray  pyrolysis  technique.  The  effect  of  substrate
temperature and precursor concentration on the structural and optical properties of the films were
thoroughly investigated. The formation of polycrystalline tenorite phase CuO was confirmed by X-
ray diffractogram. Spectrophotometric experiments revealed that CuO films exhibit a considerable
absorption in the visible range, which gradually decreased after 800 nm. The film’s estimated band
gap was near to the solar absorption bandgap, indicating that they can be employed as absorber
layers  in  solar  cells.  The  formation  of  tenorite  phase  CuO  was  further  confirmed  by  Raman
analysis.  The optical  emission properties  of the CuO films were studied by photoluminescence
spectroscopy.

Keywords: Spray pyrolysis; Copper oxide; Solar cell
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ABSTRACT:  Double  Perovskite  reached  an  outstanding  research  interest  within  the  recent
decades. Double Perovskite material with general formula A2BB’O6, where A- rare earth or alkaline
earth cation (larger in size which coordinates with 12 oxygen anions) and B-Transition metal cation
(smaller in size which coordinates with 6 oxygen anions). Mainly the rare earth metal based double
Perovskite  material gained  an  increasing  amount  of  interest  due  to  their  various  interesting
properties  and  possible  applications.  Here,  the  double  Perovskite   Y2NiMnO6  (YNMO)
nanostructures  were synthesized using hydrothermal  method.  The overall  process  involves  four
steps – formation of homogenous solution by stirring, the homogenous solution was transferred to
autoclave  and  treated  hydrothermally,  washed  several  times  to  increase  the  purity  and  finally
calcinations  was  done.  Prepared  YNMO  double  Perovskite  was  subjected  to  XRD  and  SEM
characterisations to analyse structural and morphological properties. The Powder X-ray Diffraction
confirmed  that  monoclinic  YNMO  double  Perovskite  of  space  group  P21/n  [1,2].  Structural
parameters  were  estimated  and  analysed.  Bandgap  energy  determined  from  UV-Vis  analysis.
Dielectric properties and magnetic characteristics pertaining to energy storage was investigated.
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ABSTRACT:  Efficient energy storage properties of materials are of great interest in recent day
research due to increase in the demand of clean energy. Multiferroic materials have gained focus
due  to  their  co-existing  multiple  ferroic  properties  [1].  BiFeO3 is  an  extensively  investigated
multiferroic material due to their simultaneous coincidence of ferroelectric and anti-ferromagnetic
order parameters in perovskite structure [2] thus enable them to be viable candidates for various
energy applications. Addition of transition elements like Co and Ni at the B-site of the materials is
reported to enhance the dielectric and multiferroic properties of BiFeO3 [3]. Altering the B-site of
the material is also reported to reduce the leakage current [4], which is one of the main drawback of
a BiFeO3 system. Hence, in this present work, Pure and Co, Ni doped BiFeO3 (BiFe0.9Co0.1-xNixO3)
nanostructures  were  synthesised  via  the  solvothermal  technique  using  ethylene  glycol.  The
structural  parameters  were  analysed  using  XRD  that  confirmed  a  rhombohedrally  distorted
perovskite structure which is in accordance with the previously reported results [4]. The surface
morphologies  of  the  samples  were  investigated  by  SEM.  The  optical  properties  of  the
nanostructures were studied using UV-Vis spectra pertaining to energy application and the change
in  bandgap was  investigated.  The room temperature  dielectric  properties  of  the  pure  BFO and
transition metal doped BFO were studied. 
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ABSTRACT: We have elucidated the structural, mechanical, and electronic properties of KRu4As12

skutterudites under density functional formalism modulated in the Wien2k code. The ground state
parameters  were  determined by performing  energy vs  volume optimization  in  Ferro-  and non-
magnetic spin orderings. The optimization plots portray the ferromagnetic state as the ground state.
The  structural  stability  is  further  affirmed  by  computing  the  cohesive  energy  and  mechanical
stability of the compound. The electronic band profile is  explored through generalized gradient
approximation (GGA) and a modified version of the Becke-Johnson potential (mBJ), both of which
depict the metallic nature of the compound. The total and atom resolved density of states further
clarifies the states responsible for metallic nature.

Keywords: DFT; Structural Properties; Mechanical stability; Electronic Profile
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ABSTRACT:  Recently,  organic-inorganic  perovskite-based  solar  cells  have  become  promising
devices due to their unique proprieties in photovoltaic field. Most of the perovskite solar cell are
developed by using lead (Pb). However, the factor of toxicity and stability of the lead-based devices
is the main challenge to the progress in commercial production for that reason in our present work
we use Tin (Sn) is being used as a replacement of lead (Pb).  In this study, a numerical modeling of
perovskite solar cells with different kinds of electron transporting layer (ETL) materials on FASnI3

based perovskite solar cell design is studied and investigated to enhance the conversion efficiency
of perovskite devices. The numerical simulation was performed using 1D-Solar Cell Capacitance
Simulator (1D- SCAPS).
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ABSTRACT: Among three binary phases of copper oxide (CuO, Cu2O, Cu4O3) each with different
Cu oxidation state, the cuprous oxide (Cu2O) with band gap 2.17 eV is chosen for this study. Cu2O
is  a  p-type  semiconductor  that  is  non-toxic  and  earth  abundant  with  applications  focusing  on
photovoltaics and photocatalysis. Copper Vacancy and/or Oxygen Interstitial are known to be the
main cause for the p-type mechanism observed in Cu2O [2, 3]. Copper oxides being one of the oldest
known semiconductors that have been studied extensively.  Being a strongly correlated material,
there  are  still  many  issues  that  are  unresolved  in  cuprous  oxide.  In  this  work,  theoretical
investigations  are  carried  out  using  the  Quantum Espresso simulation  package by adapting  the
GGA-PBE  exchange-correlation  functional  and  Norm-Conserving  pseudopotential.  The  band
structure calculations show that there are hole states present above the Fermi level indicating p-type
behaviour of the material. Alongside, structural and optical properties of the defect geometry are
also discussed. The dielectric function of the material  is calculated on the basis of independent
particle approximation which is implemented in Quantum Espresso. In determining the material
properties accurately, on-site Hubbard correction term is implemented for Cu-3d and O-2p orbitals.
The obtained absorption spectrum shows probable transition above 3 eV, which is far higher than
the energy gap of Cu2O indicating the reason for low photovoltaic efficiency.
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ABSTRACT:  Nickel  hydroxide  (Ni(OH)2)  thin  films  were  synthesized  on  silver  substrate  by
chemical bath deposition technique at very low temperature of 333K. The influence of the pH was
studied by carrying out deposition in three different pH values. The deposited samples were further
annealed at  673K, for 1 hour,  to get NiO thin films.  The precursors used consist  of Nickel(II)
chloride  and  aqueous  ammonia  as  complexing  agent.  Powder  X-ray  Diffraction  (XRD)  and
Scanning  Electron  Microscopy  (SEM)  were  used  for  structural  and  morphological  studies  and
Ultraviolet-Visible (UV-Vis) spectroscopy was used for optical studies. Cyclic Voltammetry (CV)
and  Constant  Current  Charge/Discharge  (CCCD)  studies  were  done  to  investigate  the
electrochemical  performance  of  the  thin  film  electrode  material.  The  X-ray  diffraction  pattern
confirms  the  development  of  face  centered  cubic  structure  of  NiO.  The  Scanning  Electron
Microscopy results show uniform distribution of flake like porous morphology. Cyclic voltammetry
measurements confirmed the capacitive behavior of the films.
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ABSTRACT:  Electrochemical  capacitors  have  recently  attained great  demand because  of  their
unique characteristics such as energy density, high power density, extended life cycle, and low cost.
The conventional process of electrode preparation involves a binder to fix the active material and
conductive agent on a current collector by a coating method. The mechanism of energy storage is
inherently rapid because  it  involves  simple ion movement to  and fro on the  electrode  surface.
However,  the  weak  interaction  between  these  binders  and  active  materials  results  in  self-
aggregation and isolation from the current collector. As a result,  materials with large capacities
show  poor  electrochemical  performance.  Binder-free  systems  can  store  high  energy  than
conventional  systems  and  maintain  their  specific  power  for  extended  periods.  The  adhesions
between  active  materials  and  substrates  via  strong  chemical  and/or  physical  bonding  can
significantly improve the integrity of electrodes.
A facile hydrothermal method was used to fabricate thermally reduced graphene oxide (TRGO) on
Ni-Foam  without  the  involvement  of  binders  for  supercapacitor  electrodes.  The  structure,
composition  microstructure  of  the  TRGO active  material  was validated  from X-ray Diffraction
Analysis (XRD), X-ray Photoelectron Spectroscopy (XPS), Raman Spectral Analysis, and Fourier
Transform  Infrared  (FTIR)  studies.  The  electrochemical  characteristics  of  the  electrode  were
evaluated by recording the electrochemical measurements such as Cyclic Voltammetry (CV) and
Charge Discharge (CD) profile in a three electrode configuration. TRGO@Ni-Foam was used as
working electrode, Ag/AgCl as reference electrode and counter electrode was Pt-wire. TRGO@Ni-
Foam shows an appreciable amount of specific capacitance value of 536 F/g at constant charge
discharge current  density  of 1 A/g.  This is  relatively high as compared with the corresponding
electrode  with  the  binder  PVDF (Poly  Vinylidene  Fluoride).  This  supercapacitor  shows 81.2%
cyclic  stability  over  1000  cycles  at  20  A/g.  The  experimental  results  show  that  binder-free
TRGO@Ni-Foam  electrodes  exhibit  better  electrochemical  performance  and  are  suitable  for
potential electrodes in electrochemical energy storage applications.
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ABSTRACT: Development of novel cathode materials, especially layered oxides lead to revolution
in portable battery [1]. To highlight, NMC (Lithium nickel manganese cobalt oxides) based layered
oxide tremendously impact the evolution of electric vehicles [2]. However, need to address the
thermal and chemical stability of NMC based cathode grows due to the fact that NMC provides
capacity  leap  ahead  of  other  competitors  [3].  In  particular,  for  high-performance  lithium-ion
batteries, Lithium nickel manganese cobalt oxides (NMCs) shows better performance than other
composition  of  transition  metal  oxides  cathodes  [4].   Morphology,  size  and uniform elemental
distribution are important parameters affecting the structural and chemical stability [5].  Further,
factors  like  precursors,  synthesis  atmosphere,  pH,  additives,  sintering  temperature  and duration
affect critical morphological characteristics and performance. Coprecipitation method is one of the
popular method to synthesis  uniform, spherically sized particle [6]. In this  work,  following co-
precipitation method,  optimization  of  elemental  distribution  has  been done to  achieve  a  higher
capacity with structural stability. The presentation shall comprise of technique to achieve uniform
facet  and  morphology.  Further  to  improve  the  thermal,  chemical  and  cyclic  stability,  spatial
modification of element composition in a spherical NMC nanostructure has been attempted. X-ray
diffraction at  dominant  {010} plane suggest  the controlled growth of the desired plane via co-
precipitation  method.  XRD,  Raman  analysis  and  HRTEM  images  along  with  electrochemical
characterization shall be presented to substantiate the proposed work. 
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ABSTRACT: The structural, morphological and electrochemical behaviors of CuS and Mn-CuS
nanostructures by one-pot hydrothermal method were evaluated. We report on the characterization
of CuS and Mn - CuS by XRD, XPS, SEM/EDS, FESEM, TEM/SAED, BET and electrochemical
measurements. The SEM and TEM images demonstrate sheet and dendrites like nanostructures with
diameter of 10 nm. The electrochemical behavior of the as-synthesized CTAB/ CuS and CTAB/Mn
(0.15mM) doped CuS material was studied by CV and EIS studies. The observed results shows that
CTAB/Mn doped CuS electrode delivered a high specific capacitance of 1173 Fg-1 in a 2M KOH
aqueous electrolyte at 5mAcm-2. Hence this final product is a promising electrode material for super
capacitors with minimum cost.

Keywords: Mn-CuS; Dendrite; Nanosheet; Electrode material; Supercapacitor
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ABSTRACT: In Solid State Solar Cells (SSSCs), it is well known that the suitable photo absorber
and  buffer  layer  combination  promotes  the  enhanced  photo-induced  charge  separation  and
interfacial  charge  transfer,  which  resulting  in  decreased  recombination  rate.   In  this  work,  to
fabricate the device structure as shown in Fig:1, each of the layer properties were intended  to
estimate for desired qualities by experiments and theoretically. Among the various Transition Metal
Oxides  (TMO),  Cupric  Oxide  (CuO)  is  interesting  because  of  its  unique  optical,  electrical,
structural, and chemical properties.  CuO with a monoclinic structure belongs to C2/c space group
has tremendous attractive properties such as low cost, nontoxic and excellent catalyst. The tuning of
electron  and hole  doping are  possible  due  to  Cu+,  Cu2+, and  Cu3+ oxidation  states  with simple
fabrication approach. These properties make it an optimum candidate for catalysis, sensor, magnetic
storage device, and solar cell technologies, etc. In general CuO is a p-type semiconductor with an
optical band gap of 1.2–1.8 eV.. First the electronic band gap of CuO is calculated to be 1.6eV. CuO
has been used as a hole transfer layer and barrier layer for dye-sensitized solar cells, active layer in
various types of solar cells, and passive layer in solar-selective surfaces. It would make a good
selective absorbing layer because of its high solar absorbance and low thermal emittance. Therefore,
introducing earth abundant non-toxic copper oxide photo absorber, BVO buffer layer and n-Type
(TiO2)  as  a  Superstrate  configuration for  obtaining  better  efficiency  in  SSSCs  is  surmount  to
aforesaid problem. CuO thin film is coated on glass substrate and their optical properties such as
absorbance,and transmittance (Fig:2) is studied  experimentally and theoretically. TiO2/BVO/CuO
thin film optimization is in progress and their results will be presented in the conference.

Keywords: Solid State Solar Cells; Transition Metal Oxides; Spin coating; Superstrate configuration
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Fig 1: TiO2/BVO/CuO thin film as a Superstrate configuration

Fig 2: Absorbance and Transmittance of CuO thin film layer from 1-5
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ABSTRACT: In this work, Silver, Zinc, Gallium and Sulfur based AgZnGaS3 (AZGS) QDs were
synthesized with a colloidal hot injection method and loaded onto the surface of TiO2 nanofibers by
liker based assembly method to use as an efficient photoanode for QSSC. The morphological and
structural properties of the prepared samples were examined by X-ray diffraction (XRD), X-ray
photo  spectroscopy  (XPS),  High-resolution  transmission  electron  microscope  (HR-TEM)  and
energy dispersive X-ray spectroscopy (EDX) studies.  The optical  properties  were examined by
using  UV-Vis-NIR  spectrophotometry  and  photoluminescence  spectroflurometry  studies.  These
result showed that the synthesized QDs has narrow band gap (1.73eV) and high optical properties.
There is no alteration found when AZGS QDs is loaded onto TiO2 nanofibers surface. The optical
studies of AZGS / TiO2 photoanode showed an excellent photocatalytic activity.  Hence, AZGS /
TiO2 photoanode  based QDSC was  fabricated  and analyzed  by ac-impedance  and photovoltaic
performance studies. Its photoconversion efficiency was found to be 4.26 %. 

Keywords: Photoanode; photovoltaic performance; photocatalytic activity
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ABSTRACT: In  this  study,  biopolymer-based  FO  membrane  in  combination  with  easily
recoverable and reusable draw solution, used for simultaneous recovery of high-quality water and
value-added products from industrial wastewater [1]. The simultaneous wastewater dewatering led
to the highly concentrated sludge which was further used as electrode material. This study achieved
86.92 % dewatering using easily recyclable mixture of ethylenediaminetetraacetic acid disodium
(EDTA-2Na)  with  Triton  x-100  micelle  as  the  draw solution,  and a  chitosan  membrane  using
forward  osmosis.  Compatible  membrane  and  draw  solution  showed  5-6  L.m-2.h-1 flux  and
0.008±0.002 mol.m-2.h-1 reverse solute flux with >99.0 % rejection for all organic pollutants from
chosen  real-world  wastewater.  Recovered  draw solution  after  third  use  showed  >83.57  % and
>78.84 % constant flux retention for DI and tannery wastewaters as feed, respectively. Following
that,  long-term testing of simulated wastewater spiked with various foulants as feed ingredients
revealed >99.0 % rejection for organics and modern foulants, as well as long-term stability (96 h).
At the end of FO process, sludge having different organic waste concentrations was recovered.
Recovered  solid  sludge  was  carbonized  (800  °C)  and  employed  as  an  electrode  material  in
supercapacitor with specific capacitance of 165 F/g at 0.5 A/g current density [2].
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ABSTRACT:  The rod like CuS/rGo nanocomposites were synthesized by a facile hydrothermal
method.When compare to nano CuS,the combined effect of reduced graphene oxide(rGo) with  CuS
shows  improved  photocatlytic  response  for  crystal  violet  degradation  under  xenon  lamp
irradiation.The  prepared  samples  were  characterized  by  XRD,FT-Raman
study,FTIR,XPS,FESEM,UV-Vis DRS,PL,.The results illustrated that rGo had a significant impact
on the  photocatalytic  response  on  dyes.The rod  like  CuS/rGo exhibits  enhanced  photocatalytic
property  and impressive  recyclability  in  degrading crystal  violet  (CV)  when compared to  pure
CuS.The photocatalytic performance of CV reaches 88% of degradation after 120 minutes of UV
light irradiation which was double the time higher than that of CuS, indicating CuS/rGo composites
have a promising nanocatalysts in organic pollutants removal.

Keywords: CuS/rGO; Crytal violet; Hydrothermal Method
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ABSTRACT: Graphene is a highly conductive active substance commonly used in the manufacture
of  electrochemical  devices.  The  chemical  modification  of  graphene  has  always  improved  its
electrochemical properties of graphene. The chemically modified graphene can form strong bonds
with other active materials and binders, and ensure a highly compact arrangement of the electrodes.
In this study, we attempted to fabricate high-performance hybrid electrodes of ionic liquid modified
graphene and MoS2 for the supercapacitor. The structural and morphological studies of the hybrid
system were  analyzed using  XRD, Raman,  and SEM. The electrochemical  performance of  the
electrodes  was  studied  using  cyclic  voltammetry,  galvanostatic  charge-discharge  analysis,  and
electrochemical  impedance  spectroscopy.  The  structural  studies  proved  effective  ionic  liquid
modification of graphene and its strong interconnection between MoS2. The electrochemical studies
proved  that  hybrid  electrodes  having  ionic  liquid  modified  graphene  oxide  with  15wt% MoS2

showed excellent electrochemical behaviour and ideal supercapacitive nature.
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ABSTRACT:  Hydrolysis  of sodium borohydride (NaBH4)  offers  substantial  applications  in  the
production of hydrogen but requires an inexpensive catalyst. Herein, phosphorylated silica (SP-PA)
is used as catalyst for the generation of hydrogen from NaBH4 hydrolysis. The catalyst is prepared
by  sol-gel  route  synthesis  by  taking  tetraethyl  orthosilicate as  the  precursor  of  silica  whereas
phosphoric  acid was served as  the  gelation  and phosphorylating  agent.  The prepared catalyst is
characterized by FT-IR spectroscopy, XRD, SEM and EDAX. The hydrogen generation rate at SP-
PA particles  (762.4  mL min -1 g - 1)  is higher  than  that  of  silica  particles  (133  mL min -1 g -1 of
catalyst). The higher catalytic activity of SP-PA particles might be due to the acidic functionalities
that  enhances  the  hydrogen production rate.  The kinetic  parameters (activation  energy and pre-
exponential factor) are calculated from Arrhenius plot and the thermodynamic parameters (enthalpy,
entropy and free energy change) are evaluated using Erying plot. The calculated activation energy
for NaBH4 hydrolysis at SP-PA catalyst is 29.92 kJ mol -1 suggesting the high catalytic activity of
SP-PA particles.  The  obtained  entropy  of  activation  (ΔS‡  =  -97.75  JK -1)  suggested  Langmuir
Hinshelwood type associative mechanism for the hydrolysis of NaBH4 at SP-PA particles.
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ABSTRACT: In this paper, we report the synthesis of spinel CuCo2S4 nanoparticles (NPs) via a
one-step  hydrothermal  method  using  two  kinds  of  sulfur  precursor’s  thioacetamide-TAA and
thiourea-TU separately. The X-ray powder diffraction (XRD) analysis of both samples revealed a
cubic phase of spinel CuCo2S4 crystal structure with Fd3m space group. The spherical (19–20 nm)
and hexagonal (17–19 nm) shaped NPs were observed by transmission electron microscope (TEM)
images. N2 adsorption-desorption results showed the high surface area of TAACuCo2S4 (91.03 m2
g-1) than TU-CuCo2S4 (59.82 m2 g-1). XPS spectra exhibited the coexistence of Cu2þ and Cu3þ
valence states of spinel cubic CuCo2S4. Electrochemical measurements showed that the TAA based
CuCo2S4/Ni foam electrode has high specific capacity (1885 C g 1 /523 mA h g 1 at a current
density  of  2  A g-1  about  5.4  times  higher  than  thiourea  based  electrodes),  ultrahigh  capacity
retention of 98% after 6000 GCD cycles at high current density of 10 A g-1 and excellent energy
density of 41.89 provided with a power density of 318.31 W kg 1 . These results suggest that TAA
assisted electrode material is suitable for improving electrochemical performance of supercapacitor.

Keywords: CuCo2S4; Hydrothermal method; Non-capacitive type electrode; Specific capacity; Power density
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ABSTRACT: LaMnO3 perovskite oxide has attracted great attention as a potential material in solar
cells,  electrochemical  energy  storage  and  catalysis,  owing  to  its  favourable  physicochemical
properties. In this study, LaMnO3 nanopowder was prepared by sol-gel method utilizing La and Mn-
based precursors at an annealing temperature of 800 oC. The structural, microstructural, and optical
properties of the material were investigated using x-ray diffraction, Raman spectroscopy and UV-
Visible  absorption  studies.  The rhombohedral  perovskite  structure with  the R3c space  group is
confirmed from the x-ray diffraction pattern,  and the semiconducting nature of the sample was
revealed  from  the  UV-Visible  spectrum.  The  temperature-dependent  dc  electrical  conductivity
studies were carried out using the two-point probe method. The activation energy was calculated
directly from the Arrhenius plot, and a correlated barrier hopping model was used to investigate the
hopping level conduction in the sample. The electrochemical studies using the conventional three-
electrode set-up showed that the material could operate in a potential window of 1.2V in an aqueous
1M KOH electrolyte. The material exhibited a high areal capacitance of 255.8 mF cm -2 at a scan
rate of 5 mV s-1. The appreciable electrical conductivity and high areal capacitance of the LaMnO3
perovskite nanostructures hold excellent prospects for use as electrode material in supercapacitors
for wearable electronic devices.
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ABSTRACT:  The  economic  and  social  development  of  the  world  is  directly  linked  to  the
consumption of energy. The combustion of fossil fuels to produce energy is not a sustainable option
to meet the growing global energy demands because of its non-renewable nature and the release of
harmful greenhouse gases. In addition, the alarming levels of pollution and a dip in the air quality
index are grave concerns that we need to address. Using various renewable energy sources is an
essential step towards a sustainable future.
Since the energy from renewable sources such as wind, sun, and the tide are intermittent, energy
storage is equally important as its generation [1,2]. Supercapacitors (SCs) are garnering research
attention  as  high-performance energy storage  devices  that  can  meet  the  increasing  demand for
power sources in low-power electronics and portable  electronic devices.  Like any other  energy
storage  device,  the  performance  of  an  SC  depends  on  the  nature  of  electrode  material  and
electrolyte  [3,4].  In  order  to  increase  the  capacitance,  materials  with  high  surface  area  and
conductivity are preferred. Also, high energy density and inherent power density can be realised
only with a wide operating potential window. This study reports the electrochemical performance of
the electrodes prepared from V2O5 nanoparticles synthesised through a facile microwave-assisted
method. The electrodes exhibited a wide operating potential window of 1.6 V in a neutral aqueous
electrolyte. It also exhibited a high areal capacitance of 300 mF cm-2 at a scan rate of 1 mV s-1. The
temperature-dependent dc electrical conductivity study directly gives the activation energy of 0.27
eV, and the hopping level conduction in the sample was analysed using a correlated barrier hopping
model. The results favour the use of V2O5 nanoparticle based electrodes in flexible supercapacitors.

Keywords: Vanadium pentoxide; Supercapacitors; Activation Energy
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ABSTRACT: The popularization of electric vehicles (EVs) demands high power, high energy and
long  cycle  life  lithium  ion  batteries  (LIBs).  One  of  the  effective  ways  to  improve  the
electrochemical performance of LIBs is  to increase the energy density  of the cathode material.
Lithium-rich  cathode  materials,  Li1+xTM1–xO2  (TM=  transition  metal),  have  become  the  most
promising  cathode  candidate  for  next  generation  lithium ion  cells  due  to  their  high  discharge
capacity (> 250 mAh/g) and high working voltage (2-4.8 V). The reduced cost and improved safety
as compared to the conventional cathode materials are the additional benefits of Li-rich cathode
materials. Here we present the synthesis of a novel cathode material using an easy co-precipitation
method. The material has been characterized by X-ray Diffraction (XRD) analysis and Scanning
Electron  Microscopy  (SEM)  analysis.  XRD  analysis  revealed  that  the  as-synthesized  cathode
material possesses a well-defined layered structure with high crystallinity. SEM analysis shows that
the material exhibits a hierarchical porous morphology, which is helpful for the easy lithium ion
diffusion and electrolyte infiltration into the bulk phase. Cyclic voltammetry (CV) was conducted to
evaluate the redox potential of the transition metal ions during cycling and then, charge-discharge
characteristics  were  investigated  by  assembling  coin  cells  versus  lithium  anode.  The  Li-rich
material  exhibits  excellent  electrochemical  performance  with  high  specific  capacity  (initial
discharge capacity of 250.3 mAh/g), cycling stability (capacity retention of >98% at C/10 after 100
cycles) and an outstanding rate performance.

Keywords: Lithium rich cathode; Co-precipitation; Electrochemical performance
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ABSTRACT: Metal-decorated carbon substrates such as carbon nanotubes, graphene oxide (GO),
graphene and carbon nanoparticles have been of great research interest for the last decade due to
numerous  potential  applications1. In  this  work  we  have  fabricated  Graphene  oxide-silver
nanocomposite  (GO-Ag)  which  shows  unique  physiochemical  properties2.  GO  is  useful  and
promising material for graphene-based applications in electronic, optics, chemistry, energy storage,
and biology3. Metal nanoparticles especially Ag, have exhibited remarkable optical, antibacterial,
and imaging properties. Like graphene, GO has a similar hexagonal carbon structure with hydroxyl
(−OH),  alkoxy  (C–O–C),  carbonyl  (C–O),  carboxylic  acid  (−COOH),  and  other  oxygen-based
functional groups GO and silver nanoparticles (AgNPs) were synthesized by modified Hummer’s4

and  Chemical  reduction  methods  using  trisodium  citrate  respectively.  The  synthesized
nanocomposite was characterized using powder X-ray diffraction, Raman spectroscopy, UV-Visible
spectroscopy and Fourier-transform infrared spectroscopy. The surface morphology of synthesized
nanoparticles was studied using scanning electron microscopy. The chemical composition of the
nanocomposite is characterized using EDX measurement. In addition, the electrical studies were
performed by current- voltage characteristics and electrical conductivity is measured. Hence the
morphological, optical and electrical properties of nanocomposites are compared with GO.

  Fig.1: GO  Fig.2: GO-Ag 
Nanocomposite

Fig.3: Representation of GO-Ag Nanocomposite

Keywords: Graphene oxide-silver nanocomposite; modified Hummer’s method; Electrical Properties 
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ABSTRACT:  Prospective environment friendly organic photo sensitizers extracted from natural
sources and employed for proficient titanium dioxide (TiO2) photo anodes. The prominent colorants
existent are deliberated and the role of solvent are examined. As the proficiency of natural DSSC
dependent  on  expedients,  design  and assembly  processes,  attempts  were  made  to  optimize  the
organic  dye  and  anode.  Therefore,  enhancing  highest  efficiency  is  anticipated.  The  TiO2 NPs
endured  structural,  photosensitive,  spectral  and  solar  light  to  electron  converting  efficiency
evaluations. The relative DFT (Density functional theory) physical characteristics were studied. The
variance in HOMO – LUMO energy of photo sensitizer molecules was proposed. Environment
friendly, cost effective natural DSSCs were fabricated expending organic photo anodes of TiO2 NPs,
liquid iodide electrolyte and platinum coated FTO electrodes. 

Keywords: Density functional theory; Natural Dye sensitized solar cell; Organic Dyes  
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ABSTRACT: Rare earth sesquioxidesoxide nanoparticles have been used in wide range of diverse
photoluminescent applications.  In the present investigation, we report a simple and cost effective
technique  of  synthesizing  pure  and  doped  Nd2O3 nanocrystalline  powders  using  combustion
method.  Powder  X-ray  diffraction  was  used  to  study  the  structural  characterization  of  the
synthesized sample. The surface morphology of the prepared samples was examined using SEM.
The surface micrographs showed small  amount  of  agglomeration.  The optical  properties of the
sample were studied using U-V data analysis and photoluminescence studies. On doping the optical
properties of the synthesized samples were enhanced and these properties revealed that they can be
promising materials for LED applications. 

Keywords: nanomaterials; combustion; photoluminescence
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ABSTRACT:  Chalcones are structurally and biogenetically related to phenyl propenoids that are
precursors in flavonoid biosynthesis. These compounds are widely investigated for their anticancer,
anti-inflammatory,  antimicrobial,  antiprotozoal,  larvicidal,  anticonvulsant,  anti-rheumatoid  and
antioxidant activities.
Spectroscopic studies of 5-Bromo-2,4-dihydroxy-3-methoxychalcone (BDMC)were carried out by
analysing FT-IR and FT-Raman spectra. The equilibrium geometry, bonding features and harmonic
vibrational  frequencies  have been investigated with  the help  of  B3LYP/6-311++G(d,p)  method.
Assignments of the vibrational spectra have been carried out with the help of Normal Coordinate
Analysis (NCA) following the scaled quantum mechanical force field methodology (SQMFF).  In
vitro studies confirm the greater potency of BDMC towards antimicrobial activity that validates the
bid of corresponding compound as a pharmacological representative.

Keywords: Chalcones; DFT; Vibrational spectra; NCA; assay
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ABSTRACT: This study is to unveil the interaction between DNA and alkaloid functionalised gold
and  silver  nanoparticles  (AF-NPs)  using  spectroscopic  and  calorimetric  techniques.  The
nanoparticles were green synthesized using simple one-pot method. The size of synthesized metal
nanoparticles was confirmed using transmission electron microscope (TEM) and XRD. Isothermal
titration calorimerty (ITC) used to determine the binding energy, the number of binding sites and
the thermodynamic parameters. UV-Vis absorption and fluorescence quenching using EtBr and Hst
dyes established the mode of binding and binding constants of NPs. Stabilization of the DNA in the
presence  of  AF-NPs  was  obtained  from  thermal  melting  studies.  It  is  confirmed  by  the
spectrophotometric titration and calorimetric studies that, NPs can form a complex with the double–
helical DNA. The binding constant of NPs with the DNA from fluorescence study was found to be
is consistent with the value obtained from ITC experiment. The binding energies along with the
binding sites symbolize the crucial role of van der Waals forces and hydrogen bonds in the binding
of  NPs with  DNA.The colorimetric  studies  revealed  that  the  AuNPs expressed  intense  sensing
activity towards DNA than AgNPs on the basis of LOD values. The MTT assay on A549 cell and
normal human cells were carried out to confirm the cytotoxicity of the NPs. This work may be
useful to understanding the therapeutic and sensing utility of AF-NPs in biomedical applications.

Keywords: DNA interaction; Sensing Activity of Nps; Anticancer activity of NPs
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ABSTRACT:  Green  nanoparticles  have  gotten  a  lot  of  attention  because  of  their  potential
applications in tissue regeneration, bioimaging, wound healing, and cancer therapy. The physical
and  chemical  methods  to  synthesize  metal  oxide  nanoparticles  have  an  environmental  impact,
necessitating  the  development  of  an  environmentally  friendly  green  strategy  for  nanoparticle
synthesis.  In  this  study,  we used  Annona muricata plant  leaf  extract  to  synthesize  Zinc  Oxide
nanoparticles  (Am-ZnO  NPs),  which  were  evaluated  using  UV/Visible  spectroscopy,  FTIR
spectroscopy, X-Ray Diffraction, DLS, and Zeta potential. Nanoparticles had an optical absorbance
of 355 nm and a net negative surface charge of ~ - 2.59 mV.  Transmission Electron Microscope
characterizes the Shape and size of the nanoparticles. The obtained Am-ZnO NPs are biocompatible
and hemocompatible in nature. These nanoparticles caused an anti-cancer therapeutic effect in MIA
PaCa2  and  MOLT4  cancer  cells  by  inducing  oxidative  stress,  and  a  change  in  mitochondrial
membrane potential leads to programmed cell death. Further, we observed a reduction in the size of
lung cancer spheroids (act as tumor micro-environment) with doxorubicin as a positive control.

Keywords: ZnO nanoparticles; Anti-cancer; Biocompatibility
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ABSTRACT: Reinforced plastic materials are widely used in very sophisticated applications. Due
to their mechanical properties and low density, flax fibers seem to be competitive with glass fibers.
However, these fibers present  a non-uniformity in  several of their  characteristics (non-constant
diameter along the fiber, variable length, presence of defects). This leads to a dispersion of their
mechanical properties. The length of the fibers has a strong impact on the mechanical properties
and the serviceability of the composite materials. Being able to reliably and accurately assess the
distribution and dispersion of residual fiber dimensions in a sample is the key to understanding the
mechanisms of fiber degradation and failure through experimental studies, allowing the prediction
of the properties of flax fiber reinforced composites. This study focuses on the development of fully
biodegradable green composites based on poly (lactic acid) (PLA) and poly (butylene succinate)
(PBS) matrix reinforced with flax fibers. The first objective is to analyze the rupture rate of the
fibers  and  to  evaluate  the influence  of  the  processes  on  the  mechanical  properties  of  these
composites. The main task is to incorporate flax fibers of several millimeters in the polymer matrix
and to study the influence of twin- screw extrusion and single-screw extrusion which are used for
the elaboration of the mixture before the injection of the materials. However, the subsequent image
analysis is often performed automatically using the fiber length measurement system ''FASEP'' after
separating  the  fibers  from the composite  material  without  damaging them and preparing  them,
statistical analysis was performed. After image processing and analysis by mathematical methods, a
complete investigation of the fiber length distribution was performed. The second objective is to
identify the optimal manufacturing process parameters that result in satisfactory products with
acceptable mechanical properties. The study also aims to understand the effect of the introduction
of linen reinforcements from a mechanical point of view. The main results  show that a higher
concentration of shorter flax fibers was found in the twin-screw extruded composite, with over 16%
of particles smaller than 180 µm. However, the average flax fiber volume results are higher for the
composite made with single-screw extrusion. The control of fiber breakage and final morphology is
studied  by  scanning  electron  microscopy.  Following the  injection  step,  the  fiber  lengths  were
reduced from the dimensions after extrusion. Mechanical characterizations showed that the stiffness
of the resulting composites was improved after incorporation of flax from 1457MPa to 4353MPa
compared to the matrix. On the contrary, a decrease in strain rate was observed with the addition of
flax fibers from 4.4% to 1.9%.
These preliminary results show the possibility of developing new bio-composites that are
thermoplastic, recyclable, with configurable mechanical properties depending on the chosen
matrix.

Keywords: Bio-composites; Flax fibers; PLA/PBS blend; Fiber length distribution; Mechanical properties
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ABSTRACT: Pomegranate fruit peel is used as the carbon source to generate carbon dots (CDs)
for its green and potential satisfactory photoluminescent nature in addition to the waste recycling
usage of pomegranate fruit peel. An eco-friendly approach that is hydrothermal treatment is done to
pomegranate fruit peels for the synthesis of polyphenol functionalized carbon dots (PPCDs). These
are  characterized  by  using  UV-vis  spectrophotometer,  TEM,  FTIR  and  XRD.  The  synthesized
PPCDs exhibit significant antibacterial activity against the gram negative bacteria  E.coli and the
gram positive bacteria Staphylococcus aureus and also exhibit antifungal activity against  Candida
albicans,  Aspergillus  niger.  Impressively  we  found  that  antibacterial  activity  increases  as  the
concentration  of  the  CDs  increases.  Incase  of  fungi  only  at  higher  concentrations  it  showed
antifungal activity. PPCDs exhibit ROS activity by using DPPH assay in which the oxidized DPPH
is converted into reduced DPPH, and the corresponding conversion can be monitored using the
colorimetric changes between oxi-red of DPPH from purple to yellow color respectively.

Keywords: Carbon Dots; FTIR; TEM; Antimicrobial activity; Antioxidant studies; ROS activity
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ABSTRACT:  The  present  study  aims  to  provide  deeper  knowledge  of  the  structural  activity,
spectroscopic  analysis,  chemical  reactivity  and  anticancer  activity  of  3-Chloro-N-(4-hydroxy-3-
methoxy-benzyl)-2,2-diemthyl  propanamide  based  on  monomer  with  the  aid  of  theoretical
approach. The nature of the hydrogen bonds are characterized by NBO analysis.  The evaluated
HOMO and LUMO energies indicate the chemical stability of the molecules. The time dependent
density functional theory is used to find the various electronic transitions and their nature within the
molecule. The molecular orbital contributions are studied by using TDOS spectral analysis. The
molecular  electrostatic  potential  (MESP)  and  global  reactivity  descriptor  parameters  are  also
performed.  The binding affinity and hydrogen bond interaction between the selected compounds
and  the  target  protein  are  evaluated  using  molecular  docking  studies.  The  pose  with  highest
interaction energy and hydrogen bond interaction is  further analysed using molecular  dynamics
studies to understand the effect of ligands on conformational changes of protein and the stability of
protein ligand complex.

Keywords: NBO; TDOS; MESP; AUTODOCKING

180



ICMPMA 2022: Oral Presentation – SUB85
Biological potential of sequentially extracted leaf extracts of Wrightia tinctoria

(roxb.) R.br.
Soumya VS 1,2,b; K.P Laladhas1; Sreejith Parameswara Panicker2,a, Johnson Baby1

1St. Stephen’s College, Pathanapuram, Affiliated to University of Kerala, Kollam, 689695, India
2Department of Zoology, University of Kerala, Karyavattom, Thiruvananthapuram-695581, India

Email: a)p.sreejith@gmail.com, b)soumimkz@gmail.com

ABSTRACT:  Wrightia  tinctoria is  a  prominent  member  of  the  apocynaceae  family  found  in
tropical areas of India and has long been utilized for skin conditions because of its broad spectrum
of bioactivity. On the other hand, this medicinal plant's actual method of action is uncertain. The
bioactivity of the crude extract of Wrightia tinctoria was investigated in this study. Fresh Wrightia
tinctoria leaves were extracted sequentially using solvents such as petroleum ether, chloroform,
methanol, and aqueous, and preliminary phytochemical analysis, free radical scavenging activity,
antibacterial  activity,  and  the  apoptotic  and  antiproliferative  nature  of  the  extracts  were  all
examined.  Thin-layer  chromatography  of  different  extracts  was  also  performed,  and  the  study
revealed the presence of  alkaloids,  flavonoids,  fats,  fixed oil,  and betacyanin.  From the result,
chloroform extract showed potent bioactivity. So further purification of the chloroform extract of
Wrightia tinctoria was done using column chromatography. The isolated fractions underwent the
MTT assay for understanding the antiproliferative activity in A375 cell  lines. The fraction with
antiproliferative nature was selected and underwent characterization using the GC-MS. Many potent
compounds with high biological activity have been discovered, but further research is needed to
fully  understand  the  mechanism  of  action  of  these  powerful  plant  compounds  from  Wrightia
tinctoria.
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ABSTRACT: Now days engaged potent drug delivery systems (DDSs) get a great attention which
influence on managing the drug pharmacological outcome and the pharmacokinetic outline with
regards to the drug release profile, the target site, biocompatibility with minimum side effects. The
endeavor of this work is to investigate the effect of reinforcing nanofillers on drug release, and
other properties of the nanofiller-drug loaded nanofibrous systems. In this research work, cellulose
nanofibrils (CNF) has been isolated from jute fibres while nanocollagen (NCG) was extracted from
waste fish scales for the fabrication of CNF-NCG reinforced Ketorolac tromethamine (KT) drug
loaded  PVA/MC/PEG  glutaraldehyde  cross-linked  novel  electrospun  nanofibrous
bionanocomposites (BNCs). The prepared BNCs were characterized by Fourier Transform Infrared
(FTIR) Spectroscopy and Field emission scanning electron microscopy (FESEM).  In vitro drug
release profile showed that the CNF-NCG BNCs loaded nanofibrous structures displayed excellent
sustained release of KT up to ≥16 h and can function as superb transdermal patch like DDSs.

Keywords: Cellulose  nanofibrils  (CNF);  Nanocollagen  (NCG);  Bionanocomposites  (BNCs)  electrospinning;
Nanofiber; In-vitro; Drug delivery
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ABSTRACT:  Monitoring  bilirubin  levels  is  of  paramount  importance  especially  in  neonates.
Neonatal hyperbilirubinemia is a crucial challenge towards developing countries. It is important to
establish an efficient and reliable detection of bilirubin for a healthy environment. Herein, we report
a simple,  rapid and quantitative determination platform for bilirubin using polyvinylpyrrolidone
(PVP) capped ZnS quantum dots (ZPQD) as a fluorescent probe.  The ZPQD were synthesized
through a hydrothermal route by employing Zinc Acetate and PVP as the starting materials. The
crystal structure and grain size of the particle were determined using X-ray diffraction (XRD). The
average crystallite size calculated from X-ray diffraction pattern is 2.8 nm. The optical properties
were  thoroughly  investigated  using  ultraviolet-  visible  absorption  and  photoluminescence.
Absorption spectrum reveals an absorption edge wavelength at 311 nm which can be assigned to the
intrinsic absorption of n → pi* transition of the C=O bond in carbon cores. The estimated optical
band gap of ZPQD is 4.03eV which is higher than that of uncapped ZnS, which may be due to the
fact that the band gap values are found to increase with respect to their bulk counterparts, which is
due  to  reduced  particle  size  showing  quantum  confinement  effects.  The  ZPQD  exhibits  blue
photoluminescence  (with  excitation/emission  peaks  at  265/371  nm)  under  UV  light  and  the
fluorescence response of ZPQD was drastically quenched by the addition of bilirubin. Interestingly,
the  fluorescence  intensity  was  continuously  decreased,  while  the  bilirubin  concentration  was
increased from 3.0μM to 80μM. Spectral overlap between the emission spectrum of ZPQD and
absorption spectrum of bilirubin suggests the inner filter effect (IFE) contributed in the fluorescence
quenching  phenomenon  of  the  probe.  The  Stern-Volmer  plot  depicting  fluorescence  quenching
effect  on ZPQD by the  addition  of  bilirubin from 3.0μM to 80μM enhances  the possibility  of
detection.  This fast and reliable sensing method with no complexity in procedure achieve good
prospect towards negotiating the consistent health crisis. 

Keywords: ZPQD; Inner Filter Effect; Quenching
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ABSTRACT: The detrimental and adverse effects of plastic pollution on environment have become
a matter of concern now-a-days. To cater this problem, synthesis of bioplastics has emerged as an
innovative approach. In this attempt, facile one pot synthesis of environmentally benign starch-
based bioplastic materials has been reported. Herein, various starch-based plant sources such as
corn starch, agar-agar and a combination of both have been utilized which results in the formation
of corn starch bioplastic, agar-agar bioplastic and composites of corn starch and agar-agar. Different
proportions of plasticizers were used in these reactions for optimization of process. The synthesized
bioplastics were characterized using spectroscopic techniques. The research work is expected to
boost the rational design and fabrication of eco-friendly bioplastic materials for their application in
every  sphere  of  life.  The synthesized  bioplastics  are  based  on renewable  resources,  less  toxic,
energy-efficient and ecologically sound. Hence, these can prove to be a significant alternative to
conventional petroleum-based plastics.

Keywords: Environmentally benign; Starch-based bioplastic; Composites; Renewable resources; Energy-efficient
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ABSTRACT: Natural  calamities  like  earthquakes,  Tsunami  &  manmade  causes  like  tanker
collisions, pipeline leakages, oilwell blowouts & terrorist attacks may result in oil spills. Oil & gas
exploration & production activities generate a lot of oily waste water. Various physical, chemical &
biological processes are employed for containing oil spills & treating oily waste water. In most of
the methods used the oil is destroyed and cannot be recovered. Usage of synthetic dispersants can
make water resources toxic. A good sustainable solution is utilizing sorbent materials from which
the oil can be recovered & the sorbent can be reused.
Converting  agricultural  waste  into  cellulose-based  sorbents  is  a  green  environmentally  benign
approach to manage oil spills. In the last couple of years many researchers have utilized agricultural
waste  to develop bio-based sorbents,  separators & aerogels for oil  water separations.  [1,2] The
cellulose-based sorbents have good sorption capacity, are biodegradable and nontoxic as compared
to synthetic alternatives but their hydrophobicity is low. Many modifications have been done to
increase the hydrophobicity of the biopolymer [3,4]. Bio based emulsifiers have been developed [5]
Cellulose nanocrystals have been developed as adsorbents [6]. Aerogels have been prepared from
nanocellulose [7].  Composite  carbon dots have been utilised for  oil  spill  management  [8].  The
present review compiles progress made by various researchers in developing bio based sustainable
green methods for oil spill management. The Cellulose based sorbents are still being used a pilot
scale.  Concentrated  efforts  are  needed  to  scale  up  the  production  and  make  cost  effective
modifications 

Keywords: oil spill; cellulose based sorbents; Cellulose Aerogels
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ABSTRACT:  We  designed,  prepared  and  evaluated  a  new  ligands  4-Methoxy-{2-[3-(4-
chlorophenyl)-5-(4-(propane-2-yl)  phenyl)-4,  5-dihydro-1H-pyrazole-1-yl]-  1,  3-thiazole-4-
yl}phenol  (MCPDT),  2-[3-(4-chlorophenyl)-5-(4-(propane-2-yl)phenyl-4,5-dihydro-1H-pyrazol-1-
yl]-4-(4-methoxyphenyl)-1,3-thiazol  (CPMPT),  1-(2,4-Dichlorobenzyl)-3-  [2-(3-(4-chlorophenyl)-
5-(4-(propan-2-yl)phenyl-4,5-dihydro-1H-pyrazol-1-yl]-4-oxo-4,5-dihydro-1,3-thiazol-5(4H)-
ylidence]-2,3-dihydro-1H-indol-2-one  (DCPTI),  5-Bromo-1-(2,4-dichlorobenzyl)-3-  [2-(3-(4-
chlorophenyl)-5-(4-(propan-2-yl)phenyl-4,5-dihydro-1H-pyrazol-1-yl]-4-oxo-4,5-dihydro-1,3-
thiazol-5(4H)-ylidence]-2,3-dihydro-1H-indol-2-one (BDCPT)  for  anticancer  activity  against  a
panel of the human breast cancer cell. The Protein-Ligand interaction plays a significant role in
structural properties of the designed drug molecule. Molecular docking results were performed by
using the Autodock Tools version1.5.6 docking software and the binding energies were obtained as
scores. The above-mentioned compounds can be utilized to the breast cancer therapy and it leads a
way to create platforms for chemotherapy or hormonal therapy of breast cancer treatments.
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ABSTRACT: Antimicrobial resistance is a critical public health issue in the world which is now
challenging the effectiveness of drugs and successful treatment of infectious disease as well  as
poverty eradication.  Urinary tract  infection is  the most  common nosocomial  infection which is
mostly  caused  by  Escherichia  coli.  Like  other  infectious  disease,  its  management  has  become
challenging due to  antimicrobial  resistance.  To tackle this  problem researchers  develop various
suitable  alternatives  including  inorganic  nanoparticles  like  zinc  oxide  nanoparticles  (ZnONPs)
which are known for their antimicrobial activity, and use of these nanoparticles for the delivery of
antibiotics to benefit from the synergetic effect against resistant microbials. Therefore, our study
aimed to synthesize ZnONPs using water extracts of Moringa Stenopetala leaf which is an endemic
plant to Ethiopia, north Kenya and east Somali. Nanoparticles were characterized using ultraviolet-
visible spectroscopy, X-ray di raction (XRD), dynamic light scattering (DLS), scanning electronff
microscope (SEM), differential scanning calorimetry-thermogravimetric (DSC-TGA) analysis and
fourier transform infrared spectroscopy (FTIR). Then, nanoparticles were loaded with ciprofloxacin
and  characterized  to  confirm  the  effective  loading  of  ciprofloxacin.  Nanoparticles  were  also
evaluated for their drug delivery potential. The drug loading content and drug entrapment efficacy
were 49.1% and 96.5 %, respectively. The drug loaded nanoparticles were also evaluated for their
drug releasing behaviour at four different pH conditions (1.2, 6.0, 6.8 and 7.4 to simulate gastric,
E.coli infected urinary tract, intestine and blood pH values, respectively). The result revealed that
the  loaded  ciprofloxacin  were  efficiently  released  from ZnONPs  at  the  site  of  E.coli  infected
uroepithelium environment in a sustained manner but with instant release in acidic pH due to the
higher solubility of the drug and the nanoparticle in acidic pH. Finally, the antimicrobial activity of
ZnONPs and ciprofloxacin loaded NPs was evaluated and compared with ciprofloxacin alone by the
disc  di usion  method.  Accordingly,  the  drug loaded  ZnONPs showed  promising  result  againstff
ciprofloxacin resistant E.coli and significantly enhanced the antibacterial activity of ciprofloxacin
against this pathogen compared with ciprofloxacin and the unloaded NPs.

Keywords: Antimicrobial resistance; Drug delivery; Green synthesis; Moringa Stenopetala; Zinc oxide nanoparticles
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ABSTRACT:  A nanoparticle is a microscopic particle with at least one dimension less than 100
nm. Nanoparticle research is currently an area of intense scientific research, due to a wide variety of
potential applications in biomedical, optical, and electronic fields. The NiSe2 nanoparticles were
prepared  by green synthesis method using Moringa oleifera leaves. 'Green synthesis' is required to
avoid  the production  of  unwanted  or  harmful  by-products  through  the  build-up  of  reliable,
sustainable, and eco-friendly synthesis procedures.
X-ray diffraction, UV Spectroscopy were used for the characterization of the obtained sample The
XRD crests of the NiSe2 nanoparticles reveals that the relatively strong diffraction symbolizes NiSe2

nanoparticles possess good crystallinity. The result indicates the maximum absorption crest of the
nanocomposite emerges at 327 nm had a violet shift in the electromagnetic region and the bandgap
of Eg of 3.72 eV is obtained. And finally photocatalytic degradation performance examined which
indicates the superior photocatalytic degradation performance NiSe2 nanoparticles.
      
Key words:  XRD; UV; Green synthesis
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ABSTRACT: The fight against malaria remains a constant challenge as malaria parasites manage
to adapt and develop resistance mechanisms, making them less sensitive to the current antimalarial
drugs. The present research aims at development of new nanomedicine strategies to control/treat
malaria by improving the limitations associated with the currently available antimalarial drugs such
as  poor  solubility,  non-specific  targeting,  poor  drug  loading,  chemical  instability,  toxicity  and
development  of  resistance.  The  novel  nanomedicine  utilizes  lipid-drug  conjugate  of  artesunate
prepared  through  fatty  acid-ester-linkage  to  form  self-assembling  nanostructure.  This  unique
nanostructure  provides  opportunity  to  encapsulate  the  secondary  antimalarial  drug  amodoquine
within the core of nanomicelles. Firstly Artesunate Glyceryldilaurate conjugate (ART-GDL conj)
was synthesized by Steglich Esterification reaction of ART and GDL and further characterized by
the IR,  1H-NMR,  13C-NMR. Critical micellar concentration of the conjugate was found to be 30
µg/ml. Conjugate was then allow to form thin film along with the Amodiaquine, without excipients
and  further  hydrated  to  form  self-assembled  nanostructure.  The  assembled  pharmacosomes
exhibited 37.8 nm size, 0.040 Polydispersivity index and -11.9 mV zeta potential.  Transmission
electron microscopy (TEM) stuies revealed vesicular structure. The loading capacity of the ART
was calculated as 72.9% by weight  and entrapment  efficiency of  the AMD was determined as
62.7%. In vitro drug release studies showed that ART-GDL PH were stable at neutral physiological
conditions (27.8% for AMD and 42.5% for ART) but release the drug in weakly acidic environment
(80.44% for AMD and 89.85% for ART).Storage stability and hemolytic studies revealed that ART-
GDL PH were stable and safe for intravenous (i.v.) delievery. In vitro inhibition of Plasmodium 3D7
strain showed IC50 value of ART-GDL conj is 1.05nM and for ART-GDL PH is 0.22 Nm, which
were superior to free ART (IC50 5.17 nM). In vitro and in vivo studies revealed that ART-GDL PH
possesses better safety and antimalarial efficacy as compared to ARS and AMD alone. 

Keywords: RBCs; Artesunate; Glyceryldilaurate
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ABSTRACT:  Ploymer-ceramic  composites  with  nano  fillers  were  gaining  attention  in  various
fields including biomedical materials, nano sensors, and microelectronic devices etc for the past few
decades,  since  they  are  less  expensive,  light  weight,  and  having  excellent  physicochemical
properties.  We have  used  water  soluble  polyvinyl  alcohol  (PVA) which  is  a  whitish,  tasteless,
odourless, nontoxic, biocompatible, thermostable, semi crystalline linear synthetic polymer as the
matrix and nano size zinc oxide (ZnO) as the filler. The composites were prepared through solution
casting technique. The ZnO nanoparticles were synthesized via modified combustion method. The
structure  of  the  nanoparticles  were  estimated  using  powder  X-ray  analysis.  The  formation  of
nanoparticles was confirmed through transmission electron microscopic studies (TEM) and also by
measuring FWHM of the XRD peaks.  The FTIR spectrum is used to  determine the functional
groups  associated  with  the  synthesized  material.  The  antibacterial  activity  of  ZnO-PVA nano
composite film was conducted by the disk diffusion method. From the antibacterial analysis of pure
and cross-linked PVA-ZnO film, it can be seen that the zone of inhibition of the E-coli bacteria
increases with the concentration of ZnO in PVA-ZnO film. It was found that the cross linked PVA-
ZnO film with higher nano ZnO is a potential candidate for antibacterial applications.
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ABSTRACT: Oral cancer is the most common cancer in India amongst men (16.1 % of all cancers)
and is the second most common cancer in India amongst women (10.4 % of all cancers) (Globocan
2018). We worked on preparation and evaluation of Spatio-temporal liposome based mucoadhesive
system to deliver anti-cancer drug along with a tumor suppressor lipid ceramide as an adjuvant for
oral  cancer  chemotherapy.  Ceramide  being  a  key  lipid  mediator  of  cellular  processes  such  as
differentiation, proliferation, growth arrest and apoptosis. During apoptosis, it is produced within
the plasma membrane, which by its cell signaling pathways caters the need of cell death wherever
required, this generation of ceramide is hampered in case of cancerous cells due to presence of
cascade  of  enzymes  which  convert  it  to  other  anti-  apoptotic  moieties.1 So,  by  exogenous
administration, we have tried to potentiate the means to orchestrate tumour cell death through a
myriad of signal transduction pathways.2 Films were prepared using film forming polymers. For
their preparation solvent casting method was employed.3 This mucoadhesive system is planned in a
way that their proficiency is being enhanced both pharmaceutically (in terms of fabrication made up
of  two  layers:  an  outer  hydrophobic  layer  which  will  protect  the  system  from  enzymes  and
environment of mouth and an inner layer of Chitosan and HPMC with mucoadhesive properties to
stick to  the inner-mouth,  gums,  or  tongue.  This inner  layer  is  loaded with the drug containing
surface modified ceramide liposomes which would team up for opt mucus penetration, sustained
delivery respectively), and pharmacologically (via ceramide as an adjuvant to give a kick start to the
signalling pathways along with anti cancer drug Docetaxel which will synergise apoptosis via dual
mechanisms for oral cancer treatment.) to achieve localized drug delivery directly onto oral cavity
and tongue cancerous lesions, with maximum drug utilization and patient compliance. Optimization
of polymers for film forming was done by QbD  Box Behnken design. Characterization of Films
was done for Uniformity of weight, Thickness of film, Swelling index, Residence time, Folding
endurance,  Percent  Moisture  Absorption,  Surface  pH,  Drug  content  uniformity,  in  vitro  drug
release. Further work is under progress for obtaining the data of cell line studies.  These  in-vitro
findings will provide confidence in support of further development of C6ceramide as an adjunct of
docetaxel for the treatment of the metastatic oral squamous cell carcinoma.
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ABSTRACT:  Our research has addressed the hypothesis:  Roots of some plant species enhance
microbial degradation of recalcitrant, organic soil contaminants (i.e. PCBs and PAHs) by releasing
selective co-metabolites and facilitating soil aeration, both a result of fine root turn over. Results
from  our  laboratory  supporting  this  hypothesis  and  providing  a  mechanistic  understanding  of
rhizosphere degradation are: (1) purified natural plant compounds (i.e. flavonoids and coumarins)
stimulate  the  growth  and  activity  of  PCB  degrading  bacteria;(2)  plant  roots  release  phenolic
compounds  that  support  the  growth  of  PCB  degrading  bacteria,  but  all  plant  species  are  not
equivalent  in  this  regard;  (3)  flavonoid  compounds  that  support  the  growth  of  PCB-degrading
bacteria accumulate in aging/dying fine roots of some plant species (i.e. mulberry); (4) field studies
have shown a 50-90% reduction of PAHs (including slightly water soluble benzo(a)pyrene) in the
120 cm deep root zone of 10-12 yr old pomegranate trees growing in a former sludge basin. The
combined interpretation of these data is that the roots of some plant species are capable of growing
to immobile soil contaminants (PCBs and high molecular weight PAHs) where they deliver co-
metabolites (i.e. flavonoids) upon fine root death. These natural co-metabolites foster the growth
and activity of degradative microbes. The dead/decayed roots also create soil cavities that facilitate
soil aeration. Thus, in order for roots to foster the degradation of immobile soil contaminants (PCBs
and PAHs) it is not necessary for the water insoluble contaminants to move to the root, because fine
roots (<1.2 mm in diameter) grow to the contaminants, and upon root death serve as soil injectors of
bacterial co-metabolites and facilitators of soil aeration. Based on this mechanistic understanding,
the performance of rhizosphere remediation can be improved by increasing both root synthesis of
certain co-metabolites, and the rate of fine root turnover. Plant-microbe systems have the potential
of providing inexpensive, ecologically stable, log lasting bioremediation, and thereby play a major
role in remediation of recalcitrant soil contaminants.
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ABSTRACT: Zinc metal complexes have made considerable contributions to the advances in the
field  of  Corrosion.  A metal  complex  was  prepared  from zinc  acetate  dihydrate,  curcumin  and
succinic acid (Zn-CSA) by reflux method. The corrosion inhibition behaviour of zinc-curcumin-
succinic  acid  complex on mild  steel  in  1M NaOH was  evaluated  by conventional  weight  loss
method, potentiodynamic polarization and electrochemical impedance spectroscopy. The mild steel
surfaces at  various stages of electrochemical oxidation were examined by SEM and EDX. The
morphology  and  the  nature  of  the  film  adsorbed  on  the  mild  steel  surface  was  examined  by
SEM.The elemental  composition  of  the adsorbed film was identified  by EDX study.  Inhibition
efficiency increases with the concentration of the inhibitor and obtained a maximum value of 88%
at 5mg/ml.  The adsorption nature  of  the inhibitor  (Zn-CSA) over  mild steel  surface  obeys the
Langmuir’s adsorption isotherm. Stability of Zn-CSA complex in alkaline media was confirmed
from spectroscopic measurements.

Key words: Curcumin; Weight loss method; metal complex; corrosion
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ABSTRACT:  Magnesium based metal organic framework (MOF) was created by using benzene
dicarboxylic acid (BDC), MgSO4.7H2O. In addition, a flower extract of Clitoria ternatea was added
to the system. The created MOF was characterized by FTIR spectrum, SEM-EDS, XRD, DLS and
PL Spectrum. The crystalline nature of the created MOF was exposed in XRD patterns. The nano
scale nature of the MOF was established from the SEM pictures. FT-IR spectra revealed a peak at
520cm-1.  This  absorption  bands  show  the  synthesized  Mg-MOF  was  of  nano  sized.  The  zeta
potential value showed that the superficial charge of the synthesized MOF is neutral and hence
scattered  in  solution  without  showing  the  tendency  for  agglomeration.  The  photoluminescence
spectra designate the luminescent nature of the compound. This nano crystalline MOF find novel
applications as a luminescent and sensing material.
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ABSTRACT:  Microfabrication  via  Two Photon Polymerization  – Direct  Laser  Writing  (2PP –
DLW) achieved resolution  beyond the  diffraction  limit.  This  technique  received attention  from
fields  like   Tissue  engineering  (TE),  Biomedicine,  Photonics.1,2  2PP is  the  polymerization  of
monomers/ oligomers/ photoresists followed by Two Photon Absorption (TPA) of a Photoinitiator
(PI) using an intense radiation.  A femtosecond laser is  a suitable light source for 2PP to occur
because it can achieve high intensity even from moderate energy.  An inexpensive light source other
than a  femtosecond laser,  a  nanosecond (ns)  laser,  based  DLW setup has  been constructed  for
fabricating 2D structures using Poly (ethylene glycol) diacrylate (PEGDA), a hydrogel and Irgacure
- 2959 (I – 2959), a PI. I–2959 has a maximum absorption at 276 nm, making it suitable for TPA  of
532nm, the second harmonic generation of an ns Nd: YAG laser.3 PEGDA is a suitable synthetic
hydrogel for free radical photopolymerizations, which is biocompatible for TE applications and
transparent to 532 nm.4 The variation of feature size of the 2D structures with the scanning speed
and the average power is studied and a suitable 2D structure for growing cells/tissues is fabricated
with the optimal power and scanning speed.

Keywords: Two Photon Polymerization; Direct Laser Writing; PEGDA; Photoinitiator
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ABSTRACT:  Present  study demonstrates  the  antibacterial  and antifungal  activities  of  titanium
dioxide  (TiO2)  nanoparticles  synthesized  by green method using  Annona Muricata  leaf  extract.
Synthesized nanoparticles were examined by X-Ray diffraction (XRD), Fourier transform infrared
spectroscopy (FTIR),  X-ray photoelectron spectroscopy (XPS),  energy dispersive X-ray (EDX),
High resolution scanning transmission electron microscopy (HR-TEM), selected area diffraction
pattern (SAED),  UV-Visible  spectroscopy and Scanning electron microscopy (SEM).  The XRD
result  confirm anatase phase of TiO2.  The oxidation states  of elements were identified by XPS
measurements. Morphological observations are done by SEM and HR-TEM analysis.  Ti and O
elements in EDAX spectra reveal purity of TiO2 nanoparticles. The estimated optical bandgap from
UV-Visible spectra was 3.21 eV. The prepared nanoparticles have good antibacterial activity against
gram positive  (Staphylococcus  aureus)  and  gram  negative  (Pseudomonas  aeruginosa)  bacterial
strains  and the antifungal  activities  against  Candida albicans and Aspergillus  niger.  Thus green
method can be used for large scale and less toxic synthesis of TiO2 nanoparticles because of their
wide range of biological applications. 

Keywords: Green synthesis; TiO2 nanoparticles; Antibacterial activities; Antifungal study

197



ICMPMA 2022: Oral Presentation – SUB287
Experimental and theoretical investigations of an organic adduct:

Benzimidazole-isophthalic acid
Rahi R, Binimol Mary Mathew*

Department of Chemistry, Mar Ivanios College (Autonomous), Thiruvananthapuram-695015, India
*Email: binimol.mathew@mic.ac.in

ABSTRACT: Physicochemical properties are correlated with molecular arrangement which can be
attributed  to  intermolecular  interactions.  Supramolecular  frameworks utilizing these interactions
find extensive applications in energetic, magnetic, non linear optical and pharmaceutical fields. The
compound benzimidazole:isophthalic acid abbreviated as BIIP was synthesized  by the solid state
grinding of equimolar quantities of benzimidazole and isophthalic acid at room temperature. The
solubility of the adduct was determined in different organic solvents..  The melting point of the
adduct lies between 256 -260 C. The characteristics property of the adduct such as  functional group⁰
analysis, thermal stability and proton environment were analyzed  by FTIR, TGA/DTA, 1H NMR
techniques respectively. Hirshfeld surface analysis and finger print plots helped to determine the
intermolecular interactions in the adduct BIIP. The H---H contacts which constitutes 41.9% of total
hirshfeld area and it plays an significant  role in the crystal packing. Other significant contributions
arises from C---H (12.6%) and O---H (6.3%) contacts. The DFT computations was performed by
B3LYP/6-311G++(d,p) level of basis set to get optimized geometry and vibrational wave numbers
of BIIP using Gaussian 09 programme. NBO analysis  reveals the charge transfer  and electron
delocalization within the molecule. The ADMET analysis revealed the drug like property of the
compound.  The  compound  shows  pronounced  corrosion  inhibition  efficiency  as  revealed  from
corrosion inhibition studies by weight loss method. 
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ABSTRACT: Epithelial Ovarian cancer (EOC) is one of the most common causes of cancer related
demise in women of developed countries. EOC should be diagnosed early for better chances at
curing it to avoid the huge mortality rate. Canthium coromandelicum is a more or less thorny and an
evergreen shrub, it has some medicinal benefits and mostly used in India and Srilanka. Squalene
(SQ) is an isoprenoid or terpenoid compound structurally similar to beta-carotene is an intermediate
metabolite. SQ has the ability to inhibit the growth of cancer in certain types according to the peer
viewed articles. Therefore, we evaluated the cytotoxicity of Squalene on Human Ovarian Cancer
cell  line  (PA-1)  using  MTT  assay.  We  investigated  the  mechanism  of  apoptosis  using  flow
cytometric quantification of the potential mitochondrial membrane and cell cycle analysis. Results
indicated that Squalene inhibits DNA synthesis by arresting the cells at the G2 phase and showed all
features of the apoptosis. In silico study further confirmed that indeed Squalene docks to the active
site  of  the  target  proteins  with  better  binding  affinity.  It’s  concluded  that  Squalene  can  be  a
therapeutic representative for the treatment of epithelial ovarian cancer.  

Keywords: Epithelial Ovarian Cancer; Squalene; PA-1 
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ABSTRACT: Natural fibers and materials are well known for adsorption studies, whereas synthetic
fibers have not received enough attention in this field. Therefore, an attempt is made here to study
the adsorption properties of synthetic poly(methyl methacrylate) (PMMA) nanofibers and methods
for improving or modifying their adsorption properties.
PMMA nanofibers  with different  architectures  like pure,  surface roughened and coaxial  hollow
PMMA nanofibers  are  prepared  by  the  most  recent  electrospinning  technique.  Pure  PMMA
nanofibers  are  prepared  by  dissolving  PMMA in  a  binary  solvent  mixture  of  chloroform  and
acetone, followed by electrospinning. Surface-roughened PMMA nanofibers are prepared by the
selective dissolution of PEO from PEO–PMMA blended electrospun nanofibers. Coaxial hollow
PMMA nanofibers are prepared by the selective dissolution of PEO from PEO–PMMA coaxial
electrospun nanofibers. Adsorption studies are carried out for methylene blue and brilliant green
dyes. Isothermal studies of the samples are carried out by batch adsorption studies.
Studies of the adsorption of methylene blue (MB) and brilliant green (BG) dyes by the three types
of PMMA nanofiber demonstrate that all the samples show a certain amount of adsorption. The
adsorption  nature  is  possible  for  these  synthetic  nanofibers  because  of  the  advantages  of
electrospinning. Fiber samples that had adsorbed MB and BG were subjected to various adsorption
isotherms which confirmed the multilayer adsorption properties of the fiber samples by satisfying
various isotherms, mainly the Freundlich and Elovich adsorption isotherms. Kinetic studies of pure
and structurally modified PMMA nanofibers that had adsorbed MB and BG dyes proved that the
intraparticle  diffusion  model  is  applied  to  these  fiber  samples.  Here,  it  is  also  shown that  the
adsorption  properties  of  electrospun  synthetic  fibers  can  be  further  improved  by  structural
modification of the nanofibers. 
Synthetic  PMMA nanofibers  are  also  made  as  adsorbents  for  removal  of  water  pollutants  by
electrospinning. The adsorption properties to various dyes are checked with pure, surface roughened
and coaxial hollow PMMA nanofibers and found that all of them have good adsorption properties. It
is also noted that the adsorption properties of the PMMA nanofibers are much enhanced by making
structural modifications of the PMMA nanofibers.

Keywords: Adsorption; Electrospinning; PMMA; Nanofiber
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ABSTRACT:  The  use  of  vegetable  fibers,  and  in  particular  flax  fibers,  as  reinforcement  of
composite  materials,  offers  many  advantages  (biodegradability,  mechanical  properties,  low
density, ...). That is why they are largely used in the automotive sector and some semi-structural
parts.
This study deals with the manufacturing processes as well as the thermal and mechanical properties
of biocomposite made of a flax fibres and two biodegradable thermoplastic polymers: the poly-
(lactic  acid)  (PLA)  and  the  poly-(butylene  succinate)  (PBS).  Two  processes  are  retained:  the
extrusion by twin-screw extrusion and single-screw extrusion, which is used for the elaboration of
the compound and the injection-molding (of the aggregates resulting from the extrusion), used to
manufacture the specimens and the final products.
Thermal  studies  were  used  to  determine  an  optimal  manufacturing  temperature  for  the
biocomposite. Thermal results highlight that the introduction of the poly-(butylene succinate) (PBS)
in  the  poly-(lactic  acid)  (PLA)  matrix  improves  the  thermal  stability  of  PLA by  playing  an
insulating role. 
Preliminary results of the mechanical characterization of bio-polymers based on flax reinforcements
allowed to highlight the differences in stiffness, stress and elongation at  break according to the
nature of the matrix and the biocomposite (PLA, PBS, 80%PLA/20%PBS, 80%PLA/20%PBA with
20%Lin) and to compare the mechanical properties of these materials between them.
Mechanical results also show that the addition of flax fibers leads to an improvement in mechanical
properties  such  as  ultimate  strength  and  elastic  modulus.  On  the  other  hand,  it  is  observed  a
decrease of the deformation and thus of the elongation at break regarding the matrix as reference. 
The  evolution  of  the  volume-weighted  average  length  of  flax  fibers  after  compounding  and
injection was also investigated. The fiber size distribution after incorporation of flax fibers into the
matrix by twin-screw extrusion and single-screw extrusion and after injection of the materials was
analysed. It was found that the twin-screw extrusion and injection process present more effects on
the flax fibers which have undergone a decrease in their length. 

Keywords: Flax; bio-composite; extrusion; injection
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ABSTRACT: Biologically synthesized AgNPs could have many applications . Different genera of
Ficus  have been reported  to  synthesize  metal  nanoparticles. Among the species  of  genus Ficus,
Ficus hispida Linn. is a valuable plant due to its various pharmacological activities. In the Indian
traditional medicinal system, all parts of F. hispida have been reported to be bitter, coolant, acrid,
and astringent and used for the treatment of ulcers, anemia, piles, jaundice, hemorrhage, diabetes,
convulsion,  dysentery,  hepatitis,  and biliousness and anti-ulcer drug. F.  hispida have shown the
presence of alkaloids, carbohydrates, proteins and amino acids, sterols, phenols, flavonoids, gums
and  mucilage,  glycosides,  saponins,  and  terpenes.  For  the  creation  of  silver  nanoparticles,
biomolecules from diverse plant components have been used as possible agents (AgNPs). Despite a
vast spectrum of bio-molecules assisting in the process, many researchers still face a significant
barrier in synthesising stable and widely applicable AgNPs. The objective of the  present work is to
green synthesis biogenic silver nanoparticles, using fruit extract of Ficus hispida linn. and also to
evaluate  stability  and  antimicrobial  activity  of  the  synthesized  AgNPs.  Synthesis  of  silver
nanoparticles  was  done  using  aqueous  fruit  extracts  of  Ficus  hispida  Linn.  The  UV-Visible
spectrum and SEM images were used to further analyse the produced silver nanoparticles. The
antimicrobial activity of AgNPs was examined in Escherichia coli. Further studies are required to
evaluate the biomedical role of AgNPs using fruit extract of Ficus hispida Linn.
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ABSTRACT: This work focuses on an eco-friendly, facile, non-toxic and inexpensive approach for
the synthesis  of  silver-based nanoparticles  using latex extract  of Calotropis  gigantea.  The latex
extract acts as a reducing as well as stabilizing agent for the synthesis Ag-AgCl nanoparticles. UV-
visible spectroscopy revealed the formation of nanoparticles and surface plasmon resonance (SPR)
was  observed  at  approximately  430 nm.  X-ray  diffraction  analysis  confirmed the  formation  of
crystalline silver-based nanoparticles and it consisted of peaks corresponding to AgCl and Ag. High
resolution transmission electron and Field emission scanning electron microscopic techniques were
used to characterize the shape and size of these nanoparticles. The SAED pattern also confirmed the
nanocrystalline nature of the silver based nano particles. The synthesized silver-based nanoparticles
were tested as SERS substrates for the detection of important organic dyes, viz., malachite green
and  crystal  violet.  The  mechanism  of  enhancement  for  the  dye  molecules  adsorbed  on  these
nanoparticles was investigated in detail.  The in vitro cytotoxic activity of the green synthesized Ag-
AgCl nanoparticles against  human breast  cancer (MCF7) cell  lines were evaluated for different
concentrations  using  MTT  assay  method.  These   green  synthesized  silver-silver  chloride
nanoparticles showed remarkably increased inhibition on growth of MCF-7 breast cancer cell lines,
with  slight  increase  in  concentration  of  nanoparticles.  The  results  suggest  that  Ag–AgCl  NPs
possess the potential to be applied as an anti-cancer agent against breast cancer cells and also as an
efficient SERS substrates.
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ABSTRACT: Epinephrine (EP) an important catecholamine stimulates a series of actions of sym-
pathetic nervous system known as fight response. Changes in its level leads to harmful diseases like
Parkinson diseases, Alzheimer disease so, a high need of its detection to avoid this said disorders.
Recently, Natural polymers (NP) are the emerging biomaterials used as electrode material for the
fabrication of biosensors. Despite this characteristic, their deficient robustness and poor conducting
nature adds up hardship and casts down their usage. To overcome these adversities, NPs are made
composites with conducting polymers, metal oxides, etc. for narrowing the hurdle to sensor applica-
tions.  Based on this aspect, a greener synthesis strategy with cost effective composite made of
Fe2O3 nanotubes attached with aminated cassava starch by a simple chemical method is demon-
strated for the selective determination of EP in this work. The Fe3+ ions in the Fe2O3 nanotubes at-
tached with the NH2 lone pair in the aminated CS by electrostatic attraction producing good stability
and improved electron transfer for the better quantification of EP. The amination process induces
synergetic action for the effective binding of EP through interhydrogen bonding which produced
good sensing results. The electrochemical behavior of the biosensor showed a wide operational
range 100 nM - 1 mM with a detection limit of 11nM. Finally, the practical reliability of the fabri-
cated biosensor for EP detection was validated using tea, coffee, urine and serum samples.

Keywords: Cassava starch; Epinephrine; Iron Oxide; Biocomposite; Electrochemical Sensor
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ABSTRACT: PVP/Ag Nanocomposites were synthesized by in situ chemical deposition method.
The effect of silver concentration (0.1g, 0.5g, 1g and 1.5g) was investigated by X-ray diffraction
(XRD), Scanning Electron Microscopy (SEM) with Energy dispersive spectroscopy (EDX), UV-
visible (UV) and Fourier Transform Infrared (FTIR). XRD pattern confirms the face centered cubic
structure  of  the  PVP/Ag  Nanocomposites.  The  structural  morphology  and  the  elemental
composition of the samples were analysed by SEM and EDX respectively. The optical properties of
PVP/Ag Nanocomposites were characterized by UV and FTIR. The prepared Nanoparticles shows
the respectable  Antibacterial  activity  against  Gram-positive  (Staphylococcus  aureus)  and Gram-
negative (E. coli) bacteria

Keywords: In-situ method; XRD; Antibacterial activity
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ABSTRACT: Design of new drug material through modification of some well-known antibiotics to
combat pathogenic bacteria must include a complete understanding of matrix regulation, since the
human body consists of majorly three types of matrices; solid, semisolid and liquid. Herein, matrix
dependent action of ciprofloxacin based polymeric hydrogel scaffold was explored against a new
Vibrio species (V. chemaguriensis  Iso1), which is resistant to most of the common antibiotics and
possess genes that  can be linked to  pathogenicity. Ciprofloxacin was attached to the polymeric
system consisting  of  hydrophilic  polyethylene  glycol  methyl  ether  methacrylate  (PEGMA) and
zwitterionic  sulphabetaine  methacrylate  (SBMA)  with  antifouling  nature  via covalent  linkage
leading  to  effective  polymer  antibiotic  conjugates  (PACs)  with  linear  and  hyperbranched
architectures.  The  hyperbranched  PAC  was  transformed  to  polymeric  gel  exhibiting  greater
antibacterial efficacy in solid matrix than that of liquid one with complete bactericidal effect and
rod to spherical switching of bacterial cell followed by chain formation via “dual” contact active
and release mechanism through sustain removal of thiol terminated ciprofloxacin fragment along
with equilibrium swelling and deswelling process (Figure 1). Lower killing efficacy was displayed
in liquid matrix with intact cell morphology due to lack of forced contact between cell wall and gel
surface as well as entrapment of released bioactive fragment via additional thick exopolysaccharide
(EPS) layer, which throws a great challenge to modern medical sciences. 

Figure 1

Keywords: matrix regulation; polymer antibiotic conjugates (PAC); hyperbranched 
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ABSTRACT:  Cancer is a condition derived from the deregulation of several genes in different
cellular pathways, which leads to the transformation of normal cells to malignant ones. The ultimate
aim of all cancer treatment strategies is to eliminate the cancer with limited effect on normal tissue.
Nanoceria of very small dimension (≈5nm) synthesized by co-precipitation method using DNA as
capping agent has shown a promising antioxidant activity over almost all free radicals. Excessive
reactive oxygen species may play a role in the pathogenesis of many diseases, including cancer. So,
the cyto-toxic effect of synthesized nanoceria on the normal cells as well as on the colon cancer
cells is studied. The cell line was cultured in 25 cm2 tissue culture flask with DMEM. These cell
lines after culturing were kept at 37o C in a humidified 5% CO2 incubator. Two days old confluent
monolayer of cells were trypsinized and the cells were suspended in 10% growth medium, 5x103

cells/well  was seeded in 96 well  tissue culture plate and again kept in the humidified 5% CO2

incubator.  The viability  of cells  was evaluated by direct  observation of cells  by inverted phase
contrast microscope and followed by MTT assay method. A significant reduction in cell viability
was observed when nanoceria, in the concentration range of 6.25–100 μg/ml, was used on human
cancer cells for 24 hours. For normal cells the reduction is less i.e., more than 75% of the cells are
viable even if  the concentration increases to 100 μg/ml.  But for cancer cells  the percentage of
viability  decreases  from  our  findings  suggest  that  DNA  assisted  synthesized  nanoceria  has
considerable cytotoxic effect, which holds promise as an anticancer agent while protecting normal
cells.

Keywords: Nanoceria; DNA; cytotoxic effect
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ABSTRACT:  Alzheimer’s  disease  (AD) is  a  neurodegenerative disorder  and neuropathological
characterized by the aggregation of amyloid-beta (Aβ) plaques, neurofibrillary tangles, enhanced
oxidative stress and neurodegeneration.  In this study, combining gelatin, polyvinyl alcohol loaded
magnesium  hydroxide,  a  nanocomposite  scaffold  was  fabricated.  The  scaffold  structural  and
functional  properties  were  determined  by  Fourier-transformed  infrared  (FT-IR),  powder  X-ray
diffraction (XRD), Zeta potential, and scanning electron microscope with energy dispersive X-ray
(SEM-EDX). The nanocomposite biocompatibility, mechanical characteristics, oxidative stress and
anti-oxidant activities were determined to introduce the application. Since these in vivo studies were
crucial  to  understanding  the  impact  of  developed  delivery  systems  in  the  Ge/PVA/Mg(OH)2

nanocomposite  neuroprotective  effects,  we  investigate  the  protective  effect  of
intracerebroventricular  administration  on  streptozotocin-induced  memory  deficit,
neuroinflammation, and oxidative stress in Wistar rats. An adult male Wistar rats weighing 200 ± 10
g were divided into five groups (n = 6) based on control, ICV-STZ, STZ+Ge/PVA/Mg(OH)2-5, 10,
20,  40  mg/kg,  respectively.  The  mean  particle  size  and  specific  surface  area  of  the
Ge/PVA/Mg(OH)2 nanocomposite  were  sponge-like  spherical  in  shape  and  61 nm respectively,
according to SEM and XRD analyses. The zeta potential was -20.8 mV and the mean size was 165
nm. The results of this study alleviated pathological behaviors linked to memory and cognition
decreased the deposition of -amyloid peptides and neuronal fiber tangles in the brain caused by
increased  phosphor-Tau,  and  regulated  the  levels  of  anti-  and  pro-oxidative  stress  enzymes.
Additionally,  Ge/PVA/Mg(OH)2 controlled  the  expression  levels  of  AchE and  its  improvement
including  GSH,  SOD,  and  CAT  in  the  brains  of  STZ  induced  AD  rats.  The  present  study
successfully  demonstrated  the  protective  effect  of  STZ  against  AD  and  revealed  the  possible
mechanism underlying  the  ability  of  Ge/PVA/Mg(OH)2 to  modulate  oxidative  stress,  especially
neuro-inflammatory, and mediate mitochondrial apoptosis.
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ABSTRACT:  Water soluble polymer Hydroxypropyl methyl cellulose added with inorganic salt
were prepared by solution casting method. The characterization of these polymer composites are
carried  out  for  various  concentration  of  inorganic  salt  added  and  the  changes  encountered  are
reported. The Micro structural parameters of these polymer composites are evaluated using in-house
programs and the changes in conductivity are compared with the XRD results. An attempt was done
to sketch the radial  distribution  of  these polymers  using  the  pair  correlation function  which is
evaluated using the XRD data obtained.

Keywords: XRD; Micro structural parameters; polymer composites
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ABSTRACT:  In the present study, a controlled-release buccal drug delivery system for cisplatin
was designed, where cisplatin was loaded into a bioadhesive system, increasing the retention time
and release of cisplatin within the buccal cavity,  thereby prolonging the therapeutic effect.  The
mucoadhesive film formulations were designed using response surface Box Behnken randomized
quadratic  design,  with  17  experimental  runs.  The  design  was  implemented  with independent
variables  were  HPMC:Chitosan (ratio)  (A),  PVA (B)  and  PEG400  (C)  using  Design  Expert
software.  The  film  was  optimized  by  its  swelling  index  and  residence  time.  All  polynomial
coefficients created follows a quadratic polynomial  model  to explore possibilities of significant
interaction between the studied responses. Considerable effect of each independent variable with
their  respective  levels  towards  the  dependent  variable were  predicted  via  analysis  of  variance
(ANOVA).  The  generated  model  for  both  the  response  variables  obtained  a  high  statistically
significant p value (p < 0.0001). The R2 values ranging from 0.9949 to 0.9972 for all generated
models indicate an excellent fit for the polynomial equation created for the response data. A “lack of
fit” was found, to be insignificant for both models as p = 0.3163 and p = 0.3802, and assuming the
proposed model was appropriate. The proximity of magnitudes in adjusted R2 and predicted R2
(ranges 0.9883-0.9935, and 0.9549–0.9731, respectively) also confirms the excellent fit of the data
to the model generated. The summary of ANOVA results for selected Quadratic mixture model, i.e.,
statistical p-values, R2, adjusted R2, and predicted R2 for both responses (R1 and R2). Optimized
mucoadhesive film was selected using the desirability function to get the most robust formulation
with desired quality and characteristics satisfying the maximum target of all responses within the
given constraints. This study concludes that the chitosan-based buccal film (F3) could be used in
treatment of buccal cancer, although need to be proved in vivo.
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ABSTRACT:  To  effectively  combat  the  menace  of  cancer,  a  variety  of  strategies  have  been
exploited.  Among  them,  the  development  of  peptide  conjugated  drug  delivery  system(s)  is
considered as an inextricable part of this armamentarium and is continuously explored as a viable
approach to target malignant tumors.  
The study sought to develop a liposomal delivery system of doxorubicin- an investigational drug for
the  treatment  of  cancer-that  will  preferentially  accumulate  into  the  cancer  site.  The  liposomal
formulation was prepared by the film-hydration method, and the drug was encapsulated by active
loading.  The  liposomal  surface  was  coated  with  a  targeting  moiety,  CAR,  a  cyclic  peptide
(Synthesized by solid-phase peptide synthesis and characterized by HPLC and Mass spectroscopy);
the liposomes were characterized for size, polydispersibility index (PDI), zeta potential, and TEM.
The size, PDI, and Zeta potential of the liposome were 209.5-239.8 nm, 0.179-0.196, and -15.99-
17.76mV, respectively.  The optimized formulation was stable  when stored  at  4°C.  This  system
effectively targets the cancer site because of its specificity for the HSPG receptor. 
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ABSTRACT: Chlorogenic acid is a natural bio-active component presented in many sources and
exhibiting medicinal and pharmacological properties. Chlorogenic acid will interact with many bio-
macro molecules including DNA, RNA, and proteins. Biomolecular recognition of small molecules
with proteins is an active research area with due importance. In this work, we aim to study the
molecular recognition of the drug molecule,  chlorogenic acid (CA) with human serum albumin
(HSA) by different spectroscopic and computational methods including UV-visible spectroscopy,
photo  luminance  spectroscopy,  and  molecular  docking.  The  UV-Visible  spectroscopy  titration
experiments were carried out on adding equal aliquots of HSA on constant concentration of CA and
vice-versa, reveals that chlorogenic acid binds with HSA. The Photo Luminescence spectroscopic
experiments were done by adding equal aliquots of CA into HSA at excitation of 279 nm. The PL
studies shows that the intensity of HSA decreases on addition of CA confirms the proper binding.
The molecular docking studies confirmed the correct mechanism of binding of Chlorogenic acid
with HSA.
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ABSTRACT: Curcumin is a natural bioactive component of turmeric (curcuma longa), exhibits
many  medicinal  and  pharmacological  properties.  The  anticancer  and  antitumor  properties  of
Curcumin studied by different research groups all over the world. The Curcumin has antioxidant,
anti-inflammatory and many other properties. This yellow bio-active component will interact with
many biomacromolecules. The binding studies of Curcumin with DNA, RNA, HSA and BSA were
studied by different biophysical methods including UV-Visible spectroscopy, Photoluminescence
spectroscopy, Agarose Gel electrophoresis and computational modelling & simulation methods. The
bio-availability and solvation of Curcumin is a challenge in the interaction study of Curcumin with
different biomolecules. Curcumin will dissolve in various solvents including Ethanol, Methanol,
DMSO, Chloroform etc. In this work, we aim to study the binding interaction of Curcumin with
DNA by UV-Visible spectroscopy, Photoluminescence spectroscopy and Molecular modelling by
AutoDock software. A small quantity of Curcumin dissolved in DMSO and diluted with Phosphate
Buffer Solution (PBS), such that the percentage of DMSO not exceedingly more than 10% at any
time.  The UV-Visible spectroscopic titration experiments were carried out by taking 50 µM calf
thymus DNA (ctDNA) on the sample cell and recorded the spectroscopic changes from 600 to 200
nm by adding equal  aliquots  of (10 µl)  Curcumin into the ctDNA solution.  A reverse titration
experiments were done by taking constant Curcumin (50 µM) and adding equal aliquots of ctDNA
(15µl) into the Curcumin solution. The sequence specificity and mode of binding of Curcumin with
DNA explored by molecular modelling and docking studies. From all these studies, we confirm that
Curcumin binds in the minor groove of the DNA.
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ABSTRACT: Diosmin is a phytochemical commonly found in fruits and vegetables. The molecular
computational studies showed that Diosmin is  a  potent  inhibitor  of SARS-COV-2 nonstructural
proteins.  Diosmin  has  many  pharmacological  properties  including  anti-cancer,  anti-tumor,  anti-
inflammatory and anti-apoptotic activities. The binding studies of bio macro molecular targets like
proteins, Ribonucleic acids (RNA) and Deoxyribonucleic acids (DNA) with phytochemicals from
naturals occurring sources and food materials is an important area of research in drug design and
drug  development  for  various  diseases.  The  molecular  and  atomic  level  information  of  the
interaction of the drug molecule with target is needed for the better understanding of the recognition
process. The effect of temperature, and salt concentration is also important. In this work, we studied
the interaction of protein Human Serum Albumin (HSA) with Diosmin by different techniques and
methods  including  UV-visible  spectroscopy,  Photo  Luminescence  Spectroscopy  and  molecular
docking studies. The UV-Visible spectroscopic studies were carried out by taking constant drug
diosmin and varying the concentration of HSA and vice-versa. The Photo Luminescence studies
were done by taking constant concentration of HSA and adding equal aliquots of diosmin. The
excitation wavelength was set at 279 nm and slit width of 10 nm. The binding constant and nature
of binding elucidated from UV-Visible and PL spectroscopy. The experimental and computational
studies confirms that Diosmin well bind with HSA.
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ABSTRACT: Diosmin is a phytochemical commonly found in fruits and vegetables. The Diosmin
is a potent inhibitor of SARS-COV-2 nonstructural proteins. Diosmin has many pharmacological
properties including anti-cancer, anti-tumour, anti-inflammatory, and anti-apoptotic activities. The
binding  studies  of  bio  macro  molecular  targets  like  proteins,  Ribonucleic  acids(RNA)  and
Deoxyribonucleic  acids(DNA)  with  phytochemicals  from  naturals  occurring  sources  and  food
materials is an important area of research in drug design and drug development for various diseases.
The molecular and atomic level information of the interaction of the drug molecule with target is
needed  for  the  better  understanding  of  the  recognition  process.  In  this  project  we  studied  the
interaction  of  protein  Bovine  Serum Albumin(BSA)  with  Diosmin  by different  techniques  and
methods including  UV-Visible spectroscopy and Photo Luminescence Spectroscopy. The binding
constant and nature of binding elucidated from UV-Visible and PL spectroscopy.  The UV-Visible
spectroscopy titration experiments were carried out on adding equal aliquots of BSA on constant
concentration  of  Diosmin  and  vice-versa,  reveals  that  Diosmin  binds  with  BSA.  The  Photo
Luminescence spectroscopic experiments were done by adding equal aliquots of BSA into Diosmin
at excitation of 346 nm. The PL studies shows that the intensity of Diosmin increases on addition of
BSA confirms the proper binding. The molecular docking studies confirmed the correct mechanism
of binding of Diosmin with BSA.
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ABSTRACT:  Phytochemicals  are  the  compounds  produced  from  plants  with  various
pharmacological properties. Vast range of phytochemicals are continuously helping in providing
new remedies to different serious illness sans side effects. Among phytochemicals, flavonoids are
the  largest  family  of  polyphenolic  compounds  used  in  variety  of  pharmaceutical,  medicinal,
nutraceutical and cosmetic applications  [1]. Naringenin ,a flavonoid belonging to the flavanones
subclass   have  been  reported  to  have   several  promising  biological  activities  like  antioxidant,
antitumor, anti-cancer, antiviral, anti-inflammatory & estrogenic activities [2]. Naringin is found in
glycosidic form naringin in citrus fruits like grapefruit, orange, and lemons [3]. 
In the present study environmentally benign extraction methods have been developed for extraction
of naringin from the peels of grape fruit (citrus X paradisi), an agricultural waste of the fruit juice
industry to yield pure crystalline product without the need for further purification. 
Naringenin  is  obtained  by  the  hydrolysis  of   the  glycoside  naringin  [4].  The  extraction  and
hydrolysis of natural products is difficult as they contain different essential oils and heat labile
linkages.  Literature  shows  successful  hydrolysis  of  naringin  to  naringenin  by  using  biological
enzymes [4]. In this study simple acidic hydrolysis under various conditions have been carried out
to yield naringenin in relatively good yields.
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ABSTRACT: Chlorogenic acid is a natural bio-active component presented in many sources and
exhibiting medicinal and pharmacological properties. Chlorogenic acid will interact with many bio-
macro molecules including DNA, RNA, and proteins. Biomolecular recognition of small molecules
with proteins is an active research area with due importance. In this work, we aim to study the
molecular recognition of the drug molecule,  chlorogenic acid (CA) with bovine serum albumin
(BSA) by different spectroscopic and computational methods including UV-visible spectroscopy,
photo  luminance  spectroscopy,  and  molecular  docking.  The  UV-Visible  spectroscopy  titration
experiments were carried out on adding equal aliquots of BSA on constant concentration of CA and
vice-versa, reveals that chlorogenic acid binds with BSA. The Photo Luminescence spectroscopic
experiments were done by adding equal aliquots of BSA into CA at excitation of 324 nm. The PL
studies shows that the intensity of CA increases on addition of BSA confirms the proper binding.
The molecular docking studies confirmed the correct mechanism of binding of Chlorogenic acid
with BSA.
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ABSTRACT: The synthesis of nanoparticles (NPs) using plant extracts as adjuvants  have been
attaining great importance due to its nontoxicity and the nano size, shape and other characteristic
properties. 
The research attempts to synthesize calcium  nanoparticle from different marine sources, one from
shankha and the other from the outer covering of marine organism  Cyprea Montea Linn(Money
Cowry).The temperature attained during each step of  the Calcination l method was noted and the
nanoparticles produced by calcination process were  characterized by thermogravimetric analysis
(TGA/DTA),  X-ray  diffraction  (XRD),  scanning  electron  microscopy-energy  dispersive  X-ray
spectroscopy (SEM-EDAX), transmission electron microscopy (TEM) BET Analysis and Fourier
transform infrared (FTIR) spectroscopy. 
TGA/DTA analysis has confirmed that the synthesized NPs of CaO were stable at a temperature of
736 to 742.The maximum mean  temperature attained for Shankha nanoparticle during preparation
were  311.67 ±2.887for first heating  32±50  after  second heating for 1.15hrs.Similarly for Cyprea
Montea Linn the mean temperature attained:359.83±15.88 and 364±5.23  and 91±3.88 after I hr
heating.The XRD Analysis showed the crystalline character of both nanoparticles and SEM -EDAX
showed the surface Morphology and elements present. TEM Analysis and BET analysis showed the
nano nature and IR Spectroscopy showed the absence of organic materials.From the comparative
analysis it was showed that the nanoparticle prepared from the outer covering of  cyprea montea
Linn has shown more smooth surfaced, Crystalline Nano sized CaO particles than that prepared
from Shankha.
This may be attributed to the herbal extract used during the preparation and the high temperature
attained during the procedure
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ABSTRACT: Diabetes (Diabetes mellitus) is a common disease affected by a majority of people all
over  the world.  The sugar  level  in  blood increases  for  a  prolonged time and it  is  a  metabolic
disorder.  It occurs either when the pancreases do not produce enough insulin or when the body
cannot effectively use the insulin it produces. We are now looking to treat Type 2 diabetes with
natural medicine in addition to their conventional medicine. S-methyl cysteine Sulphoxide (SMCS)
amino  acid  from  onion,  Allicin  from  garlic  and  cinnamaldehyde  from  cinnamon  are  good
antidiabetic agents. The mother nature is a source of many herbals and drugs. In India ayurveda
were popular since ancient periods for a variety of diseases. Now adays computational modelling
and calculations are very effective to design new drugs against various diseases. In this work we
explored the antidiabetic drug properties of some natural drugs by molecular modelling and docking
studies.
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ABSTRACT: Lupus, technically known as systemic lupus erythematosus (SLE), is an autoimmune
disease in which the body's immune system mistakenly attacks healthy tissue in many parts of the
body.  The  mechanism involves  an  immune  response  by  autoantibodies  against  a  person's  own
tissues. Computational molecular modelling is an important tool for detailing the mechanisms of
molecular recognition between proteins and inhibitors which can be key to the understanding and
development of new pharmaceuticals for the treatment of a number of diseases. In this work, we
studied the molecular recognition of potential natural drug molecules like curcumin from turmeric,
6-gingerol from ginger and Epigallocatechin Gallate (EGCG) from green tea (catechin) with SLE
target molecule by the method of computational molecular modelling using AutoDock software.
The studies reveals that many natural bioactive components may act as a drug molecule against
Lupus.
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ABSTRACT:  Nowadays,  environmentally  friendly,  economical  and  efficient  production  of
nanoparticles is increasingly important.  The most appropriate nanoparticle synthesis  that can be
used in this process is green synthesis performed with biological materials (bacteria, fungi or plant).
Metallic nanoparticles can be used in many applications and several studies have been conducted to
use these particles as antioxidant, antimicrobial, dye removal and anticancer agents. In the present
study, green synthesis of copper nanoparticles (CuO NPs) using Bergenia ciliata  rhizome extract.
CuO  NPs  were  characterized  using  UV-visible  spectroscopy,  fourier  transforms  infrared
spectroscopy (FTIR), X-ray diffraction (XRD), dynamic light scattering (DLS), scanning electron
microscopy (SEM) and energy-dispersive X-ray analysis (EDX). The formation of CuO Nps was
observed by from light brown to brick red (brownish), and then confirmed by UV-visible analysis,
which showed a peak at 260 nm. FTIR analysis was conducted to identify the functional groups
present in NPs. Several peaks were observed in the range 400–4000 cm⁻1. The presence of CuO
NPs band at 618 cm−1 is assigned to the vibrations of Cu-O. XRD analysis revealed the monoclinic
phase of synthesized CuO NPs with an average particle size of 20 nm. Spherical shaped nanoscale
CuO  particles  were  observed  by  SEM  and  EDX  confirming  the  Cu  and  O  presence  in  the
synthesized  NPs.  Under  sunlight,  the  CuO  NPs  reported  extraordinary  photocatalytic  activity
against Methylene Blue and Methyl Red degradation with efficiencies of 92–85%. CuO NPs have
excellent potential application for the photocatalytic degradation of organic pollutants. This study
offers new insights to remove harmful dyes from industrial-based waters and contributing indirectly
to environmental cleanup process.
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ABSTRACT:  The  present  work  describes  the  in-situ fabrication  of  elemental  Nano  Sulfur–
Hydroxyapatite  into  Moringa  oleifera seed  protein  as  ternary  bionanocomposite  (MOSHAP)
towards biomedical applications. Defatted seeds of Moringa oleifera were used as capping as well
as  stabilizing  agent.  The  synthesized  MOSHAP was  characterized  using  FT-IR,  powder  X-ray
diffraction (p-XRD), and scanning electron microscopy (SEM) coupled with energy dispersive X-
ray spectroscopy (EDS). The vibrational frequencies obtained from FT-IR studies clearly depicted
the interaction of HAP with MO protein also the interaction with Sulfur NPs. The powder XRD
results  corroborated  the  orthorhombic  cystalline  pattern  of  elemental  sulfur  nanoparticles.  The
morphological profiles acquired from SEM analysis portray the crown pattern of sulfur NPs. The
antimicrobial efficacy of MOSHAP was evaluated against both Gram positive and Gram negative
bacterial pathogens. The anti fungal activity of MOSHAP also explored against various pathogens.
The antioxidant  ability  of MOSHAP and its  components were evaluated by DPPH free radical
scavenging assay. The cytotoxicity of the synthesized samples is determined by MTT assay. These
invitro  biological  screening  directs  the  MOSHAP  in  various  biomedical  applications  viz.,
orthopaedic, orthodontic and chemotherapeutic applications.The various results will be discussed in
detail with suitable mechanisms.

Keywords: Nano hydroxyapatite; bionanocomposite; protein assisted HAP; elemental sulfur

Figure 1. Powder XRD profile of MOSHAP and its Components
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ABSTRACT: Dielectric  parameters  are  the  temperature  dependent  parameters.  The  dielectric
constant (ε'p), dielectric loss (ε"p), relaxation time (τp), and conductivity (σp), of some samples in
pulverized form has been studied at different temperature i.e. 20oC, 30oC, 40oC and 50oC.  It is
assumed that the finest crushed particles of smallest seed size (i.e. 70 micron) under a pressure,
behaves  as  a  solid  bulk.  Moisture content  was measured  by Thermo-  gravimetric  method.  The
experimental values have been verified by using co-relation formulae of Landan-Lifshitz-Looyenga
and Bottcher.  The results show that, there was a systematic increase in dielectric constant (ε') and
loss factor (ε") with increasing values of relative packing fraction (δr) and decrease in dielectric
constant and loss factor with increasing temperature. The experimental values are very close to the
values calculated from the Landau et al. and Bottacher formulae and there is fair agreement between
experimental and calculated values.

Keywords: Dielectric constant; Dielectric loss; Conductivity; Relaxation time; Moisture content
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ABSTRACT:  Plastic films have long been used for packing applications. However, the serious
issues it poses to the environment, has motivated the development of calcium alginate films as a
prospective material for packaging application. The films were prepared by crosslinking sodium
alginate  with  calcium  chloride,  whereby  the  effect  of  variation  in  the  concentration  of  the
crosslinker and the crosslinking time was studied. A number of parameters like thickness, density,
moisture content, water uptake degree, swelling ratio, solubilized matter in water, tensile strength,
elongation %, transmittance and biodegradability were studied to find the sample best suited for
packaging application. It was found that the samples prepared with low concentration of CaCl2(3%),
while cross linking it for 30 min. resulted in a uniform sample with reduced moisture and water
uptake,  and  high  tensile  strength.  Further  the  samples  could  degrade  at  a  much  faster  rate  as
compared to polythene and even paper when tested under similar conditions.
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ABSTRACT: In this study, a natural iron-ore was collected from an iron-ore deposit situated in the
north–west of Tunisia and dried then crushed to minimize particle size. X-ray diffraction, Fourier
transform infrared spectroscopy, nitrogen adsorption–desorption isotherms, transmission electron
microscopy, and energy-dispersive X-ray microanalysis were used to study  the physicochemical
properties of the material  and  UV-vis spectroscopy was used to investigate its optical properties.
Results  show  that  this  natural  material  can  be  good  candidate  to  adsorb  pollutants  due  to  its
developed surface area, its low cost, and its abundance. Eventually, preliminary adsorption study of
Auramine O, as a model of anionic dye, onto this natural adsorbent has shown that natural iron
oxide  is  an  effective  adsorbent  with  an  adsorption  rate  of  99%.  Adsorption  process  followed
Langmuir type and pseudo-second-order kinetic, suggest monolayer adsorption and physisorption
process.

Keywords: Tunisian iron-ore; Adsorption; Auramine O dye; Modeling
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ABSTRACT:  Climate  change  has  been  driven  by  global  warming,  human  activity,  and  other
unavoidable variables, resulting in the appearance of several abiotic stresses. Abiotic stressors are a
constant  hazard to  plants as a result  of these changes.  Salt  stress is  a major abiotic stress that
threatens agricultural lands and crop production throughout the globe, as well as the global food
security system, by lowering yield. As a result, the most critical difficulty in achieving food security
and the  "zero  hunger"  ambition  of  sustainable  goals  is  soil  salinity.  Plants  produce  ROS as  a
consequence of salt  (Na+ toxicity).  ROS are naturally  occurring highly reactive substances  that
target  plant  organelles,  metabolites,  and molecules  by disrupting numerous metabolic  processes
until cell death occurs. Plants have developed defensive systems for the generation of antioxidants
to detoxify ROS and protect the plant from oxidative harm to some degree.
In the past few years, nanobiotechnology has acquired a lot of traction in the area of plant sciences.
The nanoparticles are the most recent salinity protectant to be utilised, with encouraging results.
Various  metal  oxide  nanomaterials  have  been  used  to  improve  growth,  productivity,  and  crop
protection measures. Nanoparticles (NPs) are small particles with a diameter of 0-100 nm that play
an important role in the physiochemical processes of agricultural plants, particularly when they are
exposed to salt. ZnO NPs are one of the most effective materials used in fetchers because they are
non-toxic,  photoactive,  affordable,  and  have  a  long-term look.  When  compared  to  other  metal
oxides,  ZnO has  been  shown to  be  effective  as  well  as  safe  and  secure.  Unfortunately,  these
nanoparticles have a high proclivity for agglomeration, which causes their sizes to grow, resulting in
a  reduction  in  activity.  Nanoparticles  are  functionalized  with  biomolecules  to  overcome  this
difficulty and offer diverse scaffolding for nanomaterials. As a result, suitable biomolecules will be
used  to  coat  these  particles  to  address  the  issue  of  nanoparticle  aggregation,  which  not  only
improves the stability of these small particles but also regulates their controlled release without
affecting the plants' health.

Keywords: ROS; Nanoparticles; compatible biomolecules
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ABSTRACT:  Environmental  nanotechnology  has  a  significant  impact  on  contemporary
environmental research and engineering.  As a result of nanoscale research, there is an increased
need  for  innovative  and  cost-effective  solutions  for  environmental  issues,  including  catalytic
degradation  and  pollutant  analysis.  The  use  of  nanoparticles  in  dye  wastewater  treatment  has
recently  gotten  much  media  interest-innovative  dye  adsorption  techniques  using  nanomaterials.
Advances in nanotechnology may help clean dye wastewater. Materials with a structure and size of
1-100 nm are called nanomaterials. With a vast surface area and strong reactivity, nanoparticles are
unique  in  their  characteristics.  Most  often  utilized  nanomaterials  are  carbonaceous  (activated
carbon, silica, cellulose compounds, polymers, and bi-polymers) and sands. Nanomaterials for dye
wastewater  treatment  have recently gained popularity.  Adsorption,  Bio-Nanoremediation,  Nano-
Remediation, and other innovative treatment technologies for wastewater and dye degradation have
been  reviewed  in  this  study.  Recent  advances  in  using  nanomaterials  for  dye  adsorption  from
wastewater  are  reviewed  here.  On  discusses  each  nanomaterial's  specific  adsorption  processes,
enhancements, and toxicity.

Keywords: Bionanotechnology; Remediation; Dye effluents; Adsorption
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ABSTRACT:  In  this  work,  Titanium  di-oxide  thin  layer  was  deposited  by  ultrasonic  spray
pyrolysis process on a microscopy glass substrate, heated at 400°C using a 0.1M of titanium tetra -
isopropoxide (TTIP) as the precursor concentration-ray diffraction, Ultraviolet Visible spectrum and
Scanning electron microscopy were used to characterize elaborated TiO2 film. X-ray diffraction
analysis show that Titanium di-oxide film has an anatase phase with a preferred growth orientation
along the [101] direction.  From the Optical spectra show that the film has highly transmittance in
the visible  region,  with  average transmission.approx.77%.  Scanning electron  microscopy image
show that the film has uniform and dense surface the photocatalytic activity measured in simulated
UV solar light shows that the performance of degradation of Methyl Orange was 44% with kinetic
constant 0, 0040 min-1.

Keywords: thin films; Titanium di-oxide; Ultrasonic spray; photocatalyst; UV-Visible spectroscopy
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ABSTRACT: Graphene has emerged as one of the most promising nanomaterials, due to its unique
mix of amazing qualities,  it  is  not  only the thinnest  but  also one of the strongest  materials;  it
conducts heat better than any other materials; it is an outstanding conductor of electricity; and it is
optically clear but so dense that it is impermeable to gases. Graphene oxide-based nanomaterials,
such as graphene oxide (GO) and reduced graphene oxide (rGO), have gained increasing interest in
the many fields over the last  decade, owing to its amazing mechanical,  electrical,  thermal,  and
barrier  capabilities.  GO and  rGO have  opened  up new possibilities  for  gas  barrier,  membrane
separation, and stimuli-response features due to their facile top-down manufacturing. We examine
the most prevalent synthesis procedures for producing these graphene derivatives, describe how
synthesis influences important material properties, and highlight several examples with unique and
outstanding capabilities in this paper.
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ABSTRACT:  Present work reports  about the dielectric  relaxation and thermodynamic study of
aqueous lens proteins (crystallin) in goat eye lens in the frequency range of 10 MHz to 20 GHz
using TDR and in the temperature region 298.15 K to 278.15 K. We analyse the three dispersion
regions,  commonly  found in  protein  solutions,  usually  termed β-,  γ  -  and δ-relaxation.  The β-
relaxation, occurring in the frequency range between 70-100 MHz and the γ- relaxation between 15-
18 GHz can be attributed to the rotation of the polar protein molecules in their aqueous medium and
bulk or free water (the reorientational motion of the free water) molecules respectively. The nature
of δ- relaxation, which often is ascribed to the motion of bound water molecules, is not yet fully
understood. Here, we provide data on the temperature dependence of dielectric and thermodynamic
parameters  of  all  the  three  detected  processes  β-,  γ-  and  δ-relaxation.  We  found  significant
temperature  dependent  of  dielectric  and  thermodynamic  parameters  of  the  aqueous  proteins,
indicating  conformational changes.
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ABSTRACT: The present study is aimed to carry out with the main objective of evolving a simple
method for the synthesis of ZnO nanoparticles using Averrhoa carambola fruit aqueous extract. A.
carambola fruits were collected and cut into small species and aqueous extract was prepared by
steam distillation.  30 ml  of  extract  was taken with  0.2mm of  zinc acetate   in  a  stainless  steel
autoclave and kept in a furnace at 250oC for 6hrs, pH of the solution was maintained about 9.The as
prepared ZnO particles were characterised by FT- IR, UV-DRS and FESEM.  The antibacterial
potential  was  tested  using  two  gram positive  and four  gram negative  bacteria,  Staphylococcus
aureus, Salmonella paratyphi A, Escherichia coli, Klebsiella pneumonia, Pseudomonas aeruginosa
and Bacillus subtilis. The FTIR spectrum of Zinc oxide nanoparticles revealed the absorption peak
at  400 cm-1 to  600 cm-1 which indicates the presence of  ZnO nanoparticles by using  Averrhoa
carambola fruit extracts. The UV DRS study showed a sharp peak at 352nm confirms the formation
of ZnO nanoparticles. The microscopy analysis using the scanning electron microscopy revealed the
surface morphology of green synthesized NPs. The SEM images showed that the ZnO nanoparticles
are flower-like structures within 1-2 µm.  The assay for anti-bacterial activity revealed that among,
6 bacterial species,  Staphylococcus aureus, Salmonella paratyphi  A, Escherichia coli, Klebsiella
pneumonia,  Pseudomonas  aeruginosa  and Bacillus  subtilis inhibit  the  bacterial  strains  with
inhibition zones of 14.6±0.5, 5±1, 2.6±0.5, 5±1 and 2.6±0.5 in 25 µg/ml respectively.  It showed
concentration dependent activity. 
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ABSTRACT: SARS-CoV-2 (severe acute respiratory syndrome coronavirus 2), a new coronavirus
strain, causes COVID-19 (Corona Virus Infected Diseases-19). There is no permanent medication
available to combat the virus so far. The binding of the RBD (receptor binding domain) of spike
protein to human angiotensin-converting enzyme 2 (hACE2) initiates viral infection in humans. In
this  computational  study,  some  milk-derived  peptides  are  screened  against  Receptor  Binding
Domain (RBD) of the spike protein of the coronavirus.  Milk is  considered as one of the most
nutrient-rich liquid foods having several antibacterial and antiviral activities. Milk derived peptides
including  Casein  and  Whey  derived  peptides  are  known  to  have  profound  anti-viral  and
immunomodulatory  activities.  After  extensive  literature  search,  some peptides  having  anti-viral
activities  against  different  viruses,  are  shortlisted  for  this  study  and  their  three-dimensional
structures are modelled for protein-peptide docking against SARS-CoV-2 spike protein RBD.  After
performing protein-peptide docking and protein-protein docking using different  servers  such as
HPEPDOCK, FIREDOCK, HADDOCK, HDOCK, it  has been observed that in presence of the
peptides, the interaction between spike RBD and hACE2 has been reasonably decreased, which
implies that milk-derived peptides can be potential peptide-inhibitors against the RBD of the virus
along with other medications.  Further studies on milk-derived peptides should be performed to
develop peptide drugs based on milk-derived peptides.

Keywords: SARS-CoV-2; Protein-Peptide Docking; Milk Peptide
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ABSTRACT: Novel environment friendly synthesis has paved a new area of research among the
scientific  community.  Green synthesis  processes help in reducing the chances  of environmental
toxification thus, making the environment living worth. Biosynthesis approach has advantages over
conventional  methods  involving  chemical  agents  linked  with  environmental  toxicity.  The  most
important issues that must be considered in green synthesis of NPs are selection of solvent medium
and selection of eco-friendly nontoxic reducing and stabilizing agents. The development of safe and
eco-friendly methods for biogenetic processing is now of great interest, due to the simplicity of the
processes  and  versatility.  It  has  received  increased  attention  due  to  growing  need  to  develop
environmentally benign technologies in material synthesis. This has motivated the researchers to
use  this  route  to  synthesize  the NPs,  allowing for  better  control  of  shape  and size for  various
applications. 

Keywords: Green synthesis; Doped nanoparticles; stabilizing agent 

233



ICMPMA 2022: Poster Presentation – SUB387
Biosynthesis and Characterization of Manganese Nanoparticle from Amphiroa

Fragilissima 
Jisha Hannie Selson, C. Joyce Priyakumari*

Department of Zoology, Madras Christian College, Chennai, India
*Email: joycepriya@mcc.edu.in 

ABSTRACT: Manganese nanoparticles (Mn NPs) are widely used for sensing contaminants, drug
delivery, storage of data, catalysis and biomedical imaging. Green synthesis of NPs is important due
to increased concern of environmental pollution and is preferred due to its eco-friendly nature. In
this study, Mn NPs was synthesized using Amphiroa fragilissima aqueous extract as reducing and
stabilizing agents. Stable Mn NPs was obtained. 

Keywords: Manganese nanoparticles; Green synthesis; Characterisation 
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                      Fig-1: UV-vis spectrum of Mn NPs recorded during the reduction
reaction from 0 to 24 hours (nm: wavelength in nanometers)

Fig-2: XRD pattern of the biosynthesised Mn NPs
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ABSTRACT: A Schiff base Zn(II) complex is synthesised from the Schiff base ligand Benzoic acid
hydrazide and 1, 3-diphenyl-1H-pyrazole-4-carboxaldehyde,  reacted together in 1:1 mole ratio to
obtain Schiff  base [(E)-N'-((1,4-diphenyl-1H-pyrazol-3-yl)methylene)benzohydrazide]  which was
successively,  permitted to react with Zn(CH3COO)2.2H2O. The Schiff base ligand and its Zn(II)
complex  prepared  were  characterized  by  elemental  analysis,  thermo  gravimetric  analysis,  UV-
Visible  spectroscopy,  FT-IR spectroscopy  and  1H NMR spectroscopy.  IR spectrum of  the  zinc
complex shows that the Schiff base is coordinated to the metal ion in monoanionic bidentate fashion
with the 1:2 metal to ligand stoichiometry. The metal complex is tested for Antioxidant potential
and the compound showed better antioxidant potential in dose dependent manner.

Keywords: Schiff base; hydrazide; Antioxidant potential
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ABSTRACT: Developing magnetic memory with electric write and magnetic read is one of the
highly  desirable  approaches  for  ultralow  power  spintronics.  In  this  context,  magnetoelectric
multiferroic  heterostructure  consisting  of  independent  ferromagnet  and  ferroelectric  have  been
explored as a promising candidate with large magnetoelectric coupling at room temperature. It is
because  the  prospect  of  controlling  magnetization  using  the  piezoelectric  strain  through
magnetoelectric coupling offers thousand fold decrease in energy consumption for the spintronics
devices.  In  the present  work,  we perform micromagnetic  simulations  to  investigate  the electric
field-induced strain mediated magnetization switching in artificial spin ice (ASI) based multiferroic
system.  Here  the  piezoelectric  strain-controlled  magnetization  switching  has  been  studied  by
applying  the  electric  field  pulse  at  different  angles  with  respect  to  the  axes  of  the  system.
Remarkably, a complete magnetization reversal occurs only if the external electric field pulse is

applied at some specific angle close to the anisotropy axis of the system (  ∼ 30◦−60◦). Our detailed
analysis  of  the  demagnetization  energy  variation  reveals  that  the  energy  barrier  becomes
antisymmetric in such cases, facilitating the complete magnetization reversal. We believe that the
present work could pave the way for future ASI-based multiferroic system for scalable magnetic
field-free low power spintronics devices.

Keywords: Multiferroic;  Magnetization switching; Artificial Spin Ice System; Micromagnetic simulations
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ABSTRACT: Multiferroic  magneto  electric  nano  composites  with  lead  free  piezoelectric  and
ferrite  phases  have  wide  range  of  potential  applications  due  to  their  tuneable  electronic  and
magnetic properties. In this study, we have synthesized Ba0.85Ca0.15Zr0.1Ti0.9O3–NiFe2O4 multiferroic
nanocomposite  by  sol  gel  method  followed  by  polyol  Method.  The  structural,  morphological,
ferromagnetic,  ferroelectric  and  magneto  electric  coupling  studies  were  done.   XRD  analysis
confirms that there is no modification on the piezoelectric-ferrite structure during the composite
synthesis.  HRTEM underlines  the composite  structure.  The  Room temperature ferroelectric  and
ferromagnetic characterization reveals the multiferroic nature of the system along with an adequate
magnetoelectric coupling of 10.52 mV/cm Oe. The magnetoelectric coupling makes this system
suitable for the application in magnetoelectric sensors.

Keywords: Multiferroics; nanocomposites; Ferromagnetic study; Ferroelectric study; Magnetoelectric coupling
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ABSTRACT:  In order to make efficient heating system based on ferro fluids,  Magnetite (Fe3O4)
nanoparticles (MNPs) doped with manganese divalent cation (Mn2+) were synthesized by a simple
co-precipitation method. The ferrite particles thus obtained were further coated with citric acid to
prevent the agglomeration. Samples were characterized for structural and magnetic properties. The
X-ray  diffraction  pattern  confirms  the  formation  of  spinel  ferrite  structure.  Crystal  size  were
determined  through  Debye-Scherrer  calculations  and  got  the  size  around  5nm.  There  is  slight
increase in particle size when coated with citric acid. The presence of citrate ions on the surface of
MNPs revealed by infrared spectroscopy (FTIR). The magnetic measurements using VSM show
superparamagnetic  nature  of  the  sample. The  superparamagnetic  nature  with  good  saturation
magnetization makes these nanoparticles suitable for the synthesis of ferrofluid. 

Keywords: Magnetite nanoparticles (MNPs); Ferrofluid; Co-precipitation; Super Para magnetism
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ABSTRACT: The mixed transition metal oxide thin films having ABO3 structure noticed numerous
applications due to their robust electrical and magnetic properties. Among them, Lanthanum cobalt
oxide considered as promising material since it exhibits excellent properties as catalyst and mixed
ionic-electronic conductors. In this manuscript, we successfully deposited the epitaxial lanthanum
cobalt  oxide  (LCO) and lanthanum nickel  oxide (LNO) thin films on single  crystal  lanthanum
aluminate (LAO) substrate. Individual and bilayer thin films are grown by pulsed laser deposition
(PLD). X-ray diffraction pattern reveals the epitaxial nature and phase purity of the deposited thin
films. Morphological images has been captured using field-emission scanning electron microscopy
(FE-SEM). The electrical and magnetic properties of individual and bilayer LCO/LNO thin films
are measured using four-probe and physical property measurement system (PPMS) respectively.
There is  a clear  ferromagnetic  transition in  LCO thin film observed at  85 K.  Surprisingly,  the
bilayer of LNO/LCO thin films exhibited enhanced magnetic properties compared with individual
LCO or LNO thin films.  The bilayer films revealed the high saturation magnetization and less
coercive filed (3.76 emu/cm3, 2215 H) respectively. These results given idea that bilayer LCO/LNO
thin films are capable to exhibit enhanced multifunctional properties.

Keywords: Pulsed laser deposition; LaNiO3/ LaCoO3 thin films; Magnetic properties; Electrical Properties
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ABSTRACT:  Manganese  ferrite  (MFe2O4)  is  a  captivating  spinel  ferrite  because  of  its  high
magnetic permeability and low resistivity when compared to other spinel ferrites.  The MnFe2O4

exhibited a mixed spinel structure, with metal cations Mn2+ and Fe3+ occupying tetrahedral (A) and
octahedral (B) sites formed by a face-centred close packing arrangement of oxygen anions where i
is the inversion parameter [1]. The structural  and optical  properties of spinel ferrites are greatly
influenced by the cation distribution. Hence, by substituting rare earth ions with desirable magnetic
moments, specific site preference, and good ionic stability, the structural and optical properties of
MFe2O4 can be altered [2].
This  work focuses on the structural and optical properties of Dy3+ substituted MnFe2O4 prepared via
ethylene glycol assisted sol-gel method. X-ray diffraction (XRD) analysis confirms  the cubic spinel
structure  of  MnFe2-xDyxO4. The  Dy3+ substitution  influenced  the  lattice  parameter,  interionic
distances, porosity  and surface area of pristine MnFe2O4. The optical properties of   MnFe2O4 are
investigated as a function of the degree of substitution of Dy3+ ions in Fe  sites. The analysis of the
absorption spectra reveals that the allowed direct transition of electrons from the valence band to
the conduction band is inherent in all samples. The optical band gap of Dy3+ substituted samples
was  found  to  be  lower  than  that  of  pristine  MnFe2O4.  The  presence  of  defect  states  with  Dy
substitution accounts for the lower band gap. The urbach energy is found to be higher with Dy
substitution, confirming the presence of defect states. This defect state has a significant impact on
the  free  charge  carrier  concentration  and  lattice  dielectric  permittivity  of  the  Dy  substituted
MnFe2O4 system and will be discussed in detail. 
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ABSTRACT: The purpose of this study is to compare the effectiveness of Quantum dot synthesis
method  using  the  formulated,  Zinc  oxide  starch  iron  nanocomposite  (ZSI)  in  the  presence  of
Sphagneticola trilobata plant leaves extract. Both Autoclave and microwave oven assisted process
was carried out to comprehend the better fluorescence emission. The  ZnO starch nanocomposite
was synthesized using ZnCl3 as a precursor with commercial starch. This nanocomposite was coated
with iron nanoparticle via sonication method, synthesized from Piper beetle leaf extract to form
ZSI.  This  nanocomposite  was  characterized  using  UV-Vis  spectrophotometer,  FTIR,  XRD.
Quantum  Dots  (QD)  for  varying  concentration  of  ZSI  nanocomposite  (20-100  µg/ml)  were
attempted.  The optical  property  (Bluish  fluorescent  glow)  was  found to  be  better  in  autoclave
assisted treatment that in microwave assisted treatment. Thus, we conclude that autoclave assisted
QD synthesis was best than microwave assisted QD synthesis for the ZSI nanocomposite.  Hence,
this nanocomposite, has a potential feature as bio imaging agent, on loading with a drug can act as a
diagnostic  agent  (Theragnostic  agent)  apart  from  acting  as  an  efficient  semiconductor  with
improved optical property.

Keywords: ZnO-Starch nanoparticle; Iron nanoparticle; Quantum dot synthesis; Microwave; Autoclave
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ABSTRACT: Spinels are the group of metal oxides with the general formula AB2O4, in which A is
a divalent cation and B is a trivalent cation [1]. Copper ferrite (CuFe2O4) is one of the important
classes  of  nanomaterial  that  are  widely  used  in  the  modern  electrical  and  bio  medical  field.
CuFe2O4 is reported to have crystallized either in a tetragonally distorted spinel structure (T-phase)
with c/a ratio greater than 1 or cubic spinel structure (C-phase) [2,3]. Usually, copper ferrites have
an inverse spinel structure at room temperature with space group fd-3m [1,4]. 
In this study we aimed the synthesise and structural characterization of nanocrystalline C–phase
CuFe2O4 mediated by α-Lactose monohydrate (C12H22O11.H2O) as a phytochemical reductant. The x-
ray diffraction analysis, Rietveld profile refinement and FTIR measurements are used to elucidate
the  crystallographic  information  such  as,  size,  strain,  density,  lattice  parameters,  inversion
parameter, cation distribution,  mechanism of formation,  the phase homogeneity and hydrophilic
behaviour of the sample. FESEM images provided an insight into the micro-structural orientations
in the formation of the sample. UV-Visible spectroscopy gives the semiconducting behaviour with a
direct band gap of 3.21 eV, which is calculated using Tauc’s plot employing the Kubelka Munk
function. Based on the value of inversion parameter, the magnetization of the sample is predicted to
be low and assumed to be superparamagnetic regime at room temperature.
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ABSTRACT:  Bismuth ferrite (BiFeO3) is known to be a room temperature multiferroic material
where it possesses ferroelectric and ferro /antiferromagnetic ordering simultaneously in the same
phase  [1]. In the present study nano crystalline bismuth ferrite (BiFeO3) thin films are fabricated
through RF magnetron sputtering. The role of RF power variation on the structural development
was studied using GIXRD. The study was also extended for the variation in annealing temperature.
From the observed features it was identified that the films fabricated with an RF power of 100 Watt
for  3hour  sputtering  duration  and  annealing  at  400oC  for  4  hours  found  to  preserve  the
rhombohedral (R3c) structure. The Raman analysis further confirms this observation. The surface
morphology  and  topography  was  analysed  using  FESEM  and  AFM  respectively.  A uniform
distribution  of  nano grains  with spherical  morphology was found from the  FESEM. The r.m.s
roughness was found to have a successive increase upon increase in RF power. The maximum
roughness (Rr.m.s) was found to be 7.32nm for 100 Watt sputtered films. Magnetic properties of film
with optimized structure was studied using vibrating sample magnetometry (VSM). The size effect
on the M-H hysteresis is evident at  5 K where the hysteresis shows a nearly superparamgnetic
nature. The ZFC and FC magnetization measurement further shows the intrinsic magnetic ordering
to be antiferromagnetic[2].  The optimized structure and antiferromagnetic ordering of the films
suggest its applicability as a multifunctional component in magnetic heterostructures such as spin
valves and spin transistors.
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ABSTRACT:  Nanotechnology deals with various structures of matter having dimensions of the
order of a billionth of a meter. While the word nanotechnology is relatively new, the existence of
functional devices and structures of nanometer dimensions is not new, and in fact such structures
have  existed  on  Earth  as  long  as  life  itself.  Biosynthesis  of  Cobalt  Oxide  nanoparticles  gains
significance in the field of Nanoscience and Nanotechnology. Cobalt Oxide nanoparticles play a
major  role  in  biomedical  field  and posess  various  other  applications,  but  a  toxic  metal.  Green
methods have the potential to reduce such toxicity. Carica papaya is a herbacious succulent plant
popularly known as papaya and belongs to the Caricaceae family. In the present work, the cobalt
oxide nanoparticles synthesized through fruit mediated synthesis using half ripe Carica papaya is
done.  The  synthesized  nanoparticles  are  characterized  using  XRD  and  FTIR.  Cobalt  Oxide
nanoparticle shows a cubic structure with lattice constants a=b=c= 8.1469Å. The particle size of
Co3O4 nanopowder  is  calculated  using   Scherer’s  formula   24 nm.  FTIR  spectrum  of  Co3O4

nanoparticles indicated Co(II)-O bond, Co(III)-O bond at wave number of 574 and 699 cm-1.
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ABSTRACT: Spinel ferrites are considered to be the best candidate for developing efficient data
storage devices due to their exceptional magnetic properties. In general, spinel ferrites (MFe2O4)
exhibit a spinel cubic structure with the space group Fd-3m [1]. M2+ and Fe3+  ions are found in
tetrahedral and octahedral sites that are surrounded by an oxygen atom. NiFe2O4 is a well-known
ferrimagnetic  material  that  exhibits  high  electrical  resistivity,  electrochemical  stability  and  low
dielectric  and eddy current  losses  [2,3].  Enhancing the electrical  properties  of  NiFe2O4 without
sacrificing  magnetic  properties  aids  in  the  development  of  efficient  data  storage  systems.  The
substitution of Zn ions with larger ionic radii in Ni sites distorted the symmetric cubic structure of
NiFe2O4 and induces a lattice strain in the material. This structural distortion and induced strain can
enhance the dielectric properties of the material. In this work, Zn substituted NiFe2O4 is synthesized
using a modified combustion method and its structural, optical and dielectric properties at room
temperature are investigated.
XRD pattern confirmed that Ni1-xZnxFe2O4 (x = 0.00, 0.25, 0.50, 0.75 and 1.00) exhibit cubic spinel
structure with space group Fd-3m. FE-SEM images show that Zn substituted NiFe2O4 samples show
a well-packed honeycomb grain arrangement. The stretching vibration of tetrahedral metal-oxygen
bonds  is  represented  by  an  absorption  band between 500-600 cm-1 in  vibrational  spectroscopy,
which  shifts  towards  the  low-frequency  region  with  Zn  substitution.  UV Visible  spectroscopy
reveals that the absorbance of nickel ferrite decreases with Zn substitution. The bandgap of NiFe2O4

decreases with Zn substitution in Ni sites. The increasing bandgap decreases the number of free
carriers  and  decreases  the  dielectric  permittivity.  Room  temperature  dielectric  measurements
confirm that with Zn substitution both dielectric permittivity and tangent loss decrease in NiFe2O4.
Plausible mechanisms responsible for the unique optical and dielectric properties of Zn substituted
NiFe2O4 will be discussed in detail.   
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ABSTRACT: The ultrasonic-assisted co-precipitation (US-RP) method has been used to synthesize
magnetic spinel ferrite nanoparticles and it has been reported to be suitable for the synthesis of a
mono  ferrite  and/or  biphasic  ferrite  magnetic  catalysts.  Meaning  that  it  has  the  potential  to
investigate  the  mechanism  of  auto-enhanced  photocatalysis  by  magnetic  field  effects  and  the
synergism effect in the catalysis activity between the hematite and spinel ferrite phase. The present
work explores the ultrasonic-assisted co-precipitation (US-RP) method for the synthesis of spinel
ferrite nanoparticles by substituting the divalent cation of Fe2+ for Zn2+, Ni2+ and Co2+ at the
conditions where Fe3O4 nanoparticles were synthesized presenting the highest catalysis activity.
The ion source used was MeCl2(Me= Zn, Ni and Co). The samples were characterized by UV–vis
spectroscopy, attenuated total reflectance Fourier transformed infrared spectroscopy (ATR FT-IR),
Raman spectroscopy, X-ray diffraction (XRD), field emission scanning electron microscopy (FE-
SEM), Vibrating sample magnetometer (VSM) and Magnetic thermogravimetric analysis (MTGA).
The US-RP method yielded a magnetic biphasic monocrystalline mixture of α-Fe2O3 + MeFe2O4
(Me= Zn2+, Ni2+ and Co2+) in the nanoscale with photocatalyst properties. The samples showed a
potential as a photocatalyst by oxidizing nitrobenzene, measured by UV-vis spectroscopy and the
only  intermediate  product  detected  by  gas  chromatography/mass  spectrum  (GC/MS)  was  4-
nitrophenol (4-NPh). The most efficient reaction was at pH 2 by the sample containing CoFe2O4.
Conclusions: The US-RP method shows a potential to synthesize nano monocrystalline biphasic
photocatalyst spinal ferrite samples, due to the use of common reactants, facile synthesis, and the
produced  nanoparticles  with  soft  ferrimagnetic  or  superparamagnetic  behaviour,  photocatalytic
oxidation capacity and ability to mineralize organic compounds.
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ABSTRACT:  Heusler  alloys  show significant  and vital  properties  mostly  for  fundamental  and
technological purposes. As these are smart materials and have numerous applications in processing
as well as their multi-dimensional applications at high temperature also. In the current investigation,
we have analyzed magneto-electronic, structural and thermodynamic properties of Co-based full
Heusler alloy using the density functional theory.  The electronic and magnetic properties of  3d
transition  metal  based  full  Heusler  compound  within  the  framework  of  Generalized  Gradient
approximation, and modified Becke Johnson simulation schemes have been precisely examined by
exchange-correlation potentials. The calculated optimized lattice constant is 5.67Å. The calculated
band  structure  and  density  of  states  demonstrates  metallic  performances  in  both  spin  up
configuration and spin down alignment. The magnetism of this material shows the ferromagnetic
configuration of spins. These properties suggest that this alloy is used for magnetic materials as well
as spintronics applications.
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ABSTRACT: In this present report, we have evaluated the electronic-structure, mechanical, and
subsequently magnetic properties of quaternary Heusler alloy CoVCrAl under the framework of
Density functional theory (DFT) implemented in Wien2k simulation code. First and foremost, the
structural optimization is carried by exploiting Brich Murnaghan equation of state which strongly
appeals ferromagnetic ground stability with prototype structure LiMgPdSn. The electronic band
profiles has been computed by the calibration of different approximation schemes like generalized
gradient  approximation  (GGA)  and  modified  version  of  Becke Johnson  potential  (‐ mBJ)  which
signatures the metallic nature of the alloy. The spin-polarised band structures and incorporation of
spin splitting exhibited in it corresponds to net magnetism of 5µB followed by the Slater Pauling‐
rule MT = ZT – 18. In addition, the positive value of cohesive energy and elastic constants supports
the stability of the present alloy. Hence, the presence of essential magnetism lends their application
possibilities in spintronics, magnonics etc.

Keywords: Quaternary Heusler Alloys; Slater Pauling rule; Electronic properties; Magnetic properties‐
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ABSTRACT: Herein, we have calculated the fundamental properties of CoHfSi and CoHfGe half-
Heusler  alloys within the simulation scheme of density functional theory (DFT) as embedded in
Wien2k. First and foremost, the structural optimization signifies that the alloy suitably crystallizes
in cubic C1b structure with Y1 as dominant ferromagnetic phase. The electronic properties has been
computed  within  the  applied  approximation  schemes  like  Generalized  Gradient  Approximation
(GGA) along with modified Becke Johnson (mBJ) potential. From the interpretation of electronic
band  structures  and  density  of  states  within  GGA and  GGA+mBJ  signifies  there  is  band  gap
revealing half metallic behaviour with spin-up as metallic and spin-dn prevails the semiconducting
behaviour.  In  addition,  the  spin-splitting  corresponding  to  their  band  structures  offer  a  net
magnetism in its lattice structure which lends their opportunities towards spintronic applications.

Keywords: Heusler Alloys; Density Functional Theory; GGA; mBJ
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ABSTRACT:  Half-metallic Halide Perovskites alloys have engrossed a research curiosity due to
their potential technological considerations and multi-functional applications. In this present work,
we have given a detailed theoretical overview on NaTiBr3 alloy to understand their overall physical
properties  by  the  implementation  of  density  functional  theory  (DFT)  approach.  The  structural
optimisation  by  exploiting  the  Birch-Murnaghan  equation  describes  the  consistency  of  lattice
constants with the other reported results. The Generalised Gradient approximation (GGA) and later
on  the  inclusion  of  Tran-Blaha  modified  Becke-Johnson  (TB-mBJ)  potential  identifies  their
electronic structures as half-metallic compounds. Within these incorporated schemes the magnetism
due to the spin-polarisation exhibited by this material has been put forwarded in this report. Also,
alloys  are  mechanically  stable  which  lends  their  possible  route  towards  industrial  and  other
technological  sources.  In  addition,  large  value  of  cohesive  energy  decides  their  strong  bond
attachment  within  their  lattice  structures.  Therefore,  the  overall  summed-up  properties  catch  a
magnificent  and  dynamic  view  to  see  these  alloys  in  spintronics  and  industrial  progressive
technologies.

Keywords: Functional magnetic material; Half-metallic alloy; Cohesive Energy; Elastic and Mechanical properties
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ABSTRACT:  Ferrites  are  usually  ferrimagnetic  ceramic  compounds  derived  from iron  oxides.
There  are  ceramic-like  materials  with  magnetic  properties,  which  are  used  in  many  types  of
electronic devices. Nickel Ferrite is a soft ferrite with low magnetostriction where as CoFe204   is a
hard  ferrite  with  high  magnetostriction.  In  the  present  work  Ni0.5 Co0.5Fe2O4 sample  has  been
prepared through sol-gel method and sintered at 1200⸰C for 4 hours. The structure of the sample has
been  found  to  be  cubic  Spinel  structure  and  the  lattice  parameters  are  evaluated.  The  surface
morphology  of  the  sample  has  been  studied  by  using  scanning  electron  microscope.  Room
temperature and high temperature magnetic properties were studied. Finally, magnetostriction of the
sample  for  the  energy  harvesting  applications  have  been  done  and  found  the  higher  strain
sensitivities at low magnetic field making it a suitable sample for magnetoelectric energy harvesting
applications.
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ABSTRACT: The research on ferrites is fast moving owing to their exponentially growing usage in
magnetic shielding, magnetic biosensors, magnetic recording devices, information storage, mobile
communication, electronic devices, gyromagnetic device, medical devices, transformers, pollution
control, catalysis, and pigments. Rare Earth element Eu doped Ni-Zn Ferrite have been prepared by
the sol-gel method. X-ray diffraction profile indicates that the samples are in single phase without
any impurities. Ritvield analysis has been done to find out the lattice parameters of the sample.
Scanning  electron  microscopy  has  been  used  to  study  the  particle  size  of  the  sample.  UV
Spectroscopy and FTIR Spectroscopy has been studied to know the energy gaps and modes of
vibration. Room temperature magnetic properties indicating the transformation of the sample from
soft to hard ferrites. 
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ABSTRACT: Magnetic  nanoparticles  of  the  general  formula  AFe2O4 (A:  Zn,  Ni,  Cu)  are
synthesised utilising egg white as fuel in a combustion process. The structure, thermal stability,
optical properties, and magnetic properties of ferrite nanoparticles have all been studied. PXRD,
HR-SEM, TEM, UV-DRS, VSM, and TG-DTA were used to investigate the nanoparticles.  The
spinel cubic structure is exhibited by the samples. The phase purity of the synthesized spinel ferrite
was  thoroughly  investigated  using  an  X-ray  Diffractometer  (XRD).  The  TEM  was  used  to
investigate morphology. To better comprehend the conduction band (CB) and valence band (VB)
limits of the synthesized nanoparticles, UV Diffuse Reflectance Spectroscopy was used. Magnetic
characteristics such as coercivity (Hc), remanence magnetization (Mr), and saturation magnetization
(Mz) were computed using the VSM hysteresis  loop.  The TG curves  are  used to  calculate  the
synthesis process, as well as the decomposition and annealing temperatures. TG-DTA investigation
of the catalytic activity of ferrite nanoparticles on the thermal breakdown of ammonium perchlorate,
composite solid propellants.

Keywords: ferrite; thermal decomposition; combustion; egg white; ammonium perchlorate
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ABSTRACT: A series of multiferroic materials with the compositional formula RMn2O5 (where
R=Tb, Dy andHo) were prepared by the solid state reaction technique.  After characterizing the
samples structurally, a systematic investigation of specific heat, magnetization and dielectric studies
has been undertaken, over a temperature range of 4–300 K. Based on these studies, it  has been
observed that all the samples exhibit multiple transitions below 45 K. A large magnetic anisotropy,
primarily  originating  from spin-orbit  coupling  of  R3+ moments  was  clearly  observed  in  these
materials. Finally, the magneto-caloric effect (MCE) computations were also carried out, mainly to
examine  the  feasibility  of  using  these  materials  as  magnetic  refrigerants.  Suitable  qualitative
explanations for the various phenomena observed in this investigation are given.
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ABSTRACT: Electromagnetic interference is caused by the fast evolution of electronic equipment
and communication networks,  resulting in  undesired electromagnetic  pollution.  Electromagnetic
radiation accumulating in space causes commercial and military electronic products to fail, and it
may  have  a  harmful  influence  on  human  health.  As  a  result,  shielding  against  unwanted
electromagnetic  interference  has  become a  major  problem in  modern  civilization,  as  well  as  a
promising research and development subject.  In order to control EMI and associated problems,
there is increasing need for efficient shielding materials. It is well-known that single composition
materials cannot provide the required EMI shielding efficiency, various composite materials with
different  combination of dissimilar  materials  have been fabricated.  Among the various  class  of
composite materials developed as EMI shielding materials, conducting polymer based composites
have  gained  special  recognition  owing  to  their  unique  properties  such  as  light-weight,
processability, environmental stability, long life, durable, and less corrosive with tunability. This
review paper  gives  a  comprehensive survey on the recent  works on conducting polymer based
composites towards EMI shielding applications.

Keywords: Electromagnetic interference; EMI shielding; conducting polymer composites
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ABSTRACT: Ferromagnetic-ferroelectric particulate  composites of xCoMn0.2Zn0.2Fe1.6O4  + (1-x)
BaTiO3 were prepared by conventional ceramic method using composition x=0.0, 0.25, 0.50, 0.75,
1.00. The presence of two phases in composites was confirmed by XRD technique . The results of
XRD pattern shows cubic spinel structure for ferrite phase and tetragonal perovskite structure for
ferroelectric phase . The dielectric constant  ε', dielectric loss  ε'' and dielectric loss tangent (tan δ)
were obtained by measuring the capacitance of the ferrite, ferroelectric and their composites in the
pellet form at room temperature using LCR-Q-Meter bridge in the frequency range20 Hz-1MHz.
The AC conductivity of the sample is  calculated from the dielectric parameters shows that  the
conduction are due to the hopping of charge carriers between localized states. The AC conductivity
data  was derived from dielectric  constant  and loss  tangent  measured.  AC conductivity  (σAC)  is
frequency dependent and is related to the dielectric relaxation caused by localized electric charge
carriers.  It  is observed that the AC conductivity increase with increase in frequency for all  the
composites. The power loss per unit volume of the composite material is calculated. Variation of
drift  mobility  (μd=1/neρ)  with temperature of sample is  measured from DC resistivity  data .  As
temperature increases thermally activated electron increases and resistivity decreases .It is observed
that, as temperature increases drift mobility increases showing semiconducting behaviour . 

Keywords: Magnetoelectric composite; Dielectric constant (ε'); loss tangent (tan δ); Dielectric loss
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ABSTRACT:  Double  perovskite  (A2BB’O6)  materials  have  received  significant  attention  in
availing  wide–ranging  unconventional  functionalities  due  to  open  crystallographic  and  flexible
nature against cations substitution. In general, double perovskite exhibits three different cations (A,
B and B′) of magnetic or non-magnetic nature and can be tuned to upgrade desired functionalities.
In the ongoing quest for multifunctionality in single compound, double perovskite oxides are being
scrutinised in recent past as they provide unique opportunities to induce and control multiferroic
behavior, where electric and magnetic properties may be coupled [1]. Out of many series of double
perovskite rare earth based double perovskites have grabbed considerable interest. With suitable
choice of ions double perovskite family can be remoulded as A3B2B’O9   where A is relatively large
alkali ion, B is p block small transition while B’ is pentavalent ion. In this way the properties can be
altered modified. 
Here, we present the preparation of single phase La3Ni2BO9 (B = Nb/Ta)) by employing solid state
reaction  method.  The  high  purity  constituent  oxide  were  mixed  in  stoichiometric  ratio  and
calcinated  at  appropriate  temperature. The  phase  purity  was  confirmed  by  carrying  out  X-ray
diffraction study by employing (Bruker make D2 Phaser) using Cu  ( = 1.5406 Å). The phase 
purity  was  further  ascertained  by  room  temperature  neutron  diffraction  for  the  structural
characterization, the  neutron  diffraction  pattern  was  recorded  at  focusing  crystal  diffractometer
(PD-3) at Dhruva, India [3] using neutron beam of wavelength 1.48 Å. Room temperature dielectric
has been studied with the help of Key sight make E4980A precision LCR meter as a function of
frequency,  to  understand  the  dielectric  behavior  at  room  temperature.  The  analysis  of  X  ray
diffraction and neutron diffraction data by Rietveld refinement by employing the FullProf suite [4]
confirmed the phase purity. The sample was found to crystallize in the monoclinic structure with
P21/n space  group (sg  #14)  [4].  The obtained result  upon variation  in  the  pentavalent  ion are
discussed in context of modification of microscopic parameter in the crystal system.

Keywords: double perovskites; neutron diffraction; multiferroics
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ABSTRACT: The equiatomic rare earth intermetallic compounds namely, GdNi, DyNi, HoNi and
ErNi  are  known  to  exhibit  excellent  magnetocaloric  effect  near  their  ferromagnetic  ordering
temperature. In an effort to tailor the magnetic transition temperature, alloying at rare earth site has
been proposed [1]. In the present work, three-component RNi compound namely Dy0.33Ho0.33Er0.33Ni
has  been  prepared  by arc-melting  under  argon  atmosphere  and  characterized  by  magnetization
measurements.  The  sample  orders  in  orthorhombic  (FeB-type)  structure  and  orders
ferromagnetically  at  ~40  K  (TC).  It  is  known  that  compounds  DyNi,  HoNi  and  ErNi  order
ferromagnetically at about 61 K, 36 K and 11 K respectively. The average value of these ordering
temperatures is ~36 K and that is close to the ordering temperature of the three-component system
Dy0.33Ho0.33Er0.33Ni. Magnetization vs field data obtained at 15 K shows a tendency to saturate and
the  saturation  magnetization  is  found  to  be  5.45  µB/f.u  and  the  compound  shows  negligible
hysteresis. 

Keywords: Rare earth intermetallic compounds and alloys; Magnetic properties; Crystal structure
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ABSTRACT: The equiatomic rare earth intermetallic compound GdNi (Orthorhombic, CrB-type)
is known to order ferromagnetically at 69 K (TC) and it exhibits large magnetocaloric effect near
their TC [1]. In the present work, we study the effect of non-magnetic rare earth ion substitution at
Gd-site in order to understand the nature of the magnetism of GdNi. Although Ni is considered to be
non-magnetic based on bulk magnetic measurements, X-ray magnetic dichroism studies reveal a
small but measurable induced moment at Ni-site [2]. If only rare earth 4f moments dominate the
overall magnetism one will expect a gradual weakening of magnetic interactions with increasing Y-
concentration  and  a  regular  compositional  dependence  of  the  magnetic  ordering  temperature.
However,  if  Ni-moments  also  play  a  role  in  deciding  the  magnetic  properties,  corresponding
implications may be observed in TC and saturation magnetization values. The samples Gd1-xYxNi (x
=  0.25,  0.5,  0.75  and  1)  were  prepared  by  arc-melting  under  argon  atmosphere  and  were
characterized by powder X-ray diffraction and dc magnetization measurements. The compounds
Gd0.5Y0.5Ni and Gd0.25Y0.75Ni crystallize in monoclinic structure and order ferromagnetically at 62 K
and  21  K  respectively.  Their  saturation  magnetization  values  at  5  K  are  3.1  and  1.7  µB/f.u.
respectively. The YNi compound has FeB- type orthorhombic and is Pauli-paramagnetic down to 5
K.
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ABSTRACT: We have adopted a green approach to synthesize ZnO nanoparticles. We have used
the extract of Zingiber officinale instead of deionised water only. X-ray diffraction was carried out
to  investigate  the  structural  information  of  the  synthesized  nanoparticles.  The  data  suggest  the
formation of well crystalline ZnO nanostructure with hexagonal unit cell structure. The growth of
the  crystal  was anisotropic  as  revealed  from the  intensity  of  various  diffraction  peaks.  Optical
absorption spectrum was analysed from the UV-Visible absorption spectra. From the absorption
data the band gap was calculated using Tauc equation. Band gap enhancement was observed owing
to the quantum confinement effect. Further optical properties were investigated from the study of
the photoluminescence spectrum at room temperature.

Keywords: Sol-gel; Nanocrystal; Growth-anisotropy; Bandgap; Photoluminescence
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ABSTRACT: The Thermoelectric approach to produce electricity from waste heat has gained great
attention in recent years. However, the fulfilment of energy demands of the modern world by the
thermoelectric approach can be accomplished by developing good thermoelectric materials of high
conversion efficiency. Density functional theory (DFT) techniques are well-established theoretical
methods to calculate the electronic structure in materials science. In our study the energy band
structure and density of states of bulk ZnO were investigated using Quantum Espresso package. To
describe  core  electrons,  projector-augmented  wave  (PAW)  pseudopotential  is  used  and  for  the
exchange-correlation  functional  Perdew-Burke-Ernzerhof  (PBE)  form of  Hubbard  Correction  to
DFT  (LDA+U)  approximation  is  chosen.  The  optimized  band  structure  utilized  to  study
thermoelectric properties of Bulk ZnO with the aid of BoltzTraP and experimental studies were
performed using ULVAC ZEM-3 TE measurement Unit. The comparison between experimental and
theoretical methods shows increase in trend for power factor which indicates ZnO can be used as
TE material for higher temperature application.
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ABSTRACT: Perovskites are materials with a crystal structure having the general formula ABX3.
Typically, in this type of structure, the A-site ion is an alkaline earth element or rare earth element.
The perovskite structure provides stability for a large number of metallic elements, which serves as
a  major  advantage  for  the  use  of  perovskites  in  photovoltaics,  lasers,  light-emitting  diodes,
scintillators, etc. The use of eco-friendly, lead-free, and less toxic materials in green synthesis is
gaining  wide  attention  worldwide  and  perovskite  materials  are  becoming  more  prevalent.  Our
current research involves synthesizing perovskites oxides using naturally occurring reagents such as
phytochemicals. As part of our study, we have used sucrose (C12H22O11), which is a disaccharide
composed of glucose and fructose and is naturally occurring in plants from which white sugar is
obtained.
LaCrO3 exhibits  a  very  high  melting  point  (~2400°C) and good electrical  conductivity.  It  also
displays physical and chemical stability in both oxidizing and reducing environments. Its ability to
withstand elevated temperatures, as well as its electro-catalytic activity makes LaCrO3 useful in
high-temperature applications, such as inter-connectors in solid oxide fuel cells, sensors, etc. As
part  of  this  study,  we synthesized LaCrO3 through solution  combustion method using sucrose.
Structural analysis of the sample was performed by powder X-ray diffraction. The crystalline size
calculated from XRD by using Scherrer formula was 12 nm.  Fourier Transform Infrared (FTIR)
method  is  used  to  identify  certain  functional  groups  present  in  the  materials  and  UV-Visible
spectroscopy, which is based on light-matter interaction and helps in identifying the distinct spectra
produced by materials due to the absorption of UV or visible light. The band gap of the prepared
samples was measured using Tauc plot. The obtained band gap value is 2.76eV.

Keywords: Perovskites; Sucrose; Green synthesis; LaCrO3 nanoparticles
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ABSTRACT:  Due to the wide variety of applications perovskite  materials  are  becoming more
common. Perovskites are crystal structures having the general formula ABX3. In such structures; the
A-site has an alkaline earth element or rare earth element, while the B-site ions have transition
metals.  Perovskites  can  be  applied  in  a  variety  of  fields,  including  X-ray  detection,
superconductivity, photo-electrolysis, photovoltaics, LEDs colossal magnetoresistance and so forth.
Some types of fuel cells and memory devices employ these compounds as sensors and catalyst
electrodes. This makes them a very interesting subject of study. We are currently working on the
synthesis of perovskite oxides using naturally occurring reagents, such as phytochemicals aiming to
use eco-friendly, lead-free, and less toxic materials.  Ascorbic acid which is used in our study is a
water soluble vitamin found in citrus and other fruits and also sold as dietary supplement.
In this study, we synthesized LaFeO3 by Solution combustion method and produced fine powder by
calcining the gel at 800°C. Powder X-ray diffraction was used to examine the sample's structural
integrity. The as-prepared sample possesses a perovskite structure, according to XRD analysis. The
Bragg reflections and the corresponding d-values matched with the JCPDS file. Fourier Transform
Infrared method was utilized in order to identify certain functional groups present in the materials.
X-ray photoelectron spectroscopy is used to find out the chemical composition of the material and
Diffuse Reflectance Ultraviolet  Visible  Spectroscopy was performed to analyse  the  synthesized
materials. The obtained band gap value is 2.16eV. LaFeO3 can be used to make sensors due to its
stability at high temperatures.

Keywords: Perovskites; Eco-friendly; Solution combustion; Ascorbic acid
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ABSTRACT: Organic Non-linear optical (NLO) compounds have wide applications in the areas of
signal  processing,  quantum  optics,  quantum  computing,  optical  switches,  laser  technology,
microfabrication  and  imaging  and  optoelectronic  devices.  Naphthyridine  compounds  are
heterocyclic organic compounds and they attract much attention in recent research due to its NLO
properties. Here  we  explore  quantum  mechanically  some  NLO  properties  of  a  new  set  of
naphthyridine derivatives. Density functional theory (DFT) method is  used to evaluate first and
second order static and dynamics hyperpolarizabilities. Global reactivity descriptors (GRD) were
calculated to investigate the chemical reactivity of selected compounds. These GRD parameters
indicates that these naphthyridine derivatives have higher chemical softness and lower chemical
hardness which leads to more reactive compounds. The values of first and second order static and
dynamic hyperpolarizabilities increases and HOMO-LUMO gap decreases by adding substitutions
on  naphthyridine  compounds,  which  indicates  its  high  NLO  character.  So,  the  present  work
demonstrates promising potential of naphthyridine derivatives as a novel class of NLO materials.

Keywords: NLO materials; DFT; Global Reactivity Descriptors; Naphthyridine
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ABSTRACT: Tin monoselenide (SnSe) is the well-known transition metal chalcogenide family
member for its tremendous device applications. Here, authors have tried to fabricate the thin film-
based  Cu/p-SnSe  Schottky  barrier  junction  diode.  Capacitance–Voltage-frequency and
Conductance–Voltage-frequency characteristics  of  the  fabricated  diode  were  studied  in  the
frequency range of 100 KHz to 1 MHz at bias voltage -1 to 1 V at room temperature. Frequency
dependent Series Resistance (Rs), Insulator layer capacitance (Cox) and Interface States density (Nss)
were  measured  using  maximum  capacitance  (Cm)  and  maximum  conductance  (Gm)  in  strong
accumulation region. All the measured parameters confirm negative resistance at low frequencies
due to negative reactance, but at high frequencies resistance become positive. Which depicts novel
capacitive properties which can be apply for novel applications of SnSe based diode.1–5

Keywords: Tin monoselenide (SnSe); Thin Film; Schottky barrier diode (SBD); C-V-F & G-V-F
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ABSTRACT: RNiSb intermetallic compounds (R = rare earth elements) belong to the RTX (T =
3d/4d/5d  transition  metals,  and  X  =  p  elements)  family  [1]  with  a  variety  of  properties  and
phenomena promising for functional applications. In RNiSb with some R, high mobility ratio and
high-temperature power factor  are found  [2]. The intermetallic compounds are crystalized in the
MgAgAs-type (space group F-43m) half-Heusler structure [3]. In this work, the electronic structure
and magnetic properties of these RNiSb (R = Gd-Er) compounds are investigated in the framework
of  the  DFT+U  method  based  on  density  functional  theory  and  accounting  for  strong  electron
correlations  in  the  4f  shells  of  the  R  ions  [1].  All  compounds  are  found  to  be  narrow  gap
semiconductors with the indirect gap in the electronic structure in both spin projections. The band
structure exhibits the presence of occupied bands which can form a hole pocket near Γ point (L-Γ-
X, K-Γ) at the Fermi energy. The occupied bands have the nonsymmetric band near X point (Γ-X-
W) and another band near K-point at higher energies. The calculated magnetic properties are solely
caused by the magnetic moments of the R ions and provide a good agreement with the experimental
data [3]. 
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ABSTRACT: The Zn/ ZnO Cermet - Epoxy composites were fabricated by simple solution casting
method. Zn/ZnO metal-semiconductor cermet architecture is obtained via simple heat treatment of
raw Zn dust in the temperature range 450-600 oC for 1-3 h. The effect of various cermet architecture
on the properties  of  epoxy cermet  composite  was investigated by incorporating cermet  particle
obtained at different calcination conditions. Further the effect of percentage of loading on properties
of epoxy-cermet composite was investigated by varying the weight percentage (10-30 wt %) of
cermet particle obtained at 500 oC/ 3h. The dielectric constant was varied in the range 16-102 with
different filler loading while keeping the dielectric loss and conductivity within an acceptable range.
The thermal conductivity of epoxy cermet composite has also enhanced to1.152 W.m-1.K-1 with
loading of 30 wt % cermet particle.  The enhanced properties of cermet-epoxy composites were
resulted  from  the  interfacial  design  of  epoxy-cermet  composite  by  varying  the  metal  to
semiconductor  ratio  of  cermet  particle.  The  high-k  cermet-epoxy  composites  can  be  used  for
applications like embedded passive components and other related electronic device.

Keywords: Dielectrics; Cermet

References  
1. Binghao Wang,  Wei Huang, Lifeng Chi, Mohammed Al-Hashimi, Tobin J. Marks, Antonio Facchetti,  Chem. Rev.

118( 2018), 5690–5754.
2. G He, X Chen, Z Sun, Surface Science Reports, 68.1 (2013): 68-107.

269



ICMPMA 2022: Oral Presentation – SUB252
Tunable Negative Permittivity and Absorption-Dominated Electromagnetic

Interference Shielding of Cold Sintered Mayenite Electride
Vidya Babua, Vidhya Lalan, Subodh Gb

Department of Physics, University of Kerala, Thiruvananthapuram-  695581, Kerala, India.
Email: a)vidya3868@gmail.com, b)gsubodh@gmail.com

ABSTRACT:  The fast-growing development  in  the  electronics  and communication  technology
demands smartest,  smallest and fastest electromagnetic (EM) devices, which leads to the use of
high-frequency EM radiations.  This  always happens in  conjunction  with  a  significant  pollution
issue known as  electromagnetic  interference (EMI),  which is  the unwanted interference of  EM
radiation that  can degrade the performance of  electronics  and biological  systems.  The negative
effects  of EMI can be effectively avoided by using EMI shielding materials, which can absorb
and/or reflect the energy of EM radiation.  Ceramics materials found many applications in EMI
shielding; most of them lack electrical conductivity and need a lot of energy for better densification.
These limitations were successfully addressed in this study using an electride material known as
Mayenite  electride  (C12A7:e-),  which  consists  of  anionic  electrons  trapped  inside  positively
charged cages [1], and the densification of the material was achieved using a low-energy, low-cost
cold sintering process (CSP).C12A7:e- is synthesized using a citrate-based sol-gel method, and the
resulting particles are uniformly covered in highly graphitized carbon [2]. The densification of the
material is achieved by CSP at 200 oC under 180 MPa pressure by using ethylenediaminetetraacetic
acid (EDTA) as the transient phase and ethylene glycol (EG) as the solvent. The broadband (10
MHz-1GHz)  electromagnetic  parameters  of  the  densified  pellets  reveal  the  tunable  negative
permittivity  of  the  material  and  its  variation  is  in  accordance  with  the  change  in  electrical
conductivity with EDTA concentration. The EMI shielding effectiveness (EMI SE) of the material is
characterized in the K-band (18-26.5 GHz) of the microwave spectrum and all the composites show
shielding efficiency of above 99 % indicates the effective microwave attenuation potential of the
material. 
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ABSTRACT:  With  the  quick  evolution  in  the  development  of  communication  systems  and
electronic technologies, the dielectric and magnetic ceramics, ferrites have acquired considerable
attraction  recently  for  the  miniaturization  of  devices  in  microwave  regime.  Ferrites  often
exhibitefficiencytofulfillcovetedmagneticanddielectriccharacterisation.  Garnetsarechosen  for
many applications  due  to  their  low dielectric  loss  [1].  Even though Y3Fe5O12 was the  first
extensively studied rare earth iron garnet for microwave applications, Gd3Fe5O12(GIG), which is
a  complete  substitution  of  Yttrium  by  Gadolinium,  is  a  potential  candidate  for microwave
applications  [2].  However,  high  sintering  temperature  required  for  achieving required
densification considerably limit its application potential. In this work, Bismuth and Samarium are
substituted in Gd3Fe5O12 ceramics to lower the sintering temperature. The Bi and Sm substituted
GIG  (GIG:Bi,GIG:Sm)  samples  having  compositions  of  Gd3-  xBixFe5O12 and  Gd3-
xSmxFe5O12  where x=0 and 1, were prepared through conventional solid state reaction route.
Structure determination of the samples was carried out using X-Ray Diffraction technique. Further
investigations were performed to elucidate the optimum temperature corresponding to the highest
density.  The  chemical  characterisation  of  the  prepared  samples was studied using the EDS
analysis technique.
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ABSTRACT:  A simple  conventional  sol-gel  method  has  been  deployed  to  synthesized  ZnO
nanoparticles.  X-ray  diffraction  data  revealed  the  formation  of  well  crystalline  and  pure  ZnO
nanostructures having hexagonal unit cell. Detailed XRD analysis study revealed the anisotropic
growth of the crystal.   Various structural parameters such as crystallite size, strain, crystallinity
index and  goodness  of  fit  was  evaluated  from the  obtained XRD data.  The  optical  absorption
property was studied by observing the absorption spectrum which was further used to determine the
band  gap.  Band  gap  enhancement  was  observed  owing  to  quantum confinement  effect.  Room
temperature photoluminescence spectrum revealed the optical emission property of the synthesized
ZnO which has been analysed in detail.

Keywords: Sol-gel; Nanocrystal; Strain; Growth-anisotropy
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ABSTRACT:  This  research  paper  bestows  a  rectangular  slot-loaded  microstrip  antenna  in
possession  of  DGS,  which  may  give  multi-band  and  the  highest  gain  for  C-band,  X-band
applications. The distinct antenna structure is simulated through HFSS 13.0 simulation software for
the  illustrative  investigation  of  enhanced  Gain.  The  newborn  evolution  of  the  advancement  of
wireless internet means of approach is concerned with the insistence for multi-band antennas. The
investigation of quad-band frequency antenna is being an achiever of 6.89 GHz (Satellite TV), 7.73
GHz (Long-distance communication) 8.6050 GHz (Terrestrial broadcast radar) 11.58 GHz (Space
communication).  The  Multi-band  aspect  is  accomplished by rectangular  slots  in  the  ground.  It
exhibits resonance  at quad-band without modification on the patch and the ground then when U-
slot cutting is made at the left and top of a patch, it resonates at six bands and when rectangular
slots cuttings are united at the ground plane, it resonates at nine bands. The slot length, width, and
position are optimized to attain the highest gain. The achieved gains of the proposed antenna are
1.5865 dB, 1.1344 dB, 1.0416 dB, 0.92179 dB, 3.7586 dB, 6.2776 dB, 5.1998 dB, 14.679 dB,
5.4279  dB,  6.0350  GHz,  6.7950  GHz,  7.4600  GHz,  8.5050  GHz,  11.45  GHz,  13.3500  GHz,
15.0600 GHz, 17.2450 GHz, and 19.0500 GHz respectively. The succeeded multi-band antenna is
beneficial in wireless communication.

Keywords: Multiband Microstrip antenna; Slot cuttings techniques; DGS; C, X and Ku band
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ABSTRACT:  Metal  oxide  based nanostructured  material  are  involved  in  designing  of  sensing
material  when fabrication  of  Gas sensor  from past  few decades.  This  article  reports  Ag doped
SnO2:TiO2  nanocomposite  based  sensing  element  prepared  for  Ammonia  sensing  at  Room
temperature  synthesized  by  Hydrothermal  and  Co-precipitation  method.  Nanocomposites  were
characterized  by   XRD,  SEM,  UV –DRS,  FTIR,  XPS  & EDAX for   analyze  crystal  lattice,
morphology, band gap energy, functional groups, position of the Element and composition of the
element respectively.  Gas sensing properties of prepared sample showed the good selectivity to
Ammonia when interfering other gases like Toluene, Ethanol, Formaldehyde and Acetone. Hence
we believed Ag/ SnO2:TiO2 prepared sample is one of the promising materials in the fabrication of
Ammonia Sensor.
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ABSTRACT: Fluorine doped tin oxide (FTO) is a cost effective alternative transparent conducting
oxide to the currently used indium tin oxide. The properties of FTO films are strongly dependent on
the coating  method.  Spray coating  is  a  simple  and low-cost  method for  coating films and this
technique can be used for large scale coating. In the present work, FTO thin films were prepared by
spray coating on to glass substrates using  precursor solution prepared using HF as the fluorine
source.1 A spray set up with flow rate of 10ml/minute was used for coating. Substrate temperature
was kept at  723K throughout the process.  The x-ray diffraction studies revealed polycrystalline
nature for the films with  tetragonal crystal  structure.   The lattice constants were estimated and
compared with those of the ICDD-PDF. The lattice distortion induced by fluorine doping was found
to be very minimum; the lattice constants a and c obtained were 4.754 Å and 3.208 Å, respectively.
UV visible spectra was used for estimating the energy band gap. Hall measurements were carried
out with Van der Pauw technique to study the electrical properties of the of the films. The carrier
density and mobility were found to vary with the fluorine concentration.  Low concentrations of
fluorine  increased  the  carrier  concentration,  mobility  and  resistivity  up  to  2.88×1020/cm3,
1.48cm2/Vs and 1.47×10-3Ωcm respectively.  The study indicates that the film processing through
this route do not require post-deposition annealing to improve the electrical and optical properties.
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ABSTRACT: Pure  and  Eu3+  doped  Sr2CeO4 samples  were  synthesized  by  sol-gel  synthesis
route  using  citric  acid  and  ethylene  glycol.  The  X-ray  diffraction  (XRD)  pattern  of sintered
powder   confirmed   orthorhombic   structure   with   space   group   Pbam.   The  impedance
spectroscopy  technique  has  been  employed  to  study  the  dielectric property  of  the  samples.
The  dielectric  response  and  AC  conductivity  of  the  sample were  investigated  in  the
frequency  range  from  1  KHz  to  2MHz  at  room temperature.  The  Cole-Cole  parameters  and
power  law  parameters  were  evaluated from  the  frequency  dependence  of  dielectric  constant
and  conductivity.
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ABSTRACT: In this work, titanium di-oxide thin films have been deposited on microscopy glass
substrate by ultrasonic spray technique, using the Tetraisopropyl orthotitanate (Ti [OCH(CH3)2]4)  as
the precursor. The influence of growth temperature on the crystalline structure, morphological and
optical  properties  was  investigated.  X-ray  diffraction,  Ultraviolete  Visible  spectroscopy  and
Scanning electron microscopy were used to characterize elaborated TiO2 films. X-ray diffraction
analysis shows that TiO2 films have a tetragonal structure of anatase with a high favoured growth
orientation along the [101] direction. Optical spectrum shows that thin film has highly transmittance
in the visible region (approx.86%). Scanning electron microscopy images shows that the film have
uniform and dense surface without any pin holes and cracks.

Keywords: titanium di-oxide; thin films; X-ray diffraction; Post-deposition treatment; USP process
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ABSTRACT: In this work, copper oxide thin film undoped and doped were deposited by sol gel
spin coating method on a microscopy glass substrate, 0.2M of precursor concentration, these films
are characterized by XRD and   to study effect of Zn doping on the structural and optical properties.
According to the XRD and IR spectroscopy, all peaks confirm the formation of the phase tinorite of
monoclinique structure, the deposited were polycrystalline copper oxide CuO with directions along
(-111) plane,  the size of  crystaites between 16 and 21nm, is  increased with the doping. FTIR
spectroscopy confirms the presence of cuo phase agrees will resulte XRD, According to the UV
Visible spectrophotometry this films absorbon in the solar cells .  
         
Keywords: thin films; copper oxide; sol gel; doped; XRD; FTIR
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ABSTRACT:  Poly  3-methylthiophene  (P3MT)  polymer  is  electrochemically  synthesized  on
stainless steel substrate and a sandwich device structure is realized by placing a top metal contact to
fabricate a two-terminal  device.  The current-voltage measurements are carried out  to  probe the
charge transport and negative differential resistance (NDR) in P3MT devices. The polymer is first
doped with PF6

− & ClO4
− dopants and then de-doped for 30 seconds. The magnitude of NDR peak to

valley current ratio (PVCR) depends on the voltage sweep and type of dopants. We propose that the
reason for the NDR anomaly is dopant induced trap states. 

Keywords: Negative differential resistance; Electro polymerization; Current-Voltage

279



ICMPMA 2022: Poster Presentation – SUB327
Additive-free aqueous dispersions of two-dimensional materials: from biological

investigations to chemical modifications
Kenneth Lobo, H. S. S. Ramakrishna Matte* 

Centre for Nano and Soft Matter Sciences, Bengaluru, India
*Email:  matte@cens.res.in

ABSTRACT:  Solution processing is a strong enabler for the wide-spread incorporation of two-
dimensional materials into a diverse scope of applications. Several of these materials have been
exfoliated in liquids, most of which are organic in nature or stabilized using additives in water. Our
work  outlines  the  development  of  additive-free  aqueous  dispersions  for  a  broad  scope  of
applications via pre-processing steps. Of the several possibilities that such dispersions offer, we
explored  the  implications  of  introducing  transition  metal  dichalcogenides  and  hexagonal  boron
nitride in biological environments for the evaluation of their intrinsic cytotoxicity and enzymatic
degradability. Good compatibility with glial cells was observed along with enzymatic degradability
by  human  myeloperoxidase,  and  opens  a  future  outlook  of  their  incorporation  in  transient
bioelectronics. Besides biological investigations, such dispersions offer a wide scope of chemical
modification through reactions that can be carried out in  an aqueous media.  By addressing the
polydispersity in nanosheet size and utilizing the intrinsic chemical nature of these materials, we
carried  out  the  evaluation  of  reducing  agent-free  and  spontaneous  noble  metal  nanoparticle
decoration  onto  the  nanosheets  of  MoS2.  The  decoration  of  nanosheets  was  found  to  be  size
dependent,  suggesting the plausible usage of nanosheet dimensions as a factor of control when
using  spontaneous  reactions.   Such  0D-2D  hybrids  were  then  explored  for  sensing,  device
fabrication and energy applications and the implications of size evaluated.

Keywords: Liquid exfoliation; aqueous dispersions; size-effects; cytotoxicity
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ABSTRACT: In this work, copper oxide thin film undoped and doped were deposited by sol gel
dip coating method on a microscopy glass substrate, 0.2M of precursor concentration, these films
are characterized by XRD and UV-visible spectrophotometry to study effect of Ag doping on the
structural  and  optical  properties.  According  to  the  XRD  spectroscopy,  all  peaks  confirm  the
formation of the phase tinorite of monoclinique structure, the deposited were polycrystalline copper
oxide CuO with directions along (-111) plane, the size of  crystaites between 17 and 29nm, from the
transmission  spectra,  the  gap  energy   change  between  2.50   ev  to  1.44   ev  and  the  average
transmission between 400 and 900nm is 90% to 35% , decrease with the increase doping.  

         
Keywords: copper oxide; sol gel; Ag; XRD
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ABSTRACT: In the current scenario of global COVID-19 pandemic, Ultraviolet (UV) radiation-
based  disinfection  procedures  have  gained  significant  momentum  for  stopping  the  spread  of
Coronavirus  through  exposed  surface  and  airborne  transmission.  In  this  regard  the  UV-dose
imparted to a surface, for disinfection, is of prime importance as a lower dose of UV radiation will
not  be  able  to  incapacitate  the  viral  load  completely.  Thin  film  of  Zinc  Oxide  (ZnO)  and
nanostructures have been widely used due to its large band gap, large exciton binding energy, short
carrier lifetime and simplicity of thin film fabrication and cost effectiveness. In recent years, ZnO
thin films and nanostructures have emerged as a valuable material for application in UV detection.
The property of ZnO is usually utilized for its application in UV detection. I have done systematic
study wherein the deposition technique is optimized and the properties of ZnO are tuned to enhance
the UV detection property.

Keywords: Annealing Temperature; Grain Size; Sol-Gel process; ZnO film
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ABSTRACT: KTaO3 based conducting interfaces have gained tremendous interest due to the fact
that spin orbit coupling strength is one order of magnitude higher than STO, which makes it  a
promising candidate for spintronics as well as optoelectronic devices. Here, we have reported the
effect of light as external perturbation to tune the electronic properties of conducting interface at
EuO-KTaO3 with different carrier density. Even at a very low power (0.5mW) of laser light, we get
a large change in conductivity. Power dependent study is done for light of varying wavelength at
low and room temperature for three samples having different carrier density.  The larger magnitude
of the Persistent Photocurrent (PPC) after the removal of light can play an important role in the
fabrication of future memory and photovoltaic devices.
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ABSTRACT: The unique physical and chemical properties of metal chalcogenides have attracted
significant interest of the material in variety of application in solar energy, catalysis, electrical and
optical devices [1,2]. Among various chalcogenides, copper sulfide (CuS) is extensively studied for
the application in solar cell, photocatalysis, photothermal therapy, drug delivery, solar absorber [3-
5].  In  the  present  work,  Sn  doped  CuS  nanoparticles  were  synthesised  using  co-precipitation
method. X-ray diffraction, Scanning electron microscope, UV- Vis spectroscopy, PL spectroscopy
techniques  were  used  to  investigate  the  structural,  morphological  and  optical  properties.  XRD
studies  confirmed  that  accurate  phase  formation  of  synthesized  nanoparticle.  The  EDX results
indicate the presence of Sn in CuS. The PL results indicate blue emission. Possible mechanism for
variation in structural, morphological and optical properties due to doing in CuS will be presented
and discussed during the conference in detail.
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ABSTRACT:  The gas sensing effect of screen printed ZnO thick films were reported here. The
ZnO powder was prepared by  self- propagation solution combustion method at high temperature
450 °C. The structural, surface, gas sensing characteristics were studied successfully. The surface
and structural examination of the thick film was studied by using SEM and XRD techniques. The
electrical and gas sensing characteristics was tested to NH3  gas. The particle and grain size of the
thick film was determined using SEM and XRD respectively. The electrical and NH3 gas sensing
characteristics were observed with varying temperature. Thick films shows the inverse relations of
resistance with respective the temperature.  Sensitivity, response time, recovery time towards NH3

sensing was discussed in detail.
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ABSTRACT:  In  the  present  study,  high  quality  ZnO thin  films  were  deposited  using  thermal
evaporation technique at room temperature on corning glass substrates. Eventually, the as-deposited
films were annealed in air atmosphere for 30 minutes. The as-deposited and annealed films were
characterized using XRD, AFM, UV-Vis spectroscopy and PL spectroscopy. The as deposited ZnO
film shows the formation of Zn rich film with lesser oxygen concentration, while after annealing
formation of ZnO was confirmed with hexagonal wurtzite structure from XRD. The crystalline
quality  of  the  films  increases  with  thermal  annealing  along  with  higher  crystallite  size.  The
transmittance of the ZnO films increases with thermal annealing confirmed by UV-Vis absorption
spectroscopy. The surface morphology of the films was estimated by atomic force microscopy. The
grain  size  on  the  top  surface  of  the  films  also  increases  with  thermal  annealing.  The  photo
luminance properties of the films observed by PL spectrometry and chromaticity diagram using PL.
Possible mechanism for variation in structural, morphological and optical properties of ZnO thin
films will be presented and discussed during the conference in detail.

Keywords: Thin films; Zinc oxide (ZnO); Thermal evaporation; Annealing temperature
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ABTRACT:  Water is the most vital resource of all kinds of life as it forms a medium in which
physical, chemical transformations especially those of biological significance takes place.  Living
organisms are facing the problem of ever widening threat of water pollution due to       rapid
industrialization  and modified  civilization.  The increasing  pace  of  developmental  activities  and
extensive use of water resources are subject to the change of quality and hydrobiology of freshwater
resources. It is essential to assess the water quality of aquatic ecosystem. The availability of good
quality of water is indispensable feature for preventing disease and improving quality of life. The
health of an aquatic ecosystem depends on the physico-chemical and biological characteristics. The
quality of water in any ecosystem provides significance information about the available resources
for supporting life in that ecosystem.
The present  investigation have planned and undertaken to  assess the hydrobiology of  Manjalar
reservoir,  located  in  Palani  Hills  in  Western  Ghats.  The  water  samples  were  collected  in  the
Manjalar Reservoir for the pilot  study. The physico-chemical parameter were analyzed in water
sample such as  like atmospheric temperature, water temperature, pH, dissolved oxygen, chloride,
Total hardness, alkalinity, Chemical oxygen demand, Free CO2. It is observed that concentration of
most of the above selected parameters were within permissible limit, 

Key words:  Western Ghats; Palani Hills; Manjalar reservoir; Physico-chemical parameter
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ABSTRACT: In situ oxidative polymerization of 3,4-ethylenedioxythiophene (EDOT) was carried
out  in  the  presence  of  graphene  nanoplatelets  (GNPs)  to  synthesize  poly(3,4-
ethylenedioxythiophene) - GNPs (PEDOT-GNPs) nanocomposites by varying the concentration of
GNPs (1, 2.5, 5, 10, and 15 wt%). The formation of PEDOT and its incorporation onto the surface
of  GNPs  were  confirmed  by  scanning  electron  microscopy,  Fourier-transform  infrared-
spectroscopy,  and X-ray diffraction studies.  The effect  of  GNPs on the thermal  stability  of the
PEDOT-GNP nanocomposites  was studied  using  the  thermogravimetric  analysis  technique.  The
electromagnetic interference shielding measurements were performed in the frequency range from 8
to  12  GHz  (X-band).  A shielding  effectiveness  of  18  dB  was  obtained  for  PEDOT-GNP⁓
nanocomposites with 15wt% of GNP. This indicates that the PEDOT-15wt% GNP nanocomposite
can  absorb  or  attenuates  more  than  90  percent  of  the  electromagnetic  energy.  The  absorption
dominant EMI SE results of PEDOT-GNP nanocomposites demonstrate the potential application for
microwave attenuation in the X-band.

Fig.1. Schematic diagram for the preparation of PEDOT-GNP nanocomposites

Fig. 2. SEM image showing morphology of PEDOT-15wt% GNP

Keywords: Polymer nanocomposites Poly(3,4-ethylenedioxythiophene); EMI shielding
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ABSTRACT: N-Nitrosodimethyl amine, the simplest member of the N-Nitrosoamine family, is a
carcinogenic and mutagenic agent that has gained considerable research interest owing to its toxic
nature. Ozonation of unsymmetrical dimethylhydrazine (UDMH) has been associated with NDMA
formation  and  accumulation  in  the  environment.  UDMH-ozonation  also  leads  to  several  other
transformation products such as acetaldehyde dimethyl hydrazone (ADMH), tetramethyl tetra azene
(TMT) etc,  which can be either  precursors or competitors  for NDMA formation.  However,  the
relevant chemistry detailing the formation of these transformation products from UDMH -ozone
reaction  and  their  subsequent  conversion  to  NDMA  is  not  well  understood. We  explored  the
formation  mechanism of  ADMH from UDMH-ozonation and their  further  oxidation to  NDMA
using the second-order Moller Plesset perturbation theory employing the 6-311G(d) basis set. Our
calculations indicate that the reactions proceed via an initial H abstraction from the hydrazine –NH2
group  followed  by  the  oxidation.  The  formation  of  ADMH  from  the  UDMH-ozone  reaction
involves  an  acetaldehyde  intermediate,  which  then  reacts  with  a  second  UDMH  molecule  to
generate  ADMH. The preferable  attack  of  ozone molecule  on  N=C bond of  ADMH generates
DMAN intermediate, which subsequently undergoes oxidation to form NDMA. The estimated rate
constant for the reaction is 2.24×101 Ms-1.  Computational calculations bring new insights into the
electronic nature and kinetics of the elementary reactions of this pathway, enabled by computed
energies of structures that are not possible to access experimentally.

Keywords: Acetaldehyde Dimethyl Hydrazone; N-Nitroso Dimethyl Amine; Ozonation; Reaction mechanism
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ABSTRACT:  nitrosodimethylamine (NDMA) formation from unsymmetrical dimethylhydrazine,
(UDMH) and its transformation product during ozonation has aroused widespread concern due to
its unusually high carcinogenicity. UDMH-ozonation leads to several other transformation products
such as acetaldehyde dimethyl hydrazone (ADMH), tetramethyl tetrazene (TMT) etc, which can be
either precursors or competitors for NDMA formation.  However, the formation mechanisms have
not  been fully  understood yet.   We explored  the formation  mechanism of TMT from UDMH-
ozonation and their further oxidation to NDMA using the second-order Moller Plesset perturbation
theory employing the 6-311G(d) basis set. TMT formation occur via the initial H abstraction from
hydrazine  -NH2  moiety  followed  by  the  dimerization  of  N,N-dimethyl  aminonitrene (DMAN).
Though there exist a N=N bonds in the TMT, which are preferable attacking sites for ozone and to
form NDMA. The experimental studies show the lower yields of NDMA formation from TMT,
which corroborate with the high activation barrier required for the formation of NDMA from TMT.
Computational  calculations  bring  new  insights  into  the  electronic  nature  and  kinetics  of  the
elementary  reactions  of  this  pathway,  enabled  by  computed  energies  of  structures  that  are  not
possible to access experimentally.

Keywords: Tetramethyl tetrazene; N-Nitroso Dimethyl Amine; Ozonation; Theoretical chemistry
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ABSTRACT: Glass formation and transformation dynamics are currently still regarded as a major
unsolved  issue  in  condensed  matter  physics  and  physical  chemistry.  In  the  last  few  decades,
experimental  and  theoretical  efforts  have  made  some  progress,  but  a  solution  to  the  problem
remains  elusive.  The  fact  that  there  are  a  large  number  of  glass-formers  with  widely  varying
chemical compositions and physical structures, resulting in a broad range of thermodynamic and
dynamic properties to consider, makes the phenomena complex and the problem difficult to solve.
Ionic  liquids,  amorphous  pharmaceuticals,  and  biomolecules,  on  the  other  hand,  benefit  in
applications from these complex properties. The study discussed in this paper is an example of how
the synergy between basic science research and the applications of glass-formers is driving new
material  research.   The molecular  dynamics  of  glass-forming materials  that  show not  only  the
structural relaxation responsible for glass transition and viscous flow but also the ionic conductivity
relaxation, are of interest to many researchers. The properties of the two forms of relaxation are
actually of concern to the two research communities. If a connection between the two relaxations
can be found, it will greatly enhance our understanding of the ion dynamics and glass transition
phenomenon. The work presented in this paper is the molecular dynamics of an amorphous drug
which  shows  ionic  conductivity  relaxation  in  addition  to  the  normally  observed  structural
relaxation.  The dynamics  of  glass-forming materials  showing ionic  conductivity  relaxation  and
dipolar relaxation are of special interest because of possibly a synergy between the two relaxations.
If so, this would greatly improve the fundamental understanding of the dynamics. With this in mind,
we studied an ionically conducting glass-former, acetohexamide, which is also pharmaceutical for
the  treatment  of  diabetes.  Despite  the  numerous  benefits  of  amorphous  pharmaceuticals,
recrystallization of amorphous pharmaceuticals  during storage is  a  significant  challenge for the
pharmaceutical  industry.  This  research  will  aid  in  the  identification  of  the  factors  that  control
devitrification in amorphous acetohexamide providing valuable information to the pharmaceutical
research  community.  The  molecular  motion  responsible  for  secondary  relaxation  is  one  of  the
governing  factors  for  recrystallization  in  many  amorphous  pharmaceuticals,  even  though  the
molecular relaxations responsible for crystallization differ from case to case. As a result, it's critical
to comprehend both secondary dipolar and conductivity relaxations, as well as their relationship to
structural relaxations. In this work, we aim to get a better understanding of the molecular and ionic
dynamics  of  acetohexamide  from  different  experimental  methods  like  differential  scanning
calorimetry (DSC) and broadband dielectric spectroscopy (BDS) in the glassy and the supercooled
liquid  states.  The novel  findings  of  this  work will  benefit  the  research  community  engaged in
conductivity relaxation and glass transition. Quantum computational calculations were also done in
the theoretical framework of density functional theory (DFT) calculations to identify the origin of
the experimentally observed secondary relaxations.

Keywords: Amorphous pharmaceuticals; Conductivity relaxation; dipolar orientational relaxation
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ABSTRACT: Indoor radon has been recognized as one of the health hazards for the general people.
Soil and building materials used for construction of houses are considered as major sources of radon
gas in indoor environment. The radon exhaled from the soil accumulate in indoor environment and
contributes to 55% of inhalation dose. In the present work, the radon exhalation rates in some soil
sample  collected  from the  coastal  region of  Neendakara ,Kollam district  ,were measured using
'Canister' technique. Sealed can technique` using LR-115 type -2 plastic track detector strippable
has been used in order to measure effective radium content, radon mass exhalation rates and radon
surface exhalation rates. Etching was done with 2.5 N NaOH and Spark counter was used with the
purpose of counting of alpha particle tracks. The values of effective radium content are lower than
the permitted value of 370 Bq/Kg as recommended by Organization for Economic Cooperation and
Development (OECD). The Surface Exhalation rate and Mass Exhalation rate were also measured.

Keywords: Radium content; Health hazards; Surface exhalation rate; mass exhalation rate
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ABSTRACT: In the past few decades advancement in crystal growth has lead to the discovery of
new materials  with  enhanced  non-linear  optical  properties  in  the  pure  and  doped form.  In  the
present investigation an attempt has been made to substitute simultaneously sulphuric acid in urea
during synthesis of urea and crystallised by solvent evaporation technique at constant temperature
of 29 C. The effect of the few drops of the dopant sulphuric acid in the crystallisation of urea was ̊
studied. The urea crystal was found to be transparent with well-defined faces. All the sulphuric acid
doped crystals were found to be slightly transparent. The lattice parameters of the grown urea well
agreed with the reported value. Various vibrational modes were assigned by FTIR analysis. The
constituent  elements  such  as  carbon,  oxygen,  nitrogen,  and  sulphur  were  identified  by  EDAX
spectrum. Microtographically studies was carried out from SEM picture shows different surface
features of pure and sulphuric acid doped urea. Microhardness studies of the grown crystal of pure
urea and sulphuric acid doped urea is a hard material were studied. This may be due to the presence
of the pure and sulphuric acid doped urea in the grown crystal.

Keywords: urea; structural parameter; solution growth; NLO crystal
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ABSTRACT:  Recently reported two-dimensional  (2D) ferromagnetic  material,  CrI3 is  attaining
immense  attention  from various  fields  due  to  its  peculiar  properties  and potentials  for  various
applications. This 2D material which shares ferromagnetic properties and semiconducting nature is
considered as a material that can  contribute to low-dimensional spintronic devices. In this work we
constructed a  CrI3/WSe2 interface and investigated the interface properties using the first principle
calculations. We have seen a strongly spin-dependent Schottky barrier at the CrI3  /WSe2 interface .

Since  spin-up  electrons  and  spin-down  electrons  encounter  different  interface  barriers,  the
tunnelling rate for them through the interface will be different. This can cause a spin filter effect at
the interface. It will be beneficial in spintronic devices. 

Keywords: Spintronic devices; 2D materials; CrI3 ; WSe2 
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ABSTRACT: The fast-tracking progress in communication technology leading to the dawn of the
internet  of  things  (IoT) and fifth-generation (5G) networks land us  in  an increasingly complex
electromagnetic environment, resulting in a high level of electromagnetic interference (EMI). Over
the years, significant efforts have been made by the research community to develop EMI shielding
materials with superior properties by adopting various strategies [1]. However, it can be observed
that a significant share of the literature on EMI shielding is focused on selecting the best one among
the many fabricated  material  combinations,  which  is  rather  time-consuming and uneconomical.
Hence, it is the need of the hour to adopt strategies that can assure promising results without the
exploitation  of  resources  in  a  lesser  time  frame.  Simulation  of  materials  for  EMI  shielding
applications is an excellent yet rarely explored strategy to predict the EMI shielding effectiveness
(EMI SE) of a particular material from its electromagnetic parameters and electrical conductivity
[2].  This  work  is  a  pioneer  investigation  on  realising  EMI  shielding  structures  with  enhanced
performance through a simulation-based approach. Further, this study also explores the influence of
the  number  of  layers  on  the  EMI  shielding  performance  of  the  simulated  layered  magnetic-
conducting  structures.  The  simulations  carried  out  using  ANSYS  High-Frequency  Structure
Simulator  (HFSS)  software  demonstrated  dominant  EMI  shielding  performance  of  layered
structures over the conventional conducting-magnetic composite systems, which is further validated
by EMI shielding measurements. Furthermore, it is found that the increment in the number of layers
in  magnetic-conducting  systems  can  significantly  contribute  to  improvement  in  shielding
effectiveness. The cumulative outcomes from the study suggest that simulation is an effective tool
to fine-tune the properties of the EMI shielding structures prior to the fabrication phase of the
systems.

Keywords: Electromagnetic interference shielding; Simulation; Multi-layered composites
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ABSTRACT:  The  orthorhombic  form  of  WO30.33H2O  is  prepared  hydrothermally  and  the
thermochromic property of the material is identified using spectroradiometer with in a wavelength
range of 325 nm to 1075 nm.  The thermochromism is referred to as a reversible change in color
when subjected to external stimuli of temperature1. Here the selected temperature window is from
30-200 ˚C. 

Throughout the procedure, the sample is placed on a
hot plate where temperature can be controlled and
the  reflectance  spectrum  is  recorded  at  different
temperatures.  The  variation  of  reflectance  with
temperature is identified and it is associated with a
change in bandgap. It is observed that wavelength
corresponding  to  maximum  reflectance  increases
with  increase  in  temperature.  The  bandgap
calculated using tauc plots for all temperatures and
is  shown  graphically  in  Fig.1  The  valence  and
conduction  band  positions  for  the  material  at
different  temperatures  are  also  evaluated.  The
absorbance  relation  with  temperature  is  analyzed
and the  presence of IVCT band is detected in the
absorbance spectra. The IVCT bands illustrate the
homovalent charge transfer mechanism behind the
thermochromism taking place in the compound. 

  
The thermochromism accompanied by the variation in bandgap is analyzed and illustrated using the
concept  of  homovalent  IVCT.  The  metal  to  metal  charge  transfer  peak  called  IVCT band  is
observed in the absorbance spectra. Hopping of electron between the reductant oxidant pairs (W6+

and  W5+)  constitute  charge  transfer  and  coloration2. The  change  in  bandgap  with  temperature
provides further supportive evidence to the thermochromic phenomenon observed in the compound.

Keywords: WO30.33H2O; the thermochromism; IVCT mechanism; bandgap tailoring
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ABSTRACT:  In  the  present  study crystal  structure  of  3-hydroxy-2-((2-hydroxy-4,  4-dimethyl-6-
oxocyclohex-1-enyl)  (4-methoxyphenyl)  methyl)-  5,  5-dimethylcyclohex-2-enone  was  determined
using single crystal X-ray diffraction.  Cyclohexane  is a  non  planar molecule  the  shape of which
vaguely resembles a chair. The conformation of cyclohexane molecule is constantly changing, with
the atom on the left which is currently pointing down flipping up, and the one on the right flipping
down.  Further  the  structural  feature  was  extrapolated  to  molecular  docking  studies  with  focal
adhesion kinase (FAK) domain using Autodock to study its anticancerous property. The compound
exhibited  considerable bacterial inhibition of lower to moderate  concentrations.  We  conclude  that
these derivatives can be used in medicine and have enormous potential as pharmaceutical agents due
to their biological activities. The above titled receptor gain  functional and  structural insights into
their mechanism of inhibition and explore its potential as an anticancer agent.

Keywords: Bis cyclohexyl diols; Docking; Focal adhesion kinase; anticancer
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ABSTRACT:  The ever-expanding horizons of  smart  electronic  gadgets  have  been contributing
significantly to electromagnetic radiation pollution, in recent years. Hence the development of light
and eco-friendly electromagnetic interference (EMI) shields become critical. Ideally, such shield
should protect a given system from undesirable EM waves by absorption or reflection shielding
mechanism.  Green  electromagnetic  interference  shielding  materials  are  preferred  over  other
materials,  due  to  their  eco-friendliness  with  minimal  secondary  pollution.  In  principle,  porous
shielding structures not only absorb most of the incident radiations and reduce the emission of
secondary  reflections  but  also  reduce  the  overall  weight  of  a  system/device  which  is  shielded.
Countless  materials  and  solutions  have  been  reported  as  novel  lightweight  porous  EM  wave
absorbers.[1,2] 
Here, we synthesized V2O5 hydrogel via a simple one-pot hydrothermal route and the nanowire
network inside the gel was polymerized by aniline.[3] One of the highlights of the less laborious
and low cost method of preparation is that, it involves only a few chemicals, thereby leaving less
carbon footprint. The mesoporous composite aerogels obtained after freeze-drying has a very low
density of ~0.03 g/cc and they exhibit excellent shielding performance (71.2 dB), superior specific
shielding efficiency (1338.8 dB cm3/g) and good green index (1.02). The porous structure of the
materials and successful incorporation of polyaniline was confirmed by scanning and transmission
electron microscopy and various spectroscopic analyses. Nevertheless, V2O5-polyaniline aerogels
have high conductivity, ample mechanical strength and absorption dominant shielding efficiency in
the entire X, Ku, and K band frequency. These ultra-low dense, ‘easy-to-prepare’ aerogels could be
used as future EMI shields in portable devices and avionic applications.

Keywords: EMI shielding; Aerogel; Polymer composite
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ABSTRACT: Third-generation thin-film solar cells based on CZTSSe are highly attractive because
of their exceptional optoelectrical properties, low fabrication costs, earth-abundant, and less toxic
constituting elements. Herein we propose a CZTSSe based solar cell and aim to report for the first
time, the effect of using a nontoxic n-type ZrS2 transition metal dichalcogenides (TMDCs) as a
buffer  layer.  The  simulated  structure  is  Al-doped  ZnO(AZO)/ZrS2/CZTSSe/Mo  and  the
performance of the proposed solar cell was analysed using the Solar Cell Capacitance Simulator
(SCAPS-1D)  program.  To  investigate  the  impact  of  the  ZrS2 layer  on  the  performance  of  the
proposed device, its donor density and electron affinity was varied from 1E12 cm-3 to1E16 cm-3 and
4.4 eV to 4.8 eV respectively. The simulation results indicate that the donor density doesn’t play a
huge role in the photovoltaic parameters of the device within the tested range, while the efficiency
of the device increased from 20% to 23% with an increase in the electron affinity of the ZrS2 layer.
Besides the influence of the buffer layer, a study was also carried out to find the role of operating
temperature and the intrinsic layer on the proposed device. The temperature was varied from 300 K
to 500 K and the thickness of the ZnO layer from 0.03 μm to 0.07 μm. Most of the parameters
declined rapidly with the increase in temperature while it remain constant with the change in ZnO
thickness.  Efficiency dropped to 9% at 500K from 23 % at 300K and the efficiency of the device
remained 23% with the variation of intrinsic layer thickness. The results as a whole suggest that the
ZrS2 could be a practical alternative for fabricating nontoxic CZTSSe solar cells.
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ABSTRACT: Manganite  based  perovskite  type  oxides  have  attracted  much  attention  for  the
different technological applications that can be built through their peculiar electronic and magnetic
features. In this study, Lanthanum manganite (LaMnO3) perovskite nanoparticles were synthesized
by combustion route using metal nitrates as oxidants and citric acid as fuel. Synthesized LaMnO3

nanoparticles were characterized using XRD, FTIR, UV-Vis and SEM analysis. XRD evidenced the
orthorhombic structure, crystallinity and the nanosize of the perovskite crystallites. FTIR spectra
illustrate a tensile energy band in the Mn-O-Mn bonds related with MnO6 octahedron, which are
attributed to the characteristic  perovskite  structure.  SEM micrograph shows spongy porous like
microstructure. The sample exhibited an absorption peak at 233 nm in the UV-Vis spectra.  A low
band gap value of 1.4 eV is obtained which makes the LaMnO3 structure promising for solar cell
applications. The refractive index, high frequency dielectric constant and static dielectric constant
were  calculated.  The  large  dielectric  constant  indicates  the  high  energy  efficiency  of  LaMnO3

nanoparticles. Magnetic behaviour was performed by VSM which revealed the paramagnetic nature
of LaMnO3 with a positive susceptibility at room temperature. Moreover these materials are widely
used in solid oxide fuel cells and promising for photocatalytic applications.

Keywords: Perovskites; combustion route; paramagnetic  
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ABSTRACT: Cadmium Telluride (CdTe) quantum dots (QDs) have attracted great  attention in
basic scientific researches due to their high fluorescence efficiency and good stability. They also
exhibits tuneable photoluminescence (PL) properties in the visible spectrum (~ 500-750 nm). Due
to these exceptional properties, CdTe QDs are attractive for the applications in drug delivery, bio-
imaging, and anti-cancer treatment. In this work, highly stable and water soluble mercaptosuccinic
acid (MSA) capped CdTe QDs were synthesized using a simple low temperature aqueous route.
Here, the refluxing time dependent optical properties of CdTe QDs were investigated. The MSA
capped CdTe QDs samples were prepared at constant pH with different refluxing time viz. 1, 2, 3,
and 4 hours. The samples are coded as S1, S2, S3, and S4, respectively. The photographs of the CdTe
QDs samples at different refluxing times are captured under normal light and irradiated with UV
light at 365 nm, as shown in Fig. 1 (a). In order to study the optical band gap as a function of
refluxing time, the CdTe QDs are characterized by using a UV-Visible Spectrophotometer.  The
optical band gap (Eg) of the QDs is calculated from absorption spectra by using Tauc s plots. Theʼ
optical band gap is found to decrease from ~ 3.50 to 3.35 eV with the increase of refluxing time
from 1 to 4 hours. The PL properties of the QDs are also investigated by recording the spectra under
the excitation wavelengths 320 and 450 nm. The CdTe QDs displayed a red shift in the emission
wavelength accompanied by variation in the emission peak intensity as a function of refluxing time,
as  shown  in  Fig.  1  (b).  The  average  size  of  CdTe  QDs  is  estimated  from  Field  Emission
Transmission  Electron  Microscope  (FETEM)  image  analysis.  High  Resolution  Transmission
Electron  Microscope  (HRTEM)  image  and  corresponding  Selected  Area  Electron  Diffraction
(SAED) pattern analysis confirm the formation of CdTe QDs. FETEM and HRTEM images, and
SAED pattern are  analysed by using Gatan Digital  Micrograph software.  Fourier  Transform of
Infrared (FTIR) spectra are recorded to analyse the vibrational properties of CdTe Qds.

Fig.1: (a) Photographs of the CdTe QDs samples at different refluxing times are captured under
normal light and irradiated with UV light at 365 nm and (b) PL spectra of the sample S1 with an
excitation wavelength 320 nm.
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ABSTRACT:  First order phase transition phenomenon are theoretically investigated in  RbH2PO4

crystal with the help of Ising type PLCM modified model. Four spin coupling term ⟨ Si
z , S j

z , Sk
z , Sl

z ⟩,
cubic and quartic phonon anharmonic interaction term, and another all possible interactions are also
introduced  in  the  modified  model.  With  the  consideration  of  Green’s  function  and  Zuberav’s
statistical  technique  in  the  MFA approximation,  the  pseudospin  parameter  ⟨Sz ⟩ ,∧ ⟨Sx ⟩are  also
accounts in which  ⟨Sz ⟩leads to polarisation. By fitting model values of  Ω ,J ' , J ,V ' , Ak ,N ,ω ,∧T
etc.  from  the  literature  of  RbH2PO4 crystal.  Theoretical  consequences  are  found  for
Ω̂ , ϵ , tan (δ ) ,∧P s. A very good agreement is observed for our theoretical and recent experimental
literature.

Keyboards: Four body interaction; Green’s function; Ising Model; Phonon-anharmonicity; Tabylokv’s Decoupling

303



ICMPMA 2022: Oral Presentation – SUB102
Excess properties of binary mixtures of selected amines in 2-methoxy ethanol at

various temperatures
K. Narendra1,*,  J. Panduranga Rao2, T. Srinivasa Krishna3, G. Srinivasa Rao4

1Department of Physics, V.R. Siddhartha Engineering College, Vijayawada, 520007, India
2Department of Physics, K.B.N. College, Vijayawada, 520001, India

3Department of Physics, P.B. Siddhartha College of Arts & Science, Vijayawada, 520007, India
4Department of Physics, Andhra Loyola College, Vijayawada,  520010, India

*Email: drkollanarendra@gmail.com

ABSTRACT: The experimental densities, ρ, and speeds of sound, u, for 2-methoxy ethanol (2-ME)
with  selected  amines  (diethylamine  (DEA),  triethylamine  (TEA),  tert-butylamine  (TBA))  from
(298.15 to 318.15) K and their binary mixtures have been reported. Excess internal pressure (πi

E),
excess free length (Lf

E), excess free volume (Vf
E), excess enthalpy (HE), excess free energy (GE) and

excess entropy (Ts
E) for binary mixtures were determined. The calculated excess values have been

fitted to the Redlich-Kister polynomial equations and the results are analysed in terms of molecular
interactions due to physical, chemical and structural effects between the unlike molecules.

Keywords: Excess properties; Internal Pressure; Excess Gibbs energy of activation; Molecular interactions
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ABSTRACT: In this paper, Legendre wavelet transform based texture analysis is proposed to study
the  phase  transitional  characteristics  of  Hydrogen  Bonded  Liquid  Crystals  (HBLCs).  Optical
textures are the essential features of liquid crystals and analysis of these textural features are useful
to investigate the material characteristics. Hydrogen bonded liquid crystals: alkyl  benzoic acid: p-
(p’-Octyloxy  benzylidene)-p-cyano  aniline  (nBA:  OBCA,  n=6,7,8)  are  considered  for
investigation.  Intermolecular interactions between the mesogen p-n- alkyl  benzoic acid (nBA)  and
mesogenic compound p-(p’-Octyloxy benzylidene )-p-cyano aniline (OBCA) yields the hydrogen
bonded  liquid  crystals  nBA:OBCA.  Here,  Legendre  moments  are  computed  from  the  wavelet
transformed optical texture using MATLAB computational tool. As a function of temperature, the
change in the state of liquid crystal material can be observed as series of liquid crystal textures.
These  textures  show  some  variations  in textural  features,  such  as  texture  colors,  size,  shape,
roughness,  randomness  and formation  of  bands or  stripes  etc.  Most  of  these  variations  can  be
observed as  sudden or abnormal changes in  transmitted intensity values of textures. Based on the
molecular structure and nature, changes in textural features occur and intensity value variations take
place.  They influence  the  moment  values  which  are  computed  from the  gray  level  transmitted
intensities. Analysis of these intensity values using Legendre Wavelet transform gives the enough
information  to  study the  phase  transitions  of  HBLCs.  Legendre  wavelet  transform capture  the
texture information in both frequency and spatial domains. The results of the proposed methodology
are in good agreement with thermal techniques available in the literature.

Keywords: Hydrogen bonded liquid crystals; Optical textures; Phase transitions; Legendre Wavelets; Image analysis;
MATALB
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ABSTRACT:  Transparent  conductive  oxides  (TCOs)  have  been  widely  used  as  an  important
component of optoelectronic devices. Among TCO materials, the versatile properties of Zinc Oxide
(ZnO) have drawn considerable attention due to direct wide bandgap (3.37eV), higher excitonic
binding  energy(60meV),  which  provides  more  efficient  excitonic  emission  even  at  room
temperature, high electromechanical coupling coefficient, the broad range of radiation absorption,
n-type conductivity and high photostability[1]. The intentional addition of dopant on ZnO can alter
the structural, morphological as well as optical properties of the deposits[2]. The rare earth elements
as the dopant can have more effect on the host matrix due to the larger ionic radii difference and
higher oxidation state compared to Zn2+ [3]. In the present work, nano-crystalline Zn 0.97 Nd 0.03 O
thin films were synthesized by using the chemical spray pyrolysis technique on a glass substrate at a
temperature of 450 . The X-ray diffraction pattern confirmed the polycrystalline nature of the℃
film with a hexagonal wurtzite structure. The crystallite size of Zn 0.97 Nd 0.03 O has decreased due to
the insertion of impurity ions. All the deposits showed a fibrous morphology. The deposits had a
transmittance value greater than 70% and a bandgap decrease from 3.27 eV to 3.11 eV, which might
be attributed to the existence of impurity bands created by the Nd 4f level below the conduction
band.  The  estimated  Urbach  energy  increased  due  to  the  defective  nature  of  the  film.  The
photoluminescence spectra showed the presence of both near band edge and deep level emissions.
The deposits showed violet, blue, green, and yellow-orange emission along with near band edge
emissions. Our study thus sheds light on the important role of the dopant in controlling and tuning
the structural and optical properties of ZnO nanostructure.

Keywords: Nd-doped ZnO thin film; Structural Properties; Optical Properties
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ABSTRACT:  Zn0.99Nd0.01O and  Zn0.99La0.01O are  deposited  on  glass  substrates  at  673  K  using
chemical spray pyrolysis technique. Both the deposits showed polycrystalline nature with peaks
corresponding to (1 0 0), (0 0 2), (1 0 0), (1 1 0), (1 0 2), (1 0 3), (1 1 2) matching with the
hexagonal wurtzite structure of pure ZnO. Both the deposits showed maximum peaks along (1 0 1)
plane  without  any  secondary  peaks  corresponding  to  Nd2O3 and  La2O3.  However,  Zn0.99Nd0.01O
samples showed higher crystallinity. Morphological studies showed fibrous structure for both the
deposits.  EDAX  analysis  and  elemental  mapping  confirmed  the  incorporation  and  uniform
distribution of Nd3+ and La3+ ions in Zn2+ lattice. Optical studies revealed maximum transmittance
and increased energy bandgap for Zn0.99Nd0.01O deposits. Photoluminescence studies showed band
edge emission (NBE) and deep level  emission (DLE) peaks corresponding to  recombination of
electron - hole pairs and Zn and O related defects. Zn0.99Nd0.01O films showed lesser defects and
higher intensity of NBE emission corresponding to crystallinity of the deposits. Both the deposits
showed  ohmic  nature  with  current  in  the  range  of  10-9 A.  Compare  to  Zn0.99La0.01O  deposits
Zn0.99Nd0.01O samples  showed higher  current  value.  Hence,  Zn0.99Nd0.01O deposits  showed better
transport properties and can be used in the field of optoelectronics.

Keywords: Spray pyrolysis; Structural properties; Optical properties; Photoluminescence
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ABSTRACT: The interactions between components of the binary liquid mixtures of 1,2-butanediol
+ ethylbutyrate are found to be effected by the ultrasonic wave with frequency of 2MHz.Using
experimental data, some thermodynamic and acoustic parameters  are computed at temperatures
303.15, 308.15, 313.15 and 318.15K and atmospheric pressure over the entire composition range.
Among  the  parameters  are  relaxation  time  (τ),intermolecular  free  length(Lf),acoustic
impedance(Z),  Rao’s  constant(R)  and  Wada’s  constant(W).Variations  in  these  parameters  with
composition  and  temperature  have  been  discussed  with  reference  to  the  nature  of  interactions
between the component molecules.

Keywords: Binary liquid mixtures; 1,2-butanediol; ethylbutyrate; Ultrtasonic velocity;free volume; free length
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ABSTRACT: The work reported here exploits the extraordinary features of Graphene Nanoribbons
(GNR)  and  well-known  conductive  Polypyrrole  (PPy)  polymer  to  develop  a  very  good
electrochemically  active  composite  for  sensing  metal  ions.  A strong  hydrogen  bond  and  pi-pi
interaction between the two components facilitate an enhanced conductive 3D network that has
been  used  to  design  and  fabricate  an  electrochemical  sensor  for  selective  and  sensitive
determination  of  Pb2+ ions  by  Differential  Pulse  Voltammetry  (DPV).  The  probe  has  further
extended to simultaneously detect  Zn2+, Cd2+, As2+, Cu2+, Pb2+, Fe2+ and Hg2+  ions.  Moreover, the
larger effective surface area, higher porosity, and chelating groups of composites promote better
adsorption – stripping process of Pb2+ ions leading to a high detection limit of 0.03 nM with a
sensitivity of 0.7557 μA μM−1cm−2. This study is extended to detect heavy metal ions in lake water
samples demonstrating promising applications in real-time (environmental) samples and the study
shows a deviation of ≈10% when validated with atomic absorption spectroscopy studies.  

Keywords: Hydrogel; Graphene nanoribbons; Polypyrrole; Toxic Metal Ions; Stripping Voltammetry; Sensors
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ABSTRACT:  Green  extracts  have  natural  bio  active  molecules  that  are  known  to  possess
significant therapeutic potential.In view of reducing toxicity,paved the way for synthesizing metal
oxide nanoparticles via fruit peel extract.They eliminate the usage of chemical reducing agents.The
present  view  discusses  the  role  of  phytochemicals  ,and  it  intends  to  summarize  the
nanoparticles(ZnO&CuO) synthesized using friutpeel extract and their associated studies such as
XRD, FTIR, UV-Vis Spectroscopy etc.The particles are crystalline in nature with average size of
40nm.The XRD spectrum reveals the phase purity of ZnO and CuO nanoparticles.The FTIR spectra
of CuO NPs indicates the fruitpeel extract bind into copper oxide nanoparticles.Therefore it acts as
reducing,stabilizing or dispersing agent.Also, they prevent the agglomeration of nanoparticles.The
UV-Vis spectrum reveals the surface plasmon vibrations with metal oxide nanoparticles.Hence, the
synthesized nanoparticles are the potential candidates for biomedical applications because of their
absorbing properties

Keywords: fruitpeel extract; metal oxide nanoparticles; reducing agent
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ABSTRACT: The experimental densities, ρ, and speed of sound, u, for pure ethylbutyrate(EB) and
1,3-Butane diol from (298.15 - 323.15) K and their binary mixtures have been reported. Excess
internal pressure (πi

E),  excess free length (Lf
E),  excess free volume (Vf

E),  excess enthalpy (HE),
excess  free  energy  (GE)  and  excess  entropy  (Ts

E)  for  binary  mixtures  were  determined.  The
estimated excess values were fitted to the Redlich-Kister polynomial equations, and the findings
were  analysed  in  terms  of  molecular  interactions  caused  by  physical,  chemical,  and  structural
interactions between the dissimilar molecules.

Keywords: Excess properties; Internal Pressure; Excess Gibbs energy of activation; Molecular interactions; Ethyl
butyrate; 1,3-butane diol
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ABSTRACT: Titanium dioxide (TiO2)  is considered as a chemically inert and safe semiconducting
material and has been used as an excellent photocatalytic material. In this work TiO2  thin  films
have been deposited on glass substrate by non-aqueous sol gel dip coating technique.   The as-
deposited  films  were  calcinated  at  550oC.  The  annealed  film  was  characterized  by  X-ray
diffraction(XRD), Raman spectroscopy, UV-Visible spectroscopy, Profilometer and Field Emission
Scanning Microscopy (FESEM). XRD results revealed that the prepared film is crystalline and has
anatase crystal  structure.  Raman scattering confirmed the existence of TiO2anatase thin film by
Raman vibrational mode positioned at 143, 396, 516 and 639cm-1. The optical studies of the film
wasstudied using optical transmittance spectra. The optical band gapof  3.61eVwas obtained using
Tauc plot. The thickness of the film was measured using stylus profilometer. The crystallinity and
thickness of films were confirmed by the FESEM image. The prepared thin film is a prospective
candidateforphotocatalytic degradation of organic dyes.

Keywords: TiO2 thin film; XRD; Raman; FESEM; UV-Visible
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ABSRACT:  The  effect  of  transition  metal  doping  on  the  dye  degradation  efficiency  of  ZnO
nanostructures are investigated by pristine and Co doped ZnO nanostructures synthesized by simple
hydrothermal method. Phase purity and crystal structure of synthesized samples are revealed by X-
ray diffraction(XRD) and the spectra confirms the phase pure material  with hexagonal wurtzite
structure. The crystalline size is found to decrease with Co doping. Optical characterization was
done by UV-Vis absorption spectroscopy and Photoluminescence (PL) spectroscopy . Optical study
confirms that band gap energy of the samples during doping with Co decreases as compared to pure
ZnO and defect structure contribution can also found using PL spectra. Surface morphology of the
prepared samples studied using Scanning Electron Microscopy(SEM) which reveals the dependency
of morphology with doping concentration. The photocatalytic activity of the synthesized samples
under sunlight over the Crystal Violet (CV)dye were investigated for pure and doped samples. The
result showed that the prepared compounds can be used as an efficient material for photocatalysis.

Keywords: Transition metal Oxides; Hydrothermal; Photocatalysis
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ABSTRACT:  Surface enhanced Raman scattering (SERS) spectroscopy is a powerful technique
that provides molecular information through enhanced Raman scattering from minute amounts of
substance near nanostructured metallic surfaces. In this work, network aligned like silver nanowires
were prepared using polyol method, maintaining a constant polyvinyl pyrrolidone to silver nitrate
molar ratio. The structure, morphology and plasmon resonance properties of these nanostructures
were investigated in detail using X-ray diffraction, field emission scanning electron microscopy and
UV-visible spectroscopy methods. The morphology of the network like structure consists of silver
nanowires, with average length 7 μm, arranged in a periodic fashion. The surface enhanced Raman
scattering activity of these network like nanostructured silver substrates were tested with probe
molecules under 514 nm laser excitation. Investigations indicated that these network like aligned
nanowires  are  promising  candidates  for  application  as  substrates  for  surface-enhanced  Raman
scattering.
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ABSTRACT: This study describes the green production of ZnO2  nanomaterials and their physical
and chemical properties utilising Delonix elata leaf extract. ZnO2 nanoparticles are produced using
three distinct synthesis methods. To gain a better knowledge of the influence of processing factors
on generated ZnO2 nanomaterials, a systematic study was undertaken on the key physical attributes.
FESEM,  FT-IR,  UV–Vis,  and  DLS  analyses  were  all  used  to  characterise  the  produced  ZnO2

nanoparticles.  Furthermore,  the  produced  ZnO2 nanoparticles  may  be  used  as  nanocrystalline
materials.

Keywords: Green synthesis; ZnO2 NPs; Delonix elata; Nanocrystalline
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ABSTRACT: Recent technological developments in mirror-based grazing incidence X-ray optics
with the advent of new generation synchrotron radiation sources have stimulated the need for basic
research  in  high-quality  metallic  mirror  materials  for  novel  applications  [1].  Among  different
metallic materials, a binary alloy of copper and tin called speculum metal was used to make vital
optical components in experimental astronomy and X-ray optics from the 17th century to the 1930s.
It  is highly reflecting and suitable to make brilliant polishing surfaces with excellent resistance to
tarnishing [2]. In this context, we have studied for the first time the reflectivity of the speculum and
other mirror  materials  in  the hard X-ray region based on theoretical  calculations and computer
simulations. Further, the experimental investigations on the grazing angle hard X-ray reflectivity of
speculum metal  for  different  photon energies  [  Fig.1]  are  made using the national  synchrotron
radiation facility–Indus 2, located at RRCAT, Indore. Results of these Investigations may help to
find new scientific and technological applications for this material in diverse fields of experimental
astronomy, medical and optical instrumentation.
                                     
Keywords: Speculum metal; Metal mirror; X-ray reflection, X-ray optics, Hard X-ray                                          
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ABSTRACT: In this work, CuS Nanoparticles  were synthesized by the solution reaction based
hydrothermal method. The prepared samples are characterized by Powder X-ray diffraction (XRD),
Diffusion  reflectance  spectrophotometer  (DRS),  Scanning  electron  microscopy  (SEM),  Fourier
transform infrared (FT-IR) spectroscopy.  XRD results  shows peaks  corresponding to  hexagonal
phase with good crystalline nature and also there is internal structural variations with influence of
hydrothermal conditions. Average crystallite size, lattice strain and dislocation density are estimated
by Debye-Scherrer method. The average crystal lattice sizes of prepared nanoparticles are in the
range of 15 nm. The strain and dislocation density are also calculated from XRD studies. Band gap
energies are calculated from Diffusion Reflectance spectra and measured Energy band gap is 2.25
eV. With increasing temperature and duration of annealing time in the host lattice optical energy
bandgap  decreases  it  indicates  the  quantum  confinement  of  synthesized  samples. The  surface
morphology of prepared nanopowders shows rectangular flakes with non-uniform distribution. FT-
IR spectrum shows the fundamental vibrational modes of CuS . 

Keywords: CuS; Hydrothermal method; XRD; DRS.SEM
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ABSTRACT:  The  use  of  novel  advanced  data  analysis  techniques  allows  an  enhanced
understanding of a particular phenomenon. In this regard, chemometrics uses mathematical tools to
provide information related to chemical processes. This approach is especially useful with novel
experiments  that  generate  seemingly  uncorrelated  data.  In  this  work,  the  principal  component
analysis (PCA) is used to examine the data generated during the characterization of Linde type A
(LTA) zeolite grown under specific conditions. The experiment examined by PCA was the synthesis
of LTA zeolite  synthesized under a variation of crystallization time. The obtained materials were
characterized  by  electrochemical  impedance  spectroscopy  (EIS),  scanning  electron  microscopy
(SEM),  energy-dispersive  X-Ray  spectroscopy  (EDS),  X-Ray  diffraction  (XRD),  and  UV-Vis
spectroscopy.  The  resulting  data  were  analyzed  using  the  PCA to  identify  common  behaviour
patterns,  as well  as  to  detect  an unrevealed correlation between this  data  and the experimental
procedure. Although chemometric methods have been previously described in literature1, the data
analysis for zeolite synthesis proposed in this work, to our knowledge, has not been described to
date.
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ABTRACT: Nanofluids have a variety of uses that are currently being discovered, including solar
energy  systems,  heat  transfer  systems,  electronic  cooling  systems,  and  so  on. Flame  retardant
coatings are a low-cost and effective technique to protect a variety of equipment against fire, and
they are frequently utilised on materials like wood, plastics, electronics, and fabrics. 
In the present study, Alkaline Earth Metal Oxide like Strontium Oxide (SrO) nanoparticle were
synthesized  by chemical  co-precipitation  method.  Structural,  surface  morphological  and optical
properties  of  the  samples  were  investigated  by  X-ray  diffraction  (XRD),  Scanning  Electron
Microscopy  (SEM),  UV-Visible  Spectroscopic  analysis  and  Fourier  Transform  Infrared
Spectroscopy (FTIR).  Strontium oxide based nanofluid was prepared using therminol as a base
fluid.  The stability  of  the  SrO nanofluid  was examined through UV-Visible  spectrophotometer.
Thermal conductivity of SrO based nanofluids were studied in detail. Thermal conductivities of the
nanofluid  at  different  weight  percentages  of  SrO  nanoparticle  were  measured  at  varying
temperatures. SrO based nanofluid has high thermal conductivity than base oil and it is a better
option for use as a thermal conduction fluid. Synthesized strontium oxide nanoparticle based flame
retardant coating and flame retardancy were analysed using Limiting Oxygen Index (LOI) test. 

Keywords: Nanoparticle; Therminol oil; Nanofluid; Thermal conductivity; Flame retardancy
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ABSTRACT:  Controlling  of  the  growth  of  pathogenic  micro-organisms  are  an  essential
requirement for the well being of all living organisms. Among different type of nanocomposites,
inorganic-organic polymer nanocomposites have some unique features. Present study focus on the
preparation of inorganic- organic nanocomposite based on conducting polymer and mixed transition
metal oxides. Transition metal oxides are well known for the antibacterial property the presence of
quaternary ammonium salts and halamines in the polymeric structure further enhance antimicrobial
properties. The structural, surface morphological, chemical composition and optical properties of
prepared  nanocomposites  were  evaluated  with  XRD,  SEM, EDX and FTIR.  The antimicrobial
efficiency of samples were studied on gram negative and gram positive bacteria with the aid of disc
diffusion method.

Keywords: Nanocomposite; Conducting polymer; Antimicrobial
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ABSTRACT: Rapid advancement in the usage of electronic devices in recent years underlines the
necessity  for  the  fabrication  of  highly  efficient  electromagnetic  interference  (EMI)  shielding
materials.  The  present  work  reports  development  of  an  EMI  shielding  material  prepared  by
combining into a single whole, an environmental friendly polymer-polyvinyl alcohol (PVA) and
highly conducting filler-mutiwalled carbon nanotubes (MWCNT). These flexible  PVA/MWCNT
composite films are fabricated via solution casting method. The surfactant, sodium dodecyl sulfate
has ensured the uniform dispersion of filler which is confirmed by FE-SEM analysis. Interestingly,
the surfactant all by itself is found to reduce the OH content and is verified through FTIR. The
electrical conductivity of the sample is optimized by varying parameters. Thus, we have achieved a
highly conducting composite film with a good EMI shielding effectiveness of 20 dB without using
cross linking agents and yet reducing the OH content thereby making the material a stable one.  

Keywords: nanocomposites; polymer-matrix composites; electrical properties; shielding effectiveness
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ABSTRACT:  Relaxor ferroelectrics are the materials which are characterized by the presence of
polar nanoregions (PNR’s), and usually exhibit a broad and strong frequency dependent dielectric
permittivity peak, making their dielectric and electromechanical properties stable over a wide range
of temperature. Owing to such characteristics, relaxors find numerous applications in the field of
actuators, sensors, capacitors etc [1]. However, the supremacy in the field of relaxors is still of lead-
based  ceramics,  which  are  toxic  and  hazardous  in  nature  [2].   Therefore  the  need  for  the
replacement of lead-based ceramics has intensified the search of lead-free alternatives in recent
years [3]. In this regard we have developed a perovskite (ABO3) based ‘A’ site tunable lead-free
relaxor  ferroelectric  system  viz., (Ba1-xCax)(Sn0.11Zr0.05Ti0.84)O3;  (0≤x≤0.20) exhibiting  an  average
cubic (Pm3m) phase at room temperature as inferred from x-ray diffraction studies [4]. Further, the
dielectric studies have confirmed a relaxor ferroelectric behaviour for all these ceramics. Moreover,
despite having cubic phase, the fabricated ceramic systems have shown a slim hysteresis loop when
subjected to PE loop measurements.  Such a contrapositive behaviour is found to be owed by the
presence of locally off-centered atoms corresponding to  ‘A’ and ‘B’ site of the cubic perovskite
phase. In addition, our analysis have revealed a cooperative behaviour between the dipoles driven
by  the  locally  off-centered  ‘A’  and  ‘B’  site  atoms,  which  has  been  confirmed  via  Raman
spectroscopic studies. The short-range correlations among the off-centered cations corresponding to
‘A’ and ‘B’ sites, and hence the number, and size of polarnano regions (PNRs) have shown an
increasing trend as a function of  Ca2+(x), which has been clearly revealed by the enhancement of
ferroelectric polarization. The increase in strength of the PNR’s via Ca2+(x) content has been found
to be analogous to the decreasing temperature behaviour of relaxor ferroelectrics. The presence of a
slim hysteresis loop along with broad and diffuse dielectric nature has made the ceramic a potential
candidate for various energy storage applications [4].
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ABSTRACT: In this study, hydrophilic activated carbon has been prepared and used to synthesize
innovative  activated  carbon/Polysulfone  mixed  matrix  membranes  (MMMs).  These  membranes
were investigated in terms of membrane morphology, hydrophilicity, antifouling ability, and metal
ions rejection. The activated carbon (AC) was prepared from a simple chemical activation method
using Rhizophora mucronata propagules, which are having rich in aerenchyma cells and possesses a
high surface area. The hydrophilicity of the MMMs is enhanced by the incorporation of activated
carbon, which is  confirmed by the water  contact angle,  water  uptake and pure water flux.  The
optimized concentration of 0.625 wt% activated carbon (A2) incorporated mixed matrix membrane
exhibits rejection efficiencies of 98±0.5%, 99±0.5%, 92±2% and 44±1% for Pb+2, Cd+2, Hg+2 and F-,
respectively, with the best permeate flux. The fabricated mixed matrix membranes demonstrate an
excellent flux recovery ratio and reversible fouling, when filtrating a mixed feed solution containing
200 ppm BSA, 10 ppm Pb+2 and 10 ppm Cd+2. The optimized A2 membrane showed excellent long-
term stability upto 120 hrs without compromising in permeate flux and rejection efficiency. Finally,
a  numerical  investigation  using  a  usual  transport  model  has  shown that  dielectric  exclusion  is
probably a major mechanism to physically explain experimental trends.
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ABSTRACT: 4-Nitrophenol (4NP) is a nitroaromatic refractory organic pollutant commonly used
in the production of dyes, pesticides, herbicides etc. The high stability and solubility of PNP in
aqueous solutions makes it a serious threat to the environment [1]. The aqueous phase reduction of
4NP to less toxic and commercially important 4-Aminophenol (4AP), using NaBH4, is considered
as a clean and feasible way for its removal from industrial wastewater under mild conditions  [2].
Even though this method is thermodynamically viable, a suitable catalyst is necessary to overcome
the electrostatic barrier between the negatively charged 4NP and borohydride ions. Moreover, the
catalytic  reduction  of  4NP to  4AP using  NaBH4 has  been widely  used  as  a  model  reaction  to
evaluate  the  catalytic  activity  of  nanostructured  materials  [3].  In  the  present  work  NiCo2O4

nanoparticles  were  synthesized  through  the  thermal  decomposition  (at  2800 C)  of  NiCo-mixed
hydroxide and employed as catalysts in the reduction of 4NP. The structural, morphological and
surface compositional investigations were carried out using different characterization techniques.
The X-ray diffraction analysis confirmed the successful formation of cubic NiCo2O4 nanoparticles.
The  Transmission  electron  microscopy  images  revealed  the  quasi-spherical  morphology  of  the
nanoparticles with an average particle size of 15 nm. The prepared NiCo2O4 nanoparticles exhibited
excellent catalytic activity in the 4NP reduction reaction with a rate constant of 0.11 min -1 and more
than 88% conversion was achieved within 20 minutes. The catalytic reaction followed pseudo first-
order kinetics and the activation energy was calculated to be 30.9 kJ/mol, which is lower than some
of the previously reported catalysts. Also, the catalyst was reused for five times without much loss
in the activity.
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ABSTRACT: Global warming mainly due to the effect of Emission of green house gases especially
Carbon dioxide (CO2), has significant effect in climate change in recent years. Recently, Carbon
dioxide (CO2)  capture with ionic liquids (ILs) has appreciably attract  researchers.  Our research
work mainly focus on  the Physico-Chemical properties of pure and binary mixtures of  1-butyl-3-
methylimidazolium  bis  (trifluoromethylsulfonyl)  imide ([Bmim][NTf2])  and  2-propoxyethanol
(2PE) are determined for the entire mole fraction range as a function of temperature (298.15 K to
323.15) at atmospheric pressure. The  experimental data of density and speed of sound is used to
calculate excess molar volume and excess isentropic compressibility values. The excess values are
fitted  to  Redlich-Kister  polynomial  equation  to  estimate  the  binary  coefficients  and  standard
deviation between the experimental and calculated values. The calculated properties are discussed
in terms of molecular interactions present in the investigated systems. Further, the influence of
structural effects in the binary mixtures is also analysed using the experimental FT-IR spectrum
recorded at room temperature.  

Keywords: 1-butyl-3-methylimidazolium bis(trifluoromethylsulfonyl) imide; 2-propoxyethanol; molecular interactions;
FT-IR
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ABSTRACT:  Liquid-liquid  separation has  huge potential  in  industries  such as  pharmaceutical,
chemical,  fuels,  and  fertilizers.  Separation  of  organic  solvent  mixtures  is  crucial  in  present
circumstances.  Membrane separation  is  one  such auspicious  gears  for  liquid-liquid  separations.
Organic solvent nanofiltration, solvent resistant nanofiltration and ultrafiltration exist in the field of
liquid-liquid separation by membranes. Implementation of such technology in chemical industries
reduces the time consumption and is cost efficient. Even though, lot of research has been done,
attention is needed in the field of organic-liquids separation aided by membranes. In this review
various membranes used for organic mixtures such as polar-nonpolar, polar-polar and nonpolar-
nonpolar separations are discussed with a focus on membrane materials, type of separation and
experimental set up. In the recent years tremendous research has been done to develop few solvent
stable materials in order to withstand harsh and tough organic solvent molecules. Organic liquids in
specific  are  found  to  imperil  membrane  morphology  therefore  development  of  solvent  stable
membranes or solvent resistant membranes is still a challenge in membrane technology. Hansen
solubility parameter is one theory which explains the stability of a polymeric material in various
organic solvents based on dipole, hydrogen bonding and dispersive forces. Synthesis of materials
which meet these criteria would be a breakthrough in organic solvent separation. Therefore, this
application of membranes would reduce the pollution caused by organic solvents by purification
and also enhance the utilization and reusage of organic solvents to a greater extent.

Keywords: Liquid-Liquid separation; organic solvent nanofiltration; ultrafiltration; Hansen solubility parameter
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ABSTRACT:  The  present  paper  explores  the  thermoluminescence  characteristics  of
Sr2Al2SiO7:Dy3+ phosphors  prepared  via  combustion  method.  The  studies  concentrate  on  the
application of samples in the field of dosimetry. 
X-ray diffraction (XRD) was done to confirm the formation of phosphors. Thermoluminescence
studies were conducted after the irradiation of phosphors with γ doses from 3 Gy to 5 kGy. The
glow curves were deconvoluted via Computerized deconvolution method (CGCD) and the kinetic
parameters were calculated. And the linear dose-response from 3 Gy to 250 Gy doses suggests the
suitability of Sr2Al2SiO7:Dy3+ phosphors in moderate dosimetry applications.

Keywords: Phosphors; Gamma dosimetry; Thermoluminescence
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ABSTRACT:  An interesting method for preparing graphene-coated on the soda-lime glass. This
work revealed the structural and optical study of Graphene coated soda-lime glass. The graphene-
coated soda-lime glass was prepared by the dip-coating process in the presence of graphene which
is  obtained by the  Hummers  method. The coatings  cycles  were  varied.  The  prepared  samples'
structure, morphology, and optical properties were investigated via XRD, SEM, EDS, FTIR, UV,
and contact angle.  The XRD spectra indicated the coexistence of graphene particles. The FTIR
spectroscopy  identified  the  functional  group  present  in  the  sample.  The  morphology  of  the
graphene-coated soda-lime glass was characterized by SEM. The elements present in the sample
were analyzed using EDS. The bandgap is high for coated glass compared to pure glass. This was
identified  by  Ultraviolet  spectroscopy.  The  contact  angle  value  is  increased  for  coated  glass
compared with soda-lime glass.

Keywords: Graphene; Soda-lime glass; modified Hummers method; UV
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ABSTRACT: A novel thiourea ligand and its Zn (II) complex were prepared and characterised by
elemental analysis, FT-IR, NMR and HR-MS methods. Anticancer and antimicrobial activities of
the compounds were investigated. The comparison of the results obtained showed that the metal
complex exhibited better activity than the ligand and the reference compound.  
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ABSTRACT: One of the major organic pollutants such as Bisphenol-A (BPA), is pervasive in the
environment and is commonly used for the manufacturing of medical devices, food containers and
polycarbonate water  dispensers. Their  release into the environment  has  an impact  on all  living
organisms,  not  just  humans.  Hence,  there  is  an  urgent  need  to  develop  efficient  methods  for
removing it  from the  environment.  Adsorption  using  microporous organic  polymers  (MOPs) is
widely studied because of their small pore size, large surface area, and high adsorption capacity. 
In this study, microporous organic polymer, HCP-C was synthesized using fluorenone and benzene
as  the  monomers,  its  post-synthetic  amination  reaction  with  diamino  propane  was  carried  out
prepare  HCP-A.  The  porous  polymer was  characterized  by  powder  XRD  analysis,  XPS
measurement, CHN analysis, solid state 13C-NMR and FT-IR spectroscopic tools. Thermal stability
and morphology of the MOPs were studied by TGA measurements and SEM analysis. Textural
characterization of MOPs was carried out via N2 sorption analysis. The adsorption capacities of the
MOP was investigated as a function of various parameters like pH, concentration, time, temperature
and  also  studied  the  various  adsorption  isotherms and  kinetic  models.  Pore  size,  surface  area,
hydrogen bonding, π-π interaction and electrostatic interaction are significant factors which affects
the adsorption of BPA onto the MOP.
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ABSTRACT: Amino acids and their complexes belong to a family of organic materials that have
potential applications. L-Proline cadmium chloride is one such semi-organic material crystallizing
in the crystal form of orthorhombic crystal system with space group P212121 . Literature survey
shows that no effective result while doping with zinc in L-proline cadmium chloride. So, we are
attempting to  conduct effects  of dopants like cobalt  and nickel  in  L-proline cadmium chloride.
Cobalt and nickel exhibit different stereochemical requirements for the set of chloride and L-Proline
ligands,  due  to  their  bivalency.  Single  crystals  of  cobalt  chloride  doped with  proline  cadmium
chloride and nickel chloride doped with proline cadmium chloride were synthesised by method of
slow evaporation. Single crystal X-Ray diffraction, Powder X-Ray diffraction, Fourier transform
infrared were done to study more about the structure of the grown crystal. The internalization of
cobalt chloride and nickel chloride as dopants into proline cadmium chloride were confirmed by
EDAX analysis. UV-VIS spectral analysis was also done.

Keywords: Dopants; slow evaporation; L- proline
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ABSTRACT: A novel tetradentate N4 macrocyclic ligand, ATETA was synthesized by [1+1] cyclic
condensation of adipic acid with triethylenetetramine through reflux method in ethanolic solvent. C
H N  analysis,  FT-  IR,  FT-Raman,  electronic,  1H NMR,  13C NMR and  ESI  MS were  used  to
characterize the synthesised macrocyclic ligand. Molecular geometry optimization of the ground
state  of  ATETA was  carried  out  using  the  density  functional  theory  (DFT)  with  the  B3LYP
functional and the 6-311+G(d,p)  basis set. The electronic excitation transitions of ATETA were
investigated using the (Time-dependent) TD/DFT method on the ground state optimized geometry.
On the grounds of theoretical calculations, FMO analysis, global reactivity descriptors, MEP plot,
first-order  hyperpolarizability  and  NBO  analysis  were  explained.  Both  molecular
hyperpolarizability  calculations  and SHG measurements  validated  the  NLO activity  of  ATETA.
Binding affinity of ligand with target protein has been examined by molecular docking study. The
second harmonic generation (SHG) e ciency of ATETA was also determined experimentally usingffi
urea  as  reference.  In  vitro antibacterial  activity  of  the  compound  was  screened  against  four
pathogenic  strains,  Escherichia  coli,  Pseudomonas  aeruginosa, Enterococcus  faecalis  and
Staphylococcus aureus by Agar well diffusion method

Keywords: DFT; Molecular docking; Antibacterial 
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ABSTRACT: Bismuth  telluride  (Bi2Te3)  nanoparticles  of  different  sizes  were  synthesized  by
mechanical alloying (MA) of elemental Bi and Te powers for different durations (15 min, 3h, 5h
and 10h). Antimony doped bismuth telluride, Bi2-xSbxTe3 with different percentages of antimony
(x=0, 0.5, 1, 1.5, 2) have also been synthesized by MA. X-ray characterization has revealed the
powder nanostructures of  all  the samples.  The detailed structure and microstructure parameters
(crystallite  size,  microstrain,  lattice parameter  etc.)  and their  changes with milling time and Sb
doping proportion have been explored. FTIR study has been carried out to determine the optical
bandgap of the samples. It is seen that there is an increase in bandgap with size reduction of Bi2Te3

and the bandgap also increases with an increasing proportion of incorporated antimony. However, in
the case of 100% antimony, i.e, for Sb2Te3, the bandgap is found to decrease than that of the 75% Sb
doped  sample,  which  is  explained  in  terms  of  its  microstructure.  Hence  the  microstructure
correlated crystallite size effect and doping effect on bandgap are studied. Urbach energies of all the
samples are calculated and the positions of the conduction band and valance band of these samples
are also determined.

Keywords: Mechanical alloying; Bi2Te3; Microstructure; Optical bandgap; Urbach energy
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ABSTRACT: Textile wastewater has become a major source of surface water contamination due to
their characteristics that varies significantly in parameters such as color, turbidity, suspended solids,
high electrical conductivity   and high chemical oxygen demand, as they contain a lot of chemicals
in them. These parameters are known to cause severe negative environmental impacts, therefore
minimisation  or  complete  removal  of  these  parameters  becomes  a  major  focus  for  wastewater
remediation.  Usually  the  textile  wastewater  is  treated  via  physico-chemical  methods  such  as
chemical  precipitation,  coagulation-flocculation,  wet  air  oxidation  etc.,  followed  by  biological
treatment. But among the various conventional wastewater treatments available, adsorption using
the activated carbon is considered to be the most promising one, even though it is not cost effective
and  energy  efficient.  In  order  to  overcome  this  drawback,  the  activated  carbon  particles  are
subjected to more research , by coating them with various metal oxide nanoparticles, in which the
use of nickel oxides are less explored  (as per the literature survey). So, in this present study the
granular  activated carbon- GAC (0.4 to  0.8 mm in particle  size) are  coated with  nickel oxide
nanoparticles via chemical bath deposition (CBD) method to prepare composite materials [GAC-
NiO], having a faster adsorption capacity. After the deposition, the carbon particles are removed,
washed  with  deionised  water  and  calcined  at  300 ̊C  for  an  hour  to  generate  the  GAC-NiO
composite. The deposition of NiO nanoparticles, increases the surface area of the  activated carbon
resulting in a faster adsorption rate ,thereby, making the composite more cost effective and energy
efficient. The composite synthesised was investigated for the removal of color and suspended solids
from the raw textile effluent. The initial characteristic value of the textile effluent for the parameters
such as pH, color and solids (total dissolved & suspended solids) were carried out via standard
operating procedure for wastewater characterisation which will be used at the end to calculate the
removal  efficiency  of  the  composite  being  used.  The  optimum dosage  and time  of  adsorption
treatment is found for the textile effluent having a pH (7.45), color (reddish brown) and suspended
solids  (60-80  mg/L).  Surface  morphology  of  the  prepared  composite  is  examined  with  SEM
characterization technique to confirm that the nickel oxides are deposited onto the carbon particles.
The XRD scans performed in order  to  analyse the crystalline structure of nickel  oxide and its
average size of crystallites and interplanar distance. FTIR analysis of the textile effluent before and
after treatment is done to analyse the effectiveness of the composite on color and suspended solids
removal. The suspended solids rapidly undergoes floc formation and gets settled at the bottom when
treated with the composite being synthesised compared with bare activated carbon itself. Therefore,
the GAC-NiO composite is efficient for the complete removal of color and suspended solids from
the raw textile effluent.

Keywords: Nickel Oxide; Color removal; Textile effluent; Adsorption; Activated Carbon
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ABSTRACT: Zn1-xCdxO (x=0, 0.02, 0.04, 0.06) nanoparticles have been synthesized by a simple
sol–gel method. X-ray diffraction studies revealed that the powders possess Hexagonal Wurtzite
phase. XRD results showed a significant change in lattice parameters of Zn1-xCdxO compounds with
cadmium concentration.  The  optical  band gap,  estimated  from Ultraviolet-Visible  Spectroscopy
study,  decreased  from  3.22  to  3.15  eV  with  the  increase  in  cadmium  content.  The
photoluminescence spectrum recorded at room temperature by 310 nm excitation wavelength. PL
spectra  exhibited  three  different  emission  bands  around  410  nm,  460  nm  and  510  nm.  The
broadness of strong green emission peak was observed to increase with cadmium concentration. All
the luminescence peaks are explained as due to various defects like zinc vacancy (VZn), oxygen
vacancy (VO), zinc interstitial (Zni) and their complexes.

Keywords: ZnO; Sol-gel method; bandgap tuning; Photoluminescence
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ABSTRACT: In the past decades, population growth and industrial development have imposed a
significant threat to civilization and the aquatic environment by considerable water pollution. In the
present study, gC3N4 – Gd2O3 – V2O5 nanocomposites endowed with efficient photocatalytic activity
under solar-like radiation have been successfully synthesized by mechanical alloying, with different
compositions such as 2Gd2O3-gC3N4-V2O5(2GgV), Gd2O3-2gC3N4-V2O5(G2gV), and Gd2O3-gC3N4-
2V2O5 (Gg2V).  The  as-prepared  samples  are  characterized  by  XRD,  SEM,  FTIR,  and  EDX.
Bandgaps of  these  nanocomposites  are  obtained by analyzing UV- Vis  absorption  spectra.  The
photocatalytic performances of all  samples are investigated by degradation of organic RhB dye
under  visible  light  illumination.  It  is  observed  that  milled  nanocomposites  exhibit  better
photocatalytic activity than the individual components. The degradation efficiency increases almost
twice for Gg2V than the 2GgVnanocomposite because the Gg2V nanocomposite is more crystalline
than the 2GgV nanocomposite. Furthermore, the enhanced degradation of Methylene Blue, Methyl
Orange, Congo Red dyes and colourless antibiotic pollutant Kanamycin enlighten the fact that the
as-prepared nanocomposites have excellent potential application in industrial wastewater treatment
by removing different kinds of coloured and colourless pollutants.

Keywords: Gd2O3/gC3N4/V2O5 nanocomposite; Mechanical alloying; coloured organic dyes and colourless antibiotic
pollutants; photocatalytic efficiency; wastewater treatment
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ABSTRACT:  Antibacterial  activity  of  ZnO  nanoparticles  has  received  significant  interest
worldwide. Its antibacterial property is due to the increased surface area. This study covered the
growth and characterization of pure ZnO and transition metal doped ZnO. The pure ZnO and Cr-
doped  ZnO  nanoparticles  are  prepared  by  simple  hydrothermal  method.  The  structural
characterization is obtained by using X-ray diffraction techniques and the data showed that all the
synthesized ZnO and Cr-doped ZnO nanoparticles have hexagonal wurtzite structure without any
impurity peaks. The optical characterization was done by using UV-Vis absorption spectroscopy.
From the estimated band gap energies, it can be seen that the increasing of Cr molar ratio made the
absorption edges of the material blue-shifted. The antibacterial activity of the pure and doped ZnO
nanoparticles were carried out by using two micro-organisms named Salmonella and Klebsiella.
The antibacterial study shows that the synthesized samples have good antibacterial activity.

Keywords: Antibacterial activity; hydrothermal; transition metal oxide
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ABSTRACT:  Carbon Quantum Dots (CQD) are low dimensional carbon materials with tunable
fluorescent properties. CQDs have gained much attention recently due to the unique properties like
less toxicity, high water solubility, biocompatibility etc.
 In this work, photoluminescent CQDs were synthesized from ascorbic acid using an aqueous phase
synthesis  method  at  low  temperature(95ºC).  The  prepared  Carbon  Quantum  Dots  were
characterized  by  Fourier  Transform  Infrared  spectroscopy  (FTIR),  Transmission  Electron
Microscopy (TEM), UV-Vis absorption spectroscopy and Photoluminescence Spectroscopy (PL).
The TEM analysis confirmed the successful formation of CQDs with an average size of 4.2 nm. The
optical properties of the CQDs were investigated in detail. The prepared CQDs exhibited strong
green luminescence and excitation dependent emission is observed. Also exhibits slight red shift
when excited at longer wavelengths. The effect of reaction time on the photoluminescent property
of the CQDs was also analysed. 
The acceptable fluorescence lifetime,  excellent  water  solubility  and good quantum yield of  the
prepared CQDs makes it an interesting candidate for practical applications.

Keywords: Carbon Quantum Dots; aqueous phase synthesis; green luminescence; quantum yield
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ABSTRACT:  Nanocrystalline  ZnO  is  successfully  synthesized  by  auto-ignition  combustion
method, where metal nitrate of the corresponding metal is employed as the precursor along with
nitric acid as fuel during the experimental procedure. The XRD revealed which exhibit Hexagonal
structure with P63mc Space group with a= 3.2200Å and c= 5.200Å as parameters. The pattern of
the XRD confirmed that prepared sample is phase pure and crystalline in nature. The XRD pattern
is in well agreement with the JCPDS card no: 36-1451 of ZnO and the indexed (h k l) values of the
peaks (1 0 0), (0 0 2), (1 0 1), (1 0 2), (2 -1 0), (1 0 3), (2 0 0), (2 -1 2), (2 0 2). No traces of other
impurity phases are detected in the XRD pattern. The crystalline size derived from full width half
maximum (FWHM) using the Scherrer formula is obtained as 23 nm. The Hall-Williamson plot and
Modified Scherrer equation plot of ZnO strongly confirmed the particle size of the as prepared
sample. The estimated crystallinity index of the material is obtained as 79% which established the
formation of Nanocrystalline phase of the sample.
The optical property of the prepared sample is studied using UV-vis spectrum. The sample shows
high absorbance at UV region while at visible region it is moderate in nature. This emphasizes the
application of the material in fabrication of sensors and filters that are gained more importance in
the recent years. The absorption spectrum of the material exhibit both the direct and indirect band
gap simultaneously which is the main cause of two absorption shoulder peaks at 241nm and 370nm
which make the material as efficient catalyst. The optical band gap energy calculated using Tauc’s
plot is 2.8eV for direct transition and 5.7eV for indirect transition. The Urbach energy, Eu which is
associated  with  micro-structural  lattice  disorder  of  the  material  is  obtained  as  1.53eV  that
characterize  the  transition  between  the  extended  state  of  valence  band  and  localized  states  of
conduction  band.  The optical  properties  of  the  as  prepared material  make them an appropriate
candidate for the fabrication of various opto-electronic devices.   
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                     Fig 1: XRD pattern of ZnO                Fig 2: HW Plot of ZnO           Fig 3: Modified Scherrer equation plot
 

            
       Fig 4: Absorption spectrum of ZnO   Fig 5: Tauc’s plot of direct and indirect transition   Fig 6: Urbach energy plot 
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ABSTRACT: The activities of natural radionuclides 226Ra, 232Th and 40K of the outdoor surface soil
in  the  Poovar  village  of  living  environment  were  determined  using  NaI(Tl)  based   gamma
spectrometric  measurement  method and radiation  hazards  in  the  study area  are  evaluated.  The
activities of 226Ra, 232Th and 40K ranges from below detectable level to 8.38 BqKg-1, 6.32 BqKg-1 to
17.21 BqKg-1 and 16.74 BqKg-1 54.05 BqKg-1, respectively. The radium equivalent activity (Raeq)
and the radiological parameters such as internal and external hazard indices, absorbed dose rate,
indoor and outdoor annual effective dose and representative level index were also determined from
the estimated value of the specific activity of 226Ra, 232Th and 40K. All the samples investigated are
within the recommended safety limit and hence do not pose any radiation hazards. This study is
important for radiological mapping of the study area in future.
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ABSTRACT:  We used the chemical reduction method to produce silver nanoparticles (Ag NPs)
and evaluated the effect of varied loadings of Ag NPs in PVA/NaBr polymer electrolytes in this
study. The fluctuation in crystallinity and complexation with Ag NPs loading was validated using
X-ray diffraction and Fourier transform infrared spectroscopy. According to transportation property
studies,  carrier  concentration  has  a  significant  impact  on  ionic  conductivity.  Furthermore,  I-t
investigations revealed that the majority of charge carriers are ions rather than electrons. PVA/NaBr
with Ag NPs, made from 6mM AgNO3 solution (PNAg6), has an ionic conductivity of 1.22×10 -4

S/cm (one order increase with respect  to  the undoped sample)  and an electrochemical  stability
window (ESW) of 2.86V, making it a good option for energy storage device applications.

Keywords: Poly  (vinyl  alcohol);  silver  nanoparticles;  solid  polymer  electrolyte;  ionic  conductivity;  structure-
property correlation; transport properties
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ABSTRACT: The objective of the present problem is to investigate an unsteady MHD flow of a
viscous incompressible electrically conducting fluid over a stretching surface, taking into account a
transverse magnetic  field of  constant  strength.  The governing boundary layer  equations  for the
problem are formulated and converted to nonlinear ordinary differential equations and then solved
numerically using fourth order Runge-Kutta method with shooting technique. The effects of various
parameters on the velocity and temperature fields as well as the skin-friction coefficient and Nusselt
number are presented graphically and discussed qualitatively.

Keywords: MHD, heat transfer; incompressible fluid; R-K method; Nusselt number; Skin Friction
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ABSTRACT: Dopamine (DA) is a neurotransmitter in the brain that is involved in stimulating our
body's activities. It balances our mental capacity and plays a momentous role in the integration of
memory into diverse structures.  The dopamine sensor is  one of the most significant aspects of
Neurobiomedical  applications.  Medical  disorders  such  as  Alzheimer's,  schizophrenia,  and
Parkinson's  are  due  to  the  deficiency  of  DA.  The  identification  of  neurotransmitters  by  the
electrochemical  bio-sensor  is  very  crucial  because  of  its  sensitivity,  selectivity,  and  real-time
measurement.  Using  Fe@ZnO,  we  have  developed  an  exceptional  Dopamine  sensor.  Fe@ZnO
nanoparticles are prepared by a simple co-precipitation procedure. The crystalline structure of the
synthesized nano composite was determined using XRD analysis and the successful synthesis of the
composite using FTIR analysis was confirmed. Morphological characteristic of the sample was also
pinpointed using FE-SEM analysis. The electrochemical response of DA on the Fe@ZnO coated
electrodes, determined using cyclic voltammetry (CV) and differential pulse voltammetry (DPV),
indicated that on these materials it is possible to achieve lower over-potentials for the DA oxidation
and higher catalytic activity. Thus, we have analyzed an effectual dopamine sensor behavior for the
synthesized nano composite. The sensor was used to analyze the presence of DA, and we have used
low-cost and disposable electrodes with other prospects for the development of various sensing
applications.

Keywords: Dopamine; Fe@ZnO; Electrochemical Parameters

References
1. G. N. Dar et al., Science of Advanced Materials 3, no. 6 (2011): 901–6,.
2. Azam Anaraki Firooz et al., Today Communications 26, no. June (2021): 1–10, 
3. Ntsoaki G. Mphuthi et al., Scientific Reports 7, no. October 2016 (2017): 1–23

344



ICMPMA 2022: Oral Presentation – SUB271
Oxydiacetic acid functionalized polymorph of Ba; an effective sensor for

the detection of dichromate ion in aqueous medium
 Preethi P C1, Harisankar A1, Resmi Raghunandan1,2,*

1Post Graduate Department of Chemistry and Research Centre, Mahatma Gandhi College, University of Kerala,
Thiruvananthapuram 695004, Kerala, India

2Department of Chemistry, NSS College, Nilamel, Kollam 691535, University of Kerala, Thiruvananthapuram, Kerala
India

*Email: resmiraghu@gmail.com

ABSTRACT:  Over the past decades, metal complexes of carboxylic acid having N or O donors
with polymeric or network structures have received much attention. These complexes are generally
found  to  be  polymorphs,  coordination  polymers  or  metal  organic  frameworks.  These  are  very
important in the field of catalysis, chemical sensing, optoelectronic device applications, bioimaging,
antimicrobial applications etc. Generally dicarboxylic acids are used for the development of such
complexes due to the structural rigidity and topology. 
As per the US Environmental protection agency, Chromium is considered as a toxic pollutant in
environmental and biological systems. These are widely used in printing,  electroplating,  leather
tanning  etc.  the  excess  intake  may  leads  to  damage  of  DNA,  enzyme activities,  disruption  of
proteins etc. 
The present work mainly focused on the sensing power of the polymorph derived by incorporating
oxydiacetic acid and barium metal through gel diffusion technique. We studied the sensing power of
the developed molecule under different concentrated solutions of dichromate ions, time variation
and pH variation. Stern-Volmer plot gives an idea about the sensing behaviour towards dichromate
ions  even  at  microlevel  concentrations.  Based  on  these  data  we  proposed  a  mechanism  of
quenching.
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ABSTRACT: Polyaniline (PANI), is a type of conducting polymer with various properties such as,
high electrical conductivity, thermal and environmental stability, energy storage, relatively facile
processability and relatively low cost [1]. The PANI is infusible and insoluble in common solvents
so, in this study, Polyvinyl Alcohol (PVA) is blended with PANI to overcome these setbacks [2]. The
solution then synthesised to form one dimensional nano-fibers using electrospinning technique. In
this  study  PANI-PVA  is  doped  with  Graphene  because,  Graphene  nanosheets  improve  the
thermoelectric properties of PANI [3]. The morphology of PANI-PVA composites was observed by
Scanning Electron Microscope (SEM) and the fiber diameters were measured from images obtained
from a  SEM by  using  Image-J  software [4].  Furthermore,  Energy-Dispersive  X-ray  (EDX) was
utilized  to  characterize  the  produced  polymeric  solution.  PANI-PVA nanocomposite  fibers  and
PANI-PVA-Graphene fibers were characterized by UV-VIS absorption spectroscopy  [5]. Energy band
gap of these nanofibers was determined from Tauc’s plots and the findings shows that, the band gap
of PANI-PVA-Graphene fibers are lesser than former fiber. Thermogravimetric Analysis (TGA) was
done in order to evaluate the thermal stability [6].
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ABSTRACT: Electronic spectra, photo-physical properties and electronic transitions in molecules
are the key factors that decides the various photo physical properties and its potential electronic
applications. Time dependent density functional theory  can be  employed to get the excited state
calculations. The potential ability of the compound to be used as a photo sensitizer material in Dye
Sensitised Solar Cells (DSSC) can be analysed using Light harvesting Efficiency (LHE) data. LHE
can be modelled the oscillator  strength (A),  which can obtained as  a  result  of  time dependent
density functional theory (TD-DFT) calculations.
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ABSTRACT: Water plays one of the most important and vital role in the smooth functioning of the
earth’s ecosystem. Various anthropogenic activities have produced a rapid increase in the discharge
of waste water contaminated with heavy metal ions. It can cause adverse and detrimental effects on
environment even at low concentrations due to their toxicity and non-biodegradable property. So
affordable  reliable  and  effective  methods  for  removal  of  heavy  metals  have  to  be  developed.
Adsorption is inexpensive, offers operational flexibility and is applicable at different scales ranging
from house hold users to large industrial plants. Besides, adsorption can effectively remove heavy
metals present in  the wastewater at  low concentrations.  More recently iron minerals  have been
recognized as an effective media to remove various heavy metals by adsorption. 
A study of the adsorption of Cr(VI) ions from aqueous solution using  MgFe2O4 nanoparticles  is
carried out. MgFe2O4 sample was prepared via sol-gel method. The ferrite sample was characterized
by XRD, SEM, and FTIR. XRD analysis confirms the formation of pure single phases of cubic
ferrite with an average crystallite size of 21.0501 nm. The FTIR spectra showed no new bonds
created or destructed after adsorption process, indicating that the mechanism of adsorption in the
present study is a physisorption.
Factors affecting the uptake of metal ions in aqueous solution such as change in adsorbent dose,
pH and initial Cr(VI) ion concentration were investigated by batch adsorption studies and were
optimized. Adsorption efficiency was found to increase with increase in adsorbent dose and pH,
and was found to decrease with increase in initial ion concentration.  It was conclusively evident
from batch adsorption studies that MgFe2O4 can be effectively used for the removal of Cr(VI) from
wastewater. 

Keywords: Adsorption; Heavy metals; Metal ferrite
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ABSTRACT:  (Cyclododecylideneamino)thiourea was synthesized as  single  crystals  in  Triclinic
crystal  system with space  group P-1.  Charecterization was done using IR,  H1NMR, EIMS and
SCXRD  analysis.  Then Cadmium  metal  complex  of  (Cyclododecylideneamino)thiourea  was
prepared and characterization was done. The complex was found to give good quality monodisperse
Cadmium sulphide nanoparticles through polyol synthesis method using Glycerol as high boiling
solvent.  Confirmation  characterisation  of  complex  was  done  using  IR,  H1NMR  and  EIMS.
Characterization of metal sulphide was done using UV, PL, SEM, TEM and EDX.

Keywords: Cadmium sulphide; Substituted Thiourea; Polyol method; Nanoparticles; Monodisperse; Glycerol
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ABSTRACT: The pristine WO3 and Zn doped WO3 were synthesized by spray pyrolysis technique
and subjected to different characterizations. From X-ray Diffraction (XRD) studies, the monoclinic
phase  of  the  films  was  confirmed  with  the  prominent  orientation  along  the  (200)  plane.  SEM
morphology indicated the well-defined grain boundaries upon Zn doping as grain boundaries play a
vital role in sensing. The photoluminescence (PL) emission at different wavelengths was assigned
to  defects  like  oxygen  vacancies,  interstitial  oxygens,  localized  defects,  etc.  Ammonia  (NH3)
sensing measurements of the deposited films were carried out at an optimum working temperature
of 250oC. Sensor response of the WO3  has enhanced  from 0.93 to 1.40 upon Zn doping at 5 ppm
NH3 concentration, elucidating the possibility of the films in sensing applications.

Keywords: WO3; NH3 sensing; Zn doping
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ABSTRACT:  Characterisation  of  materials  using  only  uniaxial  testing  methods  provides  only
limited  data,  that  are  not  sufficient  to  identify  all  aspects  of  their  behaviour  like  a  texture  or
anisotropy. Therefore, the aim of this paper was to experimentally analyse the physical mechanisms
responsible  for  the  plastic  deformation  resulting  from the  complex  mechanical  loading  and an
initiation and subsequent propagation of micro-cracks from inherent defects in the technically pure
titanium alloy.
Material  characteristics of pure titanium alloy in  the form of stress-strain graph (fig.1b) shown
decrease in yield limit or increased inelastic response under simultaneous loading executed by the
axial  tension  and proportional  cyclic  torsion  on tubular  specimens.  Subsequently,  the  effect  of
plastic pre-deformation induced by cyclic torsion and monotonic tension on the shape and size of
yield surface has been determined by the technique of sequential probes of the single specimen
along 17 different strain-controlled paths in the plane stress state. It was found, that as-received
specimen exhibits anisotropic behaviour whereas, yield surface sizes of pre-deformed specimen are
reduced in all directions, except of that representing axial tension. Such an effect could have come
from either the metal production, or specimen manufacturing process applied.

Figure 1. (a) Engineering drawing of the tubular specimen; (b) Material characteristics of the pure
Ti under monotonic axial tension (blue continuous line) and simultaneous monotonic axial tension
and proportional cyclic torsion of strain amplitude ± 0.4% at 0.5 Hz frequency (red broken line).

Keywords: Yield surface; Pre-deformation; Plastic anisotropy; Cycle loading
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ABSTRACT: Zinc oxide and Cobalt doped Zinc oxide nanoparticles (Zn1-xCoxO, x = 0.0, 0.01, 0.03
and 0.05) were synthesized by co-precipitation method. The X-ray diffraction pattern confirmed
that  the  synthesized  nanoparticles  were  exhibited  hexagonal  wurtzite  structure.  The  Average
crystallite  size  of  undoped and Co doped ZnO NPs  were calculated  at  26,  25,  24  and 22 nm
respectively. Co doped ZnO NPs size was decreased as compared to that of ZnO NPs. The SEM
images showed that the synthesized ZnO and Co doped ZnO NPs were exhibited hexagonal wurzite
structure. The elemental compositions were identified using EDAX spectra. In UV-Vis spectra, the
absorption peak edges were found to be 327, 312, 321 and 320 nm for ZnO and Co doped ZnO
NPs. The photoluminescence measurements revealed that the broad emission was composed four
different bands due to zinc and oxygen vacancies.

Keywords: Co doped ZnO nanoparticles; XRD; UV-Vis spectra; FESEM; PL Spectra
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ABSTRACT: The Application of Basil Oil and their constituents as skin penetration enhancers for
transdermal drug delivery (TDDS), also because the mode of action and potential toxicity. Basil oils
penetrate into skin and improve the penetration of various drugs from topical formulations into the
lower skin layers by various modes of action. Decomposition of the highly organized intercellular
lipid  structure  between  corneocytes  within  the  corneum  association  with  the  intercellular  of
proteins,  causing  formation  change,  and  rise  the  drug's  partitioning  essential  oils  and  their
components are easily metabolized and rapidly excreted after Apply to the skin, indicating that
they're going to be used as healthy penetration enhancers. Basil oils are often mainly to synthetics
as healthy and effective permeation enhancers for promoting the absorption of  hydrophilic  and
lipophilic  drugs  from  topical  formulations  into  the  lower  skin  layers.  The  Transdermal  Drug
Delivery System (TDDS) was developed, which could increase the clinical effectiveness and safety
of medicines. The transdermal route of administration use an alternative pathway for systemic drug
delivery  with  numerous  uses  over  conventional  routes.   Stratum corneum forms  a  barrier  that
hinders  the  percutaneous  penetration  of  most  drugs,  an  important  protection  mechanism to  the
organism against entrance of possible dangerous exogenous molecules.

Keyword: Transdermal Drug Delivery System (TDDS); Basil Oil; Penetration; Physiochemical Properties
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ABSTRACT:  The aim of present study is to point out the effect of Dielectric Barrier Discharge
(DBD)  at  atmospheric  pressure  on  the  outcome  of  electrostatic  separation  for  mixed  granular
materials.  Mixtures  composed  of  Polyvinyl  Chloride  (PVC)  and  Polypropylene  (PP)  granular
materials  were  subjected  to  DBD  plasma  treatment  in  ambient  air  prior  to  tribocharging  in  a
vibratory device for 4 min. The influence of DBD was evaluated through charge to mass ratio,
recovery and purity rates of separated products in a free-fall electrostatic separator. Mainly,  the
DBD treatment time was the studied factor. The obtained results clearly indicate that DBD has the
ability to  influence surface charging proprieties of polymer granular materials.  In case of short
treatment time, typically less than 3 s, a marked increase in the charge to mass ratios was observed
for both PVC (about 35%) and PP (roughly 45%). In the same way, the quantity of DBD-treated
materials, recovered after electrostatic separation, was increased by about 101% and 30% for PVC
and PP, respectively, as compared to untreated case. The purity of the recovered products is not
significantly modified by the exposure time.

Keywords: Dielectric Barrier Discharge; Electric charge; Electrostatic separation; Granular material; Tribocharging
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ABSTRACT: In the present work  αMnO2 nanoparticle was synthesized using green method, the
plant  extract  used  for  the  synthesis  was  Centella  asiatica  .The  synthesized  material  was
characterized  using  XRD,  SEM,  FTIR  and  UV/Vis  absorbance  spectroscopy.  The  study
investigates the applicability of αMnO2 nanoparticle  for the  photo catalytic  degradation of  the
dye Malachite green. The green synthesized material used as a good candidate for the removal of
dyes.

Keywords: Photocatalysis; green synthesis; nanomaterial
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ABSTRACT:  Multiferroic  materials  in  bulk  and  nanoceramic  phase  are  becoming  good
candidature  in  research  due  to  its  fascinating  fundamental  physical  properties  as  well  as  their
promising applications in device fabrication such as in microwave devices, spintronics, nonlinear
optics, multilayer ceramic capacitors, actuators, transducers, etc. Here, in the present work we have
investigated the effect of Bismuth Ferrite (BFO or BiFeO3) and manganese doped bismuth ferrite
BiFe1-xMnx O3, (X = 0.1, 0.3, 0.5) samples were synthesized by conventional solid state reaction
method has been studied. In the present work we have investigated the structural and electrical
properties of pure BiFeO3 and after the doping of Mn in BiFeO3.The structural and phase purity
conformation has been carried out by the powder X-ray diffraction and from this spectrum we can
observed that there is no extra phase were present in the as synthesized materials. The impedance
parameters were studied using an impedance analyzer in a wide range of frequency 4 Hz to 1 MHz
at different temperature for samples. The bulk resistance decreases with rise in temperature for all
samples. Using Impedance Spectroscopy, we have established, the electrical heterogeneity of the
ceramic BFO revealing semiconducting nature of grains and insulating nature of grain boundary.
Grain and grain boundary contributes to the electrical resistivity. If we increase in doping the bulk
resistance increases. Z’ shows sigmoidal variation [1-2]. 
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ABSTRACT: Bismuth ferrite nanoparticles were prepared by the modified sol-gel method which is
a simple and cost-effective method. Multiferroic composite of bismuth ferrite and barium titanate in
the ratio 2:1 were prepared by solid-state reaction method. The formation of bismuth ferrite with
rhombohedral structure with space group R3c and barium titanate with tetragonal structure was
identified  using  XRD.  The  frequency  variation  of  dielectric  properties  is  studied.  Ferroelectric
properties were studied using a P-E loop tracer at room temperature.
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ABSTRACT:  Medicinal plants  have always played a pivotal  role  in  the development  of novel
chemotherapeutic agents as they are the major sources of numerous valuable chemicals. Calotropis
gigantea plant is one of the valuable medicinal shrubs and its different parts are used for the treat-
ment of jaundice, headache, sore gums and mouth, ulcer, fever, cough, asthma, diarrhea, leprosy,
leukoderma, rheumatism etc. The present study is aimed to isolate the leaf extracts of Calotropis gi-
gantea using ethyl acetate, methanol,  n-hexane and water. The n-hexane and aqueous extracts are
subjected  to  qualitative  phytochemical  analysis  for  the  identification  of  bioactive  ingredients
present  in  the  leaves.  The  results  have  showed  the  presence  of  alkaloids,  flavanoids,  tannins,
saponins,  terpenoids,  glycosides  and  phenols  in  the  leaf  extracts.  The  ethyl  acetate  extract  is
screened for the antibacterial and antifungal activities on some pathogenic bacteria and fungi by
agar well-diffusion method. The results indicated good inhibition against the growth of bacteria but
poor inhibition against the growth of fungi. Besides, the leaf extract has also been evaluated for the
in-vitro α-amylase inhibitory activity and the result showed good anti-diabetic activity. 

Keywords: Calotropis gigantea leaf; antibacterial activity; antifungal activity; anti-diabetic activity
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ABSTRACT:  A novel  and simple green synthesis  method was employed in the preparation of
αMnO2 nanoparticle.The  synthesized  material  was  characterized  using  XRD,  SEM,  FTIR  and
UV/Vis  absorbance  spectroscopy.  The anticancer  properties  of   synthesized  αMnO2 towards
A549(Human lung cancer) cell  was investigated .The viability of cells were evaluated by direct
observation of cells by Inverted phase contrast microscope and followed by MTT assay method . 

Keywords: Anticancer property; green synthesis; nanomaterial
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ABSTRACT: In the present work, chemically synthesized CdSe nanocrystals have been prepared
having cubic lattice structure as per X-ray diffraction (XRD) analysis, which has been irradiated
with SHI irradiation for the microstructural characterization. A significant change in the different
microstructural  parameters  grain  size,  grain  surface,  strain  and  dislocation  density  has  been
observed after 120 MeV Ni10+  irradiation, which may be due to the high electronic energy loss of
SHI. 

Keywords: Phase  Transformation;  Microstructure  modification;  Dislocation  density;  Structural  modifications,
Semiconductor nanocrystals; Device fabrication
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ABSTRACT: Two novel copper (II) complexes were synthesised and characterised using various
spectrochemical methods and elemental analysis. The as-prepared copper complexes were used as
catalyst for the photocatalytic degradation of methylene blue (MB) under solar light irradiation.
Degradation  rates  were  obtained after  180 minutes  of  exposure  time using only  10  mg of  the
catalyst indicating that copper (II) complexes are potential materials for the degradation of organic
pollutants. 
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ABSTRACT: The synthesis of nanoparticles using plant extract seems to be the most reliable and
eco-friendly  processes  when compared  to  other  methods.  In  this  study,  the  aqueous  extract  of
Cynodon dactylon  act as the reducing and stabilizing agent for the reduction of silver ions. The
absorbance  of  biosynthesised  sample  was  measured  using  UV-VIS  spectrophotometer.  The
functional  groups  on  silver  nanoparticle  was  examined  by  Fourier  Transform  Infrared  (FTIR)
spectrometric method. Further to confirm the size, nature and shape of nanoparticles, SEM and
XRD analysis were carried out.  In order to access the biological significance and ability of green
synthesised silver nanoparticle, the antifungal activity was determined through Agar well diffusion
method. The insilico analysis of antifungal potential of Cynodon dactylon was performed using
Autodock  software  through  molecular  docking. The  preliminary  screening  of  aqueous  extract
showed the presence of saponins, flavonoids and carbohydrates. The major flavonoids present in
Cynodon  dactylon were  selected  from  literature   for  docking.  Phytochemicals  from  Cynodon
dactylon showed good docking scores and better interaction with the target protein. The molecular
and ADME properties of selected phytochemicals were analysed using SWISSADME. 
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ABSTRACT:  In  this  study,  the  structural  properties  of  La0.7Sr0.3MnO3 (LSMO)  manganite
synthesised in bulk and nano form have been analyzed in detail. The bulk LSMO was synthesized
by the solid-state route whereas the LSMO nanoparticles was synthesized using the sol-gel method.
XRD together  with  Rietveld  Refinement  has  been carried  out  to  analyze  the  phase  purity  and
structural parameters of the synthesized samples. The contribution of crystallite size and microstrain
to X-ray diffraction line broadening are analyzed using Hall Williamson analysis and Size strain
plots. SEM and TEM measurements are also carried out to analyze their size distribution.
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ABSTRACT: In this report, TiO 2 nanostructure was prepared by green synthesizing method with
the  aid  of  Hybanthus  Enneaspermus  extract  and  to  enhance  the  photocatalytic  activity  and
antioxidant behaviour CuO and ZnO loaded with TiO 2 . The detailed structural (X-ray diffraction),
surface and morphology (FESEM),  chemical  functional  groups (FTIR and Raman spectra)  and
optical investigation (UV-visible spectra) of as-prepared nanostructures were conducted. The as-
prepared  nanostructures’ photocatalytic  performance was  examined in  methylene  blue  dye  at  a
different time of UV irradiation (60, 120, 180 minutes) for three pH values (4,6 and 8). Among
these  samples,  it  was  suggested  that  TiO  2  /ZnO/CuO  showed  excellent  methylene  blue  dye
degradation for the pH of 6.

Keywords: Green synthesis of TiO2; Hydrothermal method; Photocatalyst
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ABSTRACT:  The  structural,  chemical  and  physical  properties  of  doped  nanostructure
semiconductor materials are different than the undoped materials.  Zinc chalcogenides have large
optical band gap semiconductor uses in various optical storage applications .In this paper, we have
reported comparative analysis  of   Zn0.87Mn0.13S and Zn0.87Mn0.13O on the basis of chemical and
green synthesis and characterization by XRD, UV- Vis and FTIR tools. The functional group of
prepared  sample  confirmed  by  FTIR  spectrum.  The  comparative  analysis  result  shows  that
intercross  absorbance peak   is  1.1 a.u  at  wavelength 326 Å,  confirmed by UV-Vis absorption
spectra [Fig  1]. The  optical  band  gap  ratio  between  Zn0.87Mn0.13S  with  respect  Zn0.87Mn0.13O
obtained by tauc method ,  confirmed  by previous work.

Keywords: Nanomaterial; Chemical Synthesis; Optical properties
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ABSTRACT:  Nanocellulose  is  a  material  of  current  interest  that  has  attracted  considerable
attention from researchers due to its interesting properties such as low toxicity, availability, natural
abundance, biodegradability and flexible surface chemistry. Herein, we investigated the potential of
office wastepaper as an environmental friendly source material for the synthesis of nanocellulose.
Also, we evaluated the thermal diffusivity and thermal conductivity of the prepared nanocellulose
via dual beam mode matched thermal lensing technique. The isolation of nanocellulose was carried
out via acid hydrolysis followed by ultrasonication technique. The nanocellulose described in this
work are characterized with X-Ray Diffraction analysis  (XRD),  Scanning Electron  Microscopy
(SEM), Fourier Transform Infrared Spectroscopy (FTIR) and UV-Visible Absorption Spectroscopy.
The XRD study confirmed the crystal structure of nanocellulose with crystallinity index ∼90%. The
values  of thermal  diffusivity  (3.38 x 10-8 m2/s)  and thermal  conductivity  (0.141 W/mK) of the
prepared  nanocellulose  clearly  point  to  the  application  potential  of  the  material  for  thermal
insulation purpose.

Keywords: Nanocellulose;  thermal  diffusivity;  thermal  conductivity;  dual  beam mode  matched  thermal  lensing
technique
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ABSTRACT:  Thermally activated processes can be described mathematically  by the Arrhenius
equation. The Meyer-Neldel Rule (MNR), or compensation law, linearly relates the pre-exponent
term to  the  logarithm of  the  excitation  enthalpy  for  processes  that  are  thermally  driven  in  an
Arrhenian manner. This empirical rule was observed in many areas of materials science, in physics,
chemistry, and biology. In geosciences it was found to uphold in hydrogen diffusion [1] and proton
conduction [2] in minerals.
Trapped charge dating methods that use electron spin resonance (ESR) or optically or thermally
stimulated luminescence (OSL and TL) are based on the dose-dependent accumulation of defects in
minerals  such  as  quartz  and  feldspar.  The  thermal  stability  of  these  defects  in  the  age  range
investigated is a major prerequisite for accurate dating,  while the accurate determination of the
values  of  the  trap  depths  and  frequency  factors  play  a  major  role  in  thermochronometry
applications.
The correlation of kinetic parameters for diffusion has been very recently established for irradiated
oxides [3]. A correlation between the activation energy and the frequency factor that satisfied the
Meyer–Neldel  rule  was  reported  when  the  thermal  stability  of  [AlO4/h+]0 and  [TiO4/M+]0 ESR
signals in quartz was studied as function of dose [4]. Here we compiled the optically stimulated
luminescence (OSL) data published so far in this regard and investigated experimentally the thermal
stability of OSL signals for doses ranging from 10 to 10000 Gy in sedimentary quartz samples. We
report a linear relationship between the natural logarithm of the preexponent term (the frequency
factor) and the activation energy E, and a deviation from first order kinetics in the high dose range
accompanied by an apparent decrease in thermal stability. The implications of these observations
and the atomic and physical mechanisms are currently studied.
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ABSTRACT: Measurement of radiation dose has the utmost importance in the field of medicine
and research. This work aims at the sensitivity estimation of Indium oxide thin film on gamma
irradiation for dosimetry application. Indium oxide thin film prepared using spray pyrolysis on a
glass substrate with a concentration of 0.1M and temperature 4500C is exposed to different gamma
radiation doses using Co- 60 as the radiation source. The impact of irradiation on the structural
properties of the film was investigated by XRD and a higher crystallite size was obtained for a dose
of 200Gy. The phase purity and vibrational modes of the irradiated films were investigated using
Raman  spectra.  The  optical  characterization  of  the  irradiated  film  shows  a  slight  increase  in
bandgap with irradiation dose and optical parameters like refractive index and extinction coefficient
is also extracted from optical data. The electrical measurement is used to find the sensitivity of the
film at  different  applied  voltages  and it  lies  in  the  range 101 -380 mA/cm 2/Gy.  The  fact  that
irradiated material undergoes a change in physical properties due to the influence of gamma-ray can
be utilized for gamma dosimetry applications. The changes induced by gamma-ray in structural,
optical and electrical properties have been investigated. The linear region of the normalized current
plot with different doses assures the suitability of INO thin film for dosimetry purposes. 
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ABSTRACT: Nanomaterials are cornerstones of nanoscience and nanotechnology. Nanoscience is
an interdisciplinary science that depends on the very fundamental properties of nanoparticles. Metal
nano  particles  like  gold,  silver  and  platinum exhibit  different  colours  due  to  Surface  Plasmon
Resonance  (SPR).  It  is  a  collective  oscillation  of  free  electrons  of  the  metal  nanoparticles  in
resonance with the frequency of the light wave interactions causing the SPR band to appear in the
visible  and  infrared  region.  Gold  nanoparticles  have  received  attention  due  to  their  physical,
chemical, and biological properties that attributed to the catalytic activity and bactericidal effects
and found applications in nano biotechnological research. They are used as antimicrobial agents in
wound dressings, as topical creams to prevent wound infections, and as anti-cancer agents. 
In the present work functionalized gold nanoparticles were synthesized using a one pot synthesis
method.  4  aminothiophenol  capped  gold  nanoparticles  were  synthesized  using  N,N  Dimethyl
formamide as the reducing agent.   
Optical characterization was done with UV Visible spectroscopy. Functionalization is confirmed
with Fourier Transform Infrared Spectroscopy (FTIR). The morphology was confirmed using Field
Emission Scanning Tunneling Microscopy (FESEM). Structural features were studied using X-ray
diffraction (XRD). 
Surface enhanced raman spectra are obtained with a LabRAM HR 800 (HORIBA Scientific Jobin
Yvon Technologetry) Spectrometer, equipped with a laser emitting a wavelength of 514 nm. The
SERS activity of the network like gold nanoparticles were investigated for the dye crystal violet. 
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ABSTRACT:  Nitrogen  doped  Carbon  Quantum  Dots  (NCQDs)  were  prepared  by  one  step
hydrothermal method using Lawsonia inermis as carbon resource. This is a very low cost and eco-
friendly method for the synthesis of NCQDs. The developed NCQDs were characterized using UV-
Visible spectroscopy, Transmission Electron Microscopy (TEM). UV-Vis spectra reveal that when
the  mass ratio of ammonia and Lawsonia inermis is 6:4, the NCQDs possess maximum absorption.
TEM confirms the CQDS to be in  the range 2-4nm and NCQDs to be in the range 3-12nm. Using
NCQDs as sensitizers, a simple carbon quantum dot solar cell is  fabricated. The efficiency and fill
factor of the solar cell were calculated from the JV characteristic curve. 
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ABSTRACT:  Titanium  dioxide  (TiO2)  nanoparticles  are  one  of  the  most  investigated
semiconductor  NPs,  owing to  its  absorption  in  UV region,  redox ability,  biocompatibility,  less
cytotoxicity,  cost  effectiveness  etc.  which  makes  it  a  potential  candidate  for  photocatalysis,
biomedical applications in sunscreen, ointments etc. TiO2 NPs exists in three phases. Anatase, rutile
and brookite. Usually rutile phase is formed only by calcination at a temperature of 8000C or more.
Even though TiO2 is  an  efficient  photocatalyst,  its  activity  is  limited  to  the  UV region,  which
accounts for only 5% of solar spectrum resulting in very low efficiency in solar light irradiation.
Besides  the  separation  and  recovery  of  these  nanoparticles  after  photocatalytic  reaction  is
challenging. Recovery and reuse of TiO2 nanoparticles is thus essential in view of their risks to
environment. In this aspect, magnetically separable photocatalysts have gained attention recently.
Coupling of TiO2 nanoparticles with magnetic nanoparticles is one method. Another method is to
introduce  dopants  in  TiO2 NPs  in  such  a  way  so  as  to  combine  magnetic  property  with
photocatalytic ability. Besides, doping opens the possibility of changing the electronic structure of
TiO2 nanoparticles,  altering their  chemical composition and optical properties. In this  work, we
synthesized pure TiO2 nanoparticles by sol-gel method with Titanium Butoxide(C H O Ti) and₁₆ ₃₆ ₄
Isopropylalcohol(C H O) as  precursors.  In  addition,  we doped  pure  TiO₃ ₈ 2 NPs  with  Fe  ions  at
different  concentrations  with  Iron  Acetate(C H FeO )  as  the  precursor.  We  investigated  the₄ ₆ ₄
variation in structural and optical properties with doping. As doping concentration increases, the
UV-Visible  absorption  studies  indicate  a  shift  in  the  absorption  to  the  visible  region  of  the
electromagnetic spectrum. Structural analysis using XRD suggests a transformation in the anatase
to rutile phase on doping Fe ions. Morphological analysis using Transmission Electron Microscopy
(TEM) reveals that the particles are nearly spherical with an average diameter of 6 nm for pure TiO2

NPs  and  13  nm  for  TiO2:Fe  (4%)  samples.  The  band  gap  energy  is  found  to  vary  with  Fe
concentration in the samples. The bandgap energy of 1 % Fe doped TiO2 nanoparticles is 3.021 eV
and the band gap energy of 4% Fe doped TiO2 is 2.704 eV. In short, we doped TiO2 NPs using Fe
ions with an aim to understand its effect on the structural and electronic properties. 

Keywords: Fe3+ doped TiO2 nanoparticles; Anatase to rutile phase transformation; absorption
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ABSTRACT:  Materials  playing an essential  role  in  raising  the  human life  standards.  Material
science research is currently focusing on multifunctional materials. Multiferroic magneto electrics
are multifunctional materials having both ferromagnetic and ferroelectric in the same phase. They
have wide range of applications such as memory devices, spintronic devices, sensors, actuators etc.
The most promising candidate for multiferroics materials is the rare earth manganites (RMnO3).
With  this  aim,  milled/  un-milled  strontium  and  calcium  are  used  as  the  alkaline  cations  for
lanthanum manganite La0.5Ca0.5MnO3 and Ytterbium manganite Yb0.9Sr0.1MnO3. In this work, Un-
milled and milled strontium doped ytterbium manganite (Coded as YSMO-UM and YSMO-M) and
calcium substituted lanthanum manganite (coded as LCMO) are prepared by solid-state method.
The synthesized manganites were studied in detail with regards their morphological and structural
properties  using  SEM  and  X-ray  diffraction  analyses  respectively.  The  X-ray  analysis  of
Yb0.9Sr0.1MnO3 exhibited mixed orthorhombic/hexagonal phase. On undergoing milling process, its
phase transformed completely from hexagonal to orthorhombically distorted perovskite structure.
The  P-E  loop  measurements  were  taken  in  room  temperature  which  showed  the  ferroelectric
behaviour for YSMO-M sample alone. The magnetic properties are analysed for all the prepared
samples in the temperature range from 50K-375K by FC-ZFC measurements in the presence of
constant  field  1000  Oe.  Thus  only  milled  YSMO  sample  showed  Multiferroics  properties-
coexistence of ferro electricity and ferromagnetism.

Keywords: Rare Earth manganites; Multiferroics; Structural properties; Magnetic properties, Surface morphology 
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ABSTRACT:  In  this  era  of  rapid  industrialization  and  urbanization,  the  world  is  amidst
freshwaterscarcity. The improper disposal of waste in water systems has intensified water depletion
and extensively impacted developing countries like India.1Organic wastes, particularly industrial
dyes,  are  a  significant  source  of  polluting  lakes  and  water  resources.  Most  of  these  dyes  are
carcinogenic and mutagenic,  adversely affecting aquatic life and the ecosystem. Among various
sustainable methods employed for water purification, adsorption technology is highly desirable due
to its ease of operation and economic compatibility.2 Among different adsorbents, metal-organic
frameworks are materials of broad interest these days, mainly because of their high surface area,
tuneable pore size, abundant adsorptionsites, favourable adsorption kinetics, reusability, and good
thermal stability.MOFs are materials consisting of metal centres that form the inorganic blocks to
form  a  textured  structure  using  organic  linkers  as  binders.3Besides,  graphene  is  a  promising
candidate for dye adsorption due to its high surface area 2630 m2 g-1, and its 𝞹-𝞹 conjugation with
defect centres acts as good adsorption sites.4 In this work, we have synthesized graphene hybrids of
Zn- and Fe-based MOFs and have studied their  dye adsorption properties.  While  hydrothermal
methods were for adopted for the synthesis of Fe-MOF and its graphene hybrid, co-precipitation
methods were used for Zn-MOF and Zn-MOF/rGO. A modified Hummer's method synthesized the
intermediate GO (graphene oxide) for graphene hybrids. XRD, FTIR, and TEM characterized the
different  synthesized samples.  Fe-MOF/rGO and Zn-MOF/rGO, and their  parent  samples,  were
finally employed as adsorbents to adsorb organic dyes selected between different cationic, anionic,
and carcinogenic dyes such as methylene blue, methyl orange, Congo red, and Rose Bengal. The
MOF/rGOhybrids exhibited fairly good adsorption towards dyes than their parent MOFs. Moreover,
the kinetic study on adsorption of dye solutions revealed that they follow pseudo-first-order kinetics
and that the Fe-MOF/rGO hybrid had a greater adsorption capability among different samples.
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ABSTRACT:  In  the  recent  years  the  green  and  eco-friendly  method  of  synthesis  for  metal
nanoparticles  is  an  an  emerging  field  in  nanotechnology  and  nanoscience.  The  importance  of
nanoparticles in society and industries is due to the remarkable change in the physical and chemical
properties of the materials  in nanodimensions. The Copper nanoparticles are mostly found their
applications in the field of medical, electronic devices, biosensors, reagents in various reactions,
lubricants, anti-biotic, anti-fungal, anti-microbial agents and many more. The present study involves
the green and eco-friendly synthesis of Copper nanoparticles using the leaves extracts of the plant
Murraya  Koenigii  (Curry leaves)  and 1 mM Copper  Sulphate  (CuSO4.5H2O) solution.  For  this
synthesis the different bio-components present in the leaves extract works as a reducing agents. The
synthesized Copper nanoparticles were characterized by UV-visible spectroscopy,  SEM, TEM and
FTIR. The Copper nanoparticles formed were confirmed by the characteristics  surface plasmon
resonance (SPR) peak found at 340nm in UV-visible spectra. The morphological study from SEM
images, it is confirmed that unsymmetrical spherical size Copper nanoparticles settled on leaves
extract  residue.  FTIR  spectrum  clearly  illustrates  the  green  synthesis  of  copper  nanoparticles
mediated by the leaves extract.  The method is fast and easy. As it does not involve the use of
harmful and costly chemicals, it is more economical. 
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ABSTRACT:  This article focuses on the effect of mercapto additives on electroless pure copper
thin film deposition. Superior quality copper deposits were obtained from the autocatalytic bath
containing xylitol, glyoxylic acid and potassium hydroxide as complexing agent, reducing agent and
pH adjuster  respectively.  The bath was optimized at  a  pH of  13.0 ± 0.25 at  45ºC. In order to
improve  the  thermal  stability  and  the  good  take  hold  off  with  copper,  a  trace  quantity  of
methanesulphonic acid was used. Nitrogen and sulphur containing heterocyclic compounds such as
2- mercaptopyridine and 2-mercaptopyrimidine were used as the bath stabilizers.  1 ppm of the
mercapto stabilizers stabilizes the bath conditions and their inhibiting potential was studied. The
influence of the fundamental bath parameters on autocatalytic pure copper deposition have been
investigated in our study. Physical properties and stability were characterized by the gravimetric
method. The structural property of the copper deposits was analyzed by the diffraction technique. 
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ABSTRACT:  Fourier  transform infrared  (FTIR)  spectroscopy is  one  of  the  effective  tools  for
investigating the presence of a variety of functional groups in polymers. The impact of radiation on
polymer structure and subsequently on its physical characteristics are well known in the plastics
industry. Here, molecular vibration modes in common gamma irradiated packaging plastics namely:
polyethylene,  polyethylene  opaque,  cast  polypropylene,  and  polyethylene  tertraphthalate  (PET)
polyester were characterized by FTIR spectra. The dose rate during the irradiation was 10, and 20
kGy/h. It was observed in IR bands of polymers are fundamentally broad and sharp. The gamma
irradiations of polymers result in crosslinking, and main-chain scission. These reactions are related
to the chemical and physical state of the polymer and the dose of irradiation.
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ABSTRACT: DFT  theoretical  investigations  of  the  adsorption  of  3-(Adamantan-1-yl)-4-(4-
fluorophenyl)-1-{[4-(2-methyoxyphenyl)piprazin-1yl]-methyl}-4,5-dihydro-1H-1,2,4-triazole-5-
thione (AMPT) with metal clusters has been reported. With nickel, palladium and platinum, AMPT
forms  a  stable  cluster.  Palladium  complex  has  a  higher  AMPT-cluster  complexation  energy.
Solvation free energies are calculated in different suitable solvents.  The dipole moment of AMPT-
platinum cluster is found to be higher than that of other systems.  The reactivity characteristics were
utilized to forecast AMPT’s reactive sites. The atoms S, N, H and the phenyl ring were the reactive
sites in AMPT. Differences in the energy gap values for APMT-Ni/Pd/Pt clusters cause considerable
changes  in  electrical  conductivity,  indicating  that  all  clusters  are  good  APMT  adsorbents.  In
addition, several spectroscopic, chemical and electrical properties are explored.
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ABSTRACT:  The  main  aim  of  this  paper  is  focused  on  the  comparative  study  on  structural,
thermal, and spectroscopic properties of a new transparent tungsten doped arsenic tellurite glass and
glass-ceramic system with composition x WO3+(30-x)As2O3+70TeO2 (Where x = 10, 20, 30 mol%).
In  the  present  study,  samples  have  been  synthesized  using  conventional  melt  quenching  and
conventional heat treatment method. Various characteristics like physical, optical, structural, and
thermal  and  ESR  of  both  systems  (glass  &  glass-ceramic)  were  determined.  The  physical
parameters such as density of both glass and glass-ceramic systems shows increasing trend from
6.515 – 6.996 gm/cm3 and 6.993-7.748 gm/cm3. The thermal parameter glass transition temperature
(Tg) of both glass and glass-ceramic samples is increased linearly from 331–3530C and 336–367 0C
respectively. The optical band gap values of glass system has shown decreasing trend from 2.898–
2.709 eV, contrarily, glass-ceramic system has shown increasing trend from 2.609–2.850 eV. In ESR
spectra,  there is  a  decrease in the magnitude of All and A┴ in both systems infers  that  there is
increase in covalence nature. Structural analysis reveals that the present glass and glass-ceramic
systems have TeO4, TeO3+1 and TeO3 and WO6 and/or WO4 and AsO3 units as fundamental structural
units. The SEM and EDS spectra of glass-ceramic system shows that the particles agglomerates in
the form of tetrahedron and strips like takes place and the size of the particles found to be in the
range of 56 nm to 236 nm.
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ABSTRACT: Infrared (IR) spectroscopy is ideally suited to qualitative analysis of polymer starting
materials and finished products as well as to quantification of components in polymer mixtures and
to analysis of in-process samples. IR spectroscopy is reliable, fast and cost-effective. Since 1945
inrared (IR) spectroscopy has become one of the most important methods for characterizing and
studying the chemical and physical structure of compounds. Especially in the polymer field, IR
spectroscopy  have proved valuable for analytical and structural investigations. An IR spectrum of a
polymer sample provides the following qualitative and quantitative information about the chemical
and physical structure of the polymer under consideration:
* To synthesis blend polymeric PVC/PVAc polymer, using solvent cast method. 
* Study of FTIR spectra to reveal the presence of prominent characteristics. 
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ABSTRACT:  The industrial wastes disposal emerges as the major problem during production of
specific product. Based on economics as well as environmental related issues, enormous efforts
have  been  directed  worldwide  towards  industrial  waste  management  issues  namely  utilization,
storage and disposal. Different avenues of cashew nut waste utilization are more or less known but
none of them have so far proved its utilization to be economically viable or commercially feasible.
The interest in composite materials is rapidly growing both in terms of their industrial applications
and  fundamental  research.  Their  availability,  renewability,  low  density,  and  price  as  well  as
satisfactory mechanical properties make them an attractive one. To this end the present investigation
deals  with  the  property  characterization  and  utilization  of  cashew  nut  wastes  for  producing
composite.  Relevant  engineering  properties  such  as  physical  and  mechanical  properties  of  the
composites so synthesized are to be characterized. The objectives of this research is to  fabricate
successfully cashew nut waste biochar reinforced composites using solution dispersion method, to
extract  biochar  from  the  cashew  nut  waste  and  added  as  reinforcement  in  different  weight
percentage  5%,  10%  and  15%  with  polymers  and  understand  its  bonding  nature,  to  know
mechanical performance of the composites produced by subjecting to tensile study and develop
value added products from wastes for various engineering applications.
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ABSTRACT:  An  increasing  number  of  studies  exploit  the  advantages  of  a  single-aliquot
regenerative-dose protocol  (SAR) for equivalent  dose determination with sampling at  relatively
closely-spaced vertical  intervals  (of  the  order  of  10-30 cm).  The resulting  ages  are,  at  least  in
principal, ideally suited for age-depth modelling. The modelling, however, is made difficult owing
to  the  variety  and  complex  combination  of  uncertainties  associated  with  luminescence  dating.
Moreover, we previously reported on a variability in age results for coeval loess samples that is
significantly larger than expected and remains to be understood.
In this study, we examine this problem explicitly by observing the degree of precision and accuracy
that can be achieved by luminescence dating of multiple coeval loess samples of known age. The
main goal is to improve our understanding of how luminescence ages are to be incorporated into
age-depth models, thus increasing their robustness and accuracy.
Fourteen samples were taken at closely-spaced horizontal intervals from loess deposits immediately
over- and underlying the Campanian Ignimbrite/Y5 tephra layer (40Ar/39Ar dated to 39.2±0.1 ka), as
exposed at a section in the Lower Danube Basin in southeastern Europe. Luminescence analyses
were carried out using the single-aliquot regenerative-dose (SAR) protocol and OSL signals from
63-90 µm quartz fraction. We report an average age of 47 ± 2 ka for the seven samples collected
below the tephra layer and 42 ± 3 ka for the seven samples collected above it.  The individual
random and systematic uncertainties contributing to the individual ages vary from 2.4 % to 5.6 %
and from 6.0% to 6.1 %, respectively. We obtain an improved overall precision on the age of the
sedimentary context by calculating the weighted average age and combining the individual random
and  systematic  uncertainties  following  Aitken  (1985,  Appendix  B).  Thus  we  report  weighted
average ages of 46 ka and 41 ka for the horizontally sampled sediment layers intercalating the ash
layer and associated overall random uncertainties of 1.5 % and an overall systematic uncertainties
of  6.1  %.  The  insights  gained  from this  are  discussed  in  relation  to  age-modelling  studies  of
luminescence-dated paleoclimate archives, and loess deposits in particular.
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ABSTRACT:  Two-dimensional  materials  are  considered  as  suitable  materials  for  spintronic
applications. This work investigate the potential of using two-dimensional TMDC materials in the
spintronic devices. First principle calculations are performed to investigate spin polarized transport
in a magnetic junction formed by sandwiching monolayer TMDC layer between Co electrodes. Co
modifies  the  electronic  structure  of  monolayer  TMDC materials.  Co  acts  as  an  efficient  spin
injector. Transport properties are calculated with non- equilibrium Green's function approach within
density  functional  theory  as  implemented  in  the  TranSIESTA package.  Transmission  functions,
electron  density  of  states,  current-voltage  characteristics  and  magneto-resistance  are  calculated
through the Co/monolayer WS2/Co Junction. Remarkable difference occur in the transport through
spin up and spin down channel through the junction. Voltage-current characteristics is calculated till
1V. Current through the spin up channel is significantly greater than that through spin down channel
when  electrodes  are  in  the  parallel  magnetic  orientation.  Considerable  change  in  current  with
change in magnetic orientation of Co electrodes produced a high magneto resistance. The obtained
values of the device parameters clearly indicate that two-dimensional TMDC materials would be an
excellent compound for highly efficient spin- valve device applications.
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ABSTRACT:Human expectations and creativity also givebirth to modern technologies and science.
From these dreams, nanotechnology, a frontier of the 21st century, was born. Nanotechnology is cha
racterized as understanding and manipulating matter at dimensions ranging from 1 to 100 nm where 
unusual phenomena allow for new applications.  Although  human  exposure  to  nanoparticles  has
occurred throughout human history, it dramatically increased during the industrial revolution. The
study of nanoparticles is not new. The concept of a ‘‘nanometer’’ was first proposed by Richard
Zsigmondy, the 1925 Nobel Prize Laureate in chemistry. He coined the term nanometer explicitly
for characterizing particle size and he was the first to measure the size of particles such as gold
colloids using a microscope. Modern nanotechnology was the brain child of Richard Feynman, the
1965 Nobel  Prize  Laureate  in  physics.  During  the 1959 American  Physical  Society meeting  at
Caltech,  he  presented  a  lecture  titled,  ‘‘There’s  Plenty  of  Room at  the  Bottom’’,  in  which  he
introduced the concept of manipulating matter at the atomic level. The beginning of the 21st century
saw an increased interest in the emerging fields of nanoscience and nanotechnology. In the United
States, Feynman’s stature and his concept of manipulation of matter at the atomic level played an
important role in shaping national science priorities. President Bill Clinton advocated for funding of
research in this emerging technology during a speech at Caltech on January 21, 2000. Three years
later, President George W. Bush signed into law the 21st Century Nanotechnology Research and
Development Act.
In a timeframe of approximately half  a century, nanotechnology has become the foundation for
remarkable  industrial  applications  and  exponential  growth.  Today,  nanotechnology  influences
human life every day. The potential benefits are many and diverse. However, because of extensive
human exposure  to  nanoparticles,  there  is  a  significant  concern  about  the  potential  health  and
environmental  risks.  These  concerns  led  to  the  emergence  of  additional  scientific  disciplines
including nanotoxicology and nanomedicine.  Although the complex nature of the nanomaterials
makes the development of their safety assessment challenging, the future of the nanotechnology
appears to be bright.
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ABSTRACT: EGb761 is the standardized leaf extract of Ginkgo biloba. Ginkgo biloba belongs to
the Ginkgoaceae family. Ginkgo biloba has been used as an agent for improving cerebral circulation
and exhibit various biological activities such as antioxidant, anti-parasitic, anti-tumour and anti-
viral  activities.  It  possesses  phytoconstituents  such  as  proanthocyanidins,  flavonoid  glycosides,
phenolic acids, biflavones as well as alkylphenols and polyprenols. It was chemically characterized
in nutritional and bioactive components namely - fatty acids, sugars, organic acids, tocopherols,
phenols  and flavonoids.  Palmitic,  α-linolenic  and oleic  acids  were  the  main  fatty  acids  found.
Although the functions of a  standardized extract of EGb  761  has been reported with regard to
neurobiological properties, no attention has been paid to the impact of cholesterol regulation. EGb
761 markedly suppressed cholesterol level and induced upregulation of connexin 43. Thus our study
revealed that EGb 761 regulates cholesterol synthesis the expression of Cx43 protein.
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ABSTRACT: Bistability is a nonlinear phenomenon observed in different optomechanical, optical,
optomagnonical system. It has fundamental insight and useful for potential applications. An optical
system shows bistability if it has to stable output states for an input state. In this report, we have
analyzed the optical bistability in a rotating semiconductor microcavity system, as a function of
different experimentally realizable system parameters. There are two optical modes in the cavity,
these  are  fundamental  mode  and  second  harmonic  mode.  The  cavity  consists  of  second  order
nonlinear material. The used nonlinear materials are III-V semiconductors such as GaAs, AlGaAs,
AlGaN, GaN, BN and AlN. These materials are noncentro-symmetric. Second order nonlinearity
provides the conversion of a photon of fundamental mode to two photons of second harmonic mode
or vice-versa. The cavity is driven by an external field. As the cavity is rotating with a constant
angular speed, the light circulates in the cavity experiences a Sagnac-Fizeau shift and the cavity
resonance  frequencies  modifies  by  shifting  term.  The  Sagnac-Fizeau  shift  directly  depends  on
direction of driving and the rotational speed of the cavity. To study the photon profile, we have
obtained steady state solution by solving Heisenberg-Langevin equations of motion. The photon
profile with respect to detuning shows zero intensity window both for rotating and non-rotating
system. A “V” shaped window is formed around zero cavity detuning for non-rotating system. The
width of the window tuned via photon hopping strength between the optical field modes. The zero
intensity shifts right and left when the cavity is driven from its right and left,  respectively. The
amount of frequency shift  is equal to the Sagnac-Fizeau shift.  So, one can tune the amount of
shifting by rotational speed of the cavity and position of shifting by direction of the driving. This
property of the system should be useful to design rotation based all-optical switch and also useful
for motion sensing. The photon profile with respect to input power shows “S” shaped nature and
confirms the optical hysteresis. The bistability shows prominent at stronger hopping strength. The
photon profile indicates both monostable and bistable regions, this confirms that the present system
may be useful to design optical flip-flop i.e. optical memory element.
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ABSTRACT: In this work we describe the theoretical investigation of 38 azo imidazole dyes using
B3Pw91/ccpVDZ.   Azo imidazole  dyes  were studied  theoretically  and experimentally  for  their
photoswitchable properties by quenching analysis from emission spectra.  The quantum chemical
properties  of  compounds,  such as  HOMO-LUMO energies,  global  electrophilicity  (ω),  electron
affinity  (A),  ionization  potential  (I),  total hardness(η),  global  electronegativity  (χ),  chemical
potential (μ) and global softness (S) were also investigated. From the data, hard and soft molecules
were identified from the MEP mapping.
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ABSTRACT:  Thin  films  of  ferroelectric  PVDF  based  terpolymer  matrix  incorporated  with  a
perovskite inclusion, NaNbO3, were made with different weight fractions. The surface and structural
properties of the thin film composites were characterized by scanning electron micrographs, Fourier
transform  infrared  spectroscopy  and  X-ray  diffractometry.  The  polarisation-electric  field
characteristics and pyroelectric properties of the terpolymer composite thin films as a function of
different temperatures were studied. The terpolymer composite film was found to have improved
polarisation  and pyro coefficient  properties  with perovskite  inclusion.  Hence,  this  investigation
shows great promise for terpolymer based nanocomposites in ferroelectric temperature-based sensor
applications.

Keywords: Thin films; polymer matrix; fillers; sensor
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ABTRACT: Greener synthesis pathway of value-added chemicals from CO2
 
 utilization is very hot

research topic1-3. Given this industrial interest, development of low-cost, less-toxic, highly active
and sustainable catalysts enabling the optimum reuse of CO2 for the preparation of chemicals is
vital. Here we demonstrated highly effective and selective one-pot strategy for CO2 fixation into
value added chemical “oxazolidinone” by employing mixed metal oxide based porous foam as a
catalyst. The porous trimetallic oxide foam catalyst was synthesized by facile solution combusion
synthesis (SCS) method and used for oxazolidinone synthesis through three component reaction
between terminal  epoxides,  CO2 and   aryl  amines.  The  catalyst  was characterized  by  various
techniques such as TGA, XRD, SEM, EDAX, TEM/HR-TEM, FT-IR and BET surface area analysis
and TPD/TPR. To our delight, porous trimetallic oxide foam catalyst  presented 100% conversion
with 96% selectivity  and yield of the desired product  under solvent-free conditions.  Moreover,
various  reaction  parameters  such  as  effect  of  time,  temperature,  pressure,  catalyst  loading  and
solvent  effect  was discussed  extensively  and the  reaction  products  confirmed by GC-MS data.
Based on the experimental evidences and reaction results, the tentative catalytic mechanisum of 5-
methyl-3-phenyl-oxazolidinone synthesis from CO2, aniline, and propylene oxide was proposed. A
variety of anilines and epoxide substrates were studied using the same protocol with prominent
conversion  and  excellent  yield  of  desired  oxazolidinones  product.  Intrestingly,  the  catalyst
displayed impressive performance in recyclability study without significant loss of its initial activity
with physicochemical properties.

Keywords:  CO2 fixation;  Solution  combusion  synthesis  method;  Porous  trimetallic  oxide  foam  catalyst;
Oxazolidinone; Synergistic mechanisum for ooxazolidinone synthesis
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ABSTRACT: Determination of provenance (or origin) of sediments is an important component of
Earth Sciences.  The primary objective of provenance studies lies in tracking the source (parent
rocks) from which the sediments derive. Quartz being the most ubiquitous and durable mineral in
the sedimentary system, makes it an optimal mineral for provenance analysis. In recent years, lattice
defects and impurities in quartz, apart from their importance in age determination, are also being
increasingly investigated for their  potential  in  provenance studies [1].  Electron Spin Resonance
(ESR) technique allows the measurement  of the intensity  of the signals given by paramagnetic
lattice defects and impurity centres in quartz, thus allowing us to characterise and investigate the
provenance of sedimentary quartz. In this study, we conduct an exploratory study on fine (4-11 μm)
quartz from dust deposits (commonly known as loess) in Central Asia [2]. Recent studies based on
geochemistry, grain size modelling and present-day meteorological data in the study region suggests
contribution from different source areas to the loess [3,4]. Here we investigate the signature of E’
(an unpaired electron at  an oxygen vacancy site)  and peroxy intrinsic  defect  centers  in natural
quartz using ESR as well as present the results from a series of experiments based on the effect of
gamma irradiation  and thermal  treatment  on  these  centres  [2].  Our  results  suggest  that  E’ and
peroxy centres in  quartz  have the ability  to differentiate  between quartz  derived from different
source areas and can thus be used as a potential provenance indicator.
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ABSTRACT:  Foreign  ion  doped  metal  oxides  with  varied  valancy  and  electronic  states  are
regarded as novel and advanced materials for diverse device applications due to the possibility of
altering  the  physical  properties  of  compounds  by  exploiting  the  non-stoichiometric  defective
equilibrium state associated with it. Herein, we report the synthesis, structural characterization and
photocatalytic application of semiconducting transition metal oxide compound systems composed
of  Vanadium  Pentoxide  and  Nickel  Oxide  (Ni-VO)  in  stoichiometric  proportions.  X-ray
diffractogram shows up orthorhombic V2O5 phase with Pmmn space group symmetry along 001
direction for all the samples of V(1-x)2 Ni3x O5-δ with x varying from 0.03 to 0.07.. Diffuse reflectance
spectrum projects  a  sharp  absorption  edge from 500 to  650nm with  an  increase  in  absorption
directly proportional to Ni ion concentration.  Band gap reduction of the samples from 2.3eV to
2.2eV with increase in dopant concentration as obtained from Kubelka Monk plot is indicative of
divalent  impurity  ion  (Ni2+) occupying  pentavalent  vanadium  sites  revealing  the  improved
conductivity of the as prepared samples. SEM images reveals flake like architecture with particles
in micro dimensions and EDAX analysis confirms the weight ratios of the constituent ions in the
compounds as  reported  earlier.  Advanced oxidation  process  based  photocatalysis  has  become a
novel technology with great potential in degradation of organic and inorganic dyes to tackle the
problem of water pollution.  The photocatalytic activity of optimized Ni-VO samples is evaluated
through studying its potential  in degradation of Methylene Blue dye. The influence of different
parameters like light irradiation time, temperature of solution, pH of solution, amount of catalyst,
etc on the performance of photocatalyst is  studied
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ABSTRACT: In this study, the structural properties of black titania synthesised by modified sol gel
route  has  been  analyzed  in  detail.  The  synthesis  has  been  carried  out  by  varying  the  molar
concentration of ammonia. XRD together with Rietveld Refinement has been carried out to analyze
the phase purity and structural parameters of the synthesized samples. The contribution of crystallite
size  and  microstrain  to  X-ray  diffraction  line  broadening  are  analyzed  using  Hall  Williamson
analysis and Size strain plots. SEM and TEM measurements are also carried out to analyze their
size distribution.

Keywords: Black Titania; Structural analysis, Rietveld refinement, sol gel synthesis
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ABSTRACT: Carbon dioxide (CO2) has been projected as an ultimate carbon building block for
organic  synthesis  as  CO2 is  considered  as  an  abundant  renewable  carbon  feedstock,  non-toxic
nature,  and contributing to  a  more sustainable  use of  resources1-3.  Several  protocols  have been
reported for catalytic CO2 fixation with epoxides to yield cyclic carbonates. However, achieving
efficient activity and selectivity over economical catalysts remains challenging. In this context, we
present synthesis of magnesium oxide (MgO) engineered dendritic nano-fibrous silica (DFNS) as a
promising catalyst for the fixation of CO2  in to epoxide to produce cyclic carbonates under mild
reaction at atmospheric pressure. The physicochemical properties of this bi-functional catalyst were
investigated with the assistance of several characterization techniques after which the catalyst was
tested for its efficient activity towards the synthesis of cyclic carbonates by conversion of CO 2 with
epoxide. Additionally, the effect of reaction parameters such as temperature, pressure, amount of
catalyst,  metal  loading,  recyclability  studies  were  done  by  prepared  catalyst.  The  catalyst
demonstrated  appreciable  yield  towards  the  desired  product  under  mild  reaction  conditions  at
atmospheric  pressure.  The  presence  of  acidic-basic  sites  in  the  developed  catalyst  possibly
contributed to the ring opening of epoxide and activation of CO2 under mild reaction condition as
proposed  in  the  plausible  mechanism.3  Further,  the  catalyst  displayed  substantial  recyclability
performance for several recycles without considerable loss in its catalytic activity.

Keywords: CO2 reduction  and  utilization;  High  surface  area  and  porous  material;  Catalytic  fixation  of  CO2 at
atmospheric pressure

Figure 1. Catalytic fixation of CO2 with epoxide in to cyclic carbonates
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ABSTRACT: This  study  aims  to  investigate  the  structural  features  of 4CPEC3PU  based  on
spectroscopic  experiments  and  theoretical  quantum  chemical  approach  1-(4-Chlorophenyl)ethyl
cyclopentyl]3-phenyl urea (4CPEC3PU) selected for its antifungal property is extensively used for
spectroscopic  elucidations  and  computational  aspects  using  density  functional  methods. The
optimized geometrical parameters of the compound were evaluated using DFT B3LYP method with
6-31G(d) basis set. The stability of the molecule arising from hyper-conjugative interactions, charge
delocalization has been analyzed using natural bond orbital (NBO) analysis. The chemical reactivity
and stability of 4CPEC3PU were estimated based on the HOMO-LUMO energy gap.

Keywords: DFT; NBO; HOMO-LUMO
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ABSTRACT:  This  work  concerns  the  challenging  conversion  of  anthropogenic  CO2 gas  into
valuable chemicals with help of tailored metal-free silica based heterogeneous catalyst system. In
this work, grafted TBAI on silica nanotubes (SNT) as catalyst namely TBAI@SNT was synthesised
wherein CNT was used as template for SNT preparation. This was followed by immobilization of
organic  TBAI  onto  tubular  SNT  by  impregnation  method.  The  synthesised  material  was
characterised  by  various  modern  analytical  and  spectroscopical  technique  such as  FTIR,  TPD,
XRD, TGA, FE-SEM, XPS to name a few. The improved surface area of tubular SNT helped in the
better dispersion and strong interaction of organic TBAI component with its interior and exterior
surface. The main  feature  of  this  TBAI@SNT material  is  that  this  metal-free  catalyst  requires
simple reaction setup, very mild reaction conditions, are cost effective and dangerous chemicals and
solvents  are  avoided.  By  using  the  prepared  catalysts,  chemical  fixation  of  CO2 into  cyclic
carbonate was performed with styrene oxide as model substrate at atmospheric CO2 pressure, 120
°C temperature and 7 h which gave a desired yield of 86% towards styrene carbonate. The catalyst
gave good results and showed good activity due to availability of active sites and were determined
with the help of TPD analysis. Further, the reaction parameters (temperature, pressure, time, and
solvents) affecting the selectivity and conversion were studied. Additionally, the prepared catalyst
was studied for various internal and terminal epoxides as substrates  along with good reusability
without prominent loss in activity. The utilization of porous tubular SNT acting in concert with the
immobilized organic TBAI constitutes a competent and base recyclable tailored metal-free catalyst
and can therefore be counted upon as a greener approach for valorization of CO2 into value added
products.

Keywords: Transformation of Greenhouse CO2 gas; Silica Nanotubes (SNT); Metal-free Heterogeneous Catalysis;
Epoxides; Cyclic Carbonates; Atmospheric Pressure
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ABSTRACT:  This  work  demonstrated  the  facile  synthesis  of  nanocomposites  made  from
Hexagonal Boron Nitride and Silver Tungsten nanoparticles. This procedure involved depositing
Ag2WO4 on the surface of the h-BN sheet. It was then assessed how these effects would affect the
reduction  of  high  concentrated  MO  and  MB in  the  presence  of  natural  sunlight.  In  terms  of
efficiency, the two compounds h-BN, and Ag2WO4  are almost not active while their mixture (h-
BN/Ag2WO4) shows better activity; more than seven times greater than h-BN and Ag2WO4. The
Total Organic Carbon data confirmed that all  the pollutants have been removed from the water
while  the  stability/reuse  test  of  h-BN/Ag2WO4 nanocomposite  for  four  cycles  proved  that  the
material is stable and can easily be removed from the surface of the nanocomposites after treatment.
More  importantly,  the  results  of  EDS,  FTIR,  UV-DRS,  XRD,  DSC,  and,  PL all  revealed  the
presence of h-BN and Ag2WO4 nanoparticles in the compound. Then the FESEM results showed a
homogeneous dispersion of silver as well as tungsten particles on the surface of the h-BN sheet.

Keywords: h-BN/Ag2WO4; Nanocomposite; Photocatalytic
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