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Preface to the conference proceedings 

  
We are very pleased to introduce the proceeding of FPPS-2016; the international conference 

“Frontiers of Physics and Plasma Science” that took place on 7 and 8 November, 2016 in the 

campus of Ujjain Engineering College, Ujjain (India). The goal of the meeting was to provide a 

broad prospective to the plasma science emphasizing physics with a new plasma technologies. 

The scientific program of the conference focused on the advancement of the all branches of 

physics in achieving all applications of the plasma science. The conference spans a wide range of 

topics, reporting experiments, techniques and ideas that advance the plasma science worldwide.  

There were 20 invited lectures and 04 oral presentations covering the different area of the 

conference. The keynote lecture was delivered by Dr. Rajdeep Singh Rawat (NTU, Singapore) 

on “Density plasma focus: novel high energy density plasma device”. Prof. Y.C. Saxena (IPR, 

Gandhinagar, Ahmedabad), Prof. R. P. Sharma (IIT, New Delhi), Prof. Fernando Haas (Brazil), 

Prof. Davoud Dorranian (Tehran, Iran), Dr. Raju Khanal (Tribhuwan University, Nepal), Prof. 

Avinash Khare (IIT, New Delhi), Dr. Navin Dwivedi (Israel), Prof. V.K. Tripathi (IIT New 

Delhi), Dr. J. Ghosh (IPR, Gandhinagar, Gujarat), Dr. Devendra Sharma (IPR, Gandhinagar, 

Gujarat), Prof. R.K. Thareja (IIT Kanpur), Dr. Vipul Arora (RRCAT, Indore), Prof. M. P. Bora 

(Gauhati University, Guwahati) and many more have delivered their lectures in the field of 

plasma science and its applications. The program was chaired in a professional and efficient way 

by the session chairmen who were selected for their international standing in the subject.  

The 165 abstracts that were presented in two days (during parallel poster session) formed 

a heart of the conference and provided ample opportunity for the discussions. The 170 

participants, 110 of whom were students had many fruitful discussions and exchange the ideas 

that contributed to the success of the conference. A panel of experts (Prof. R.P. Sharma, Prof. T. 

S. Gill, Prof. N.S. Saini, Prof. K. P. Maheshwari, Dr. A.P. Misra, and Dr. V. Ganeshan) was 

there to judge the presented posters and 6 best posters were awarded prize. Participants from six 

countries (India, Nepal, Iran, Singapore, Brazil and Israel) made the conference truly 

international in scope. Of the total number of presented abstracts, 54 of these are included in this 
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proceedings volume. These papers maintained the high promise suggested by the written 

abstracts.  

 Finally, we would like to extend our special thanks to Dr. Umesh Pendharkar, Principal, 

Ujjain Engineering College, Ujjain for his constant motivation provided during the preparation 

of the conference. We appreciate the project fellow Shweta Jain (MPCST, Bhopal), Archana 

Patidar (UGC, New Delhi), Tripti Rimza (SERB-DST, New Delhi) and Karishma Jena (MPCST, 

Bhopal) for their hard work and enthusiasm for making this conference a grand success. We also 

gratefully acknowledge the contribution of Prof. B. D. Shrivastava, Vikram University, Ujjain in 

assembling the conference proceeding. We would like to thank all of the participants attending 

the conference and also to the committees for their valuable contribution. It is our pleasure to 

acknowledge the Directorate Technical Education (Bhopal), SERB-DST (New Delhi) and 

MPCST (Bhopal) for their financial support. 
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Frontiers of Physics and Plasma Science                                                                                             IOP Publishing
IOP Conf. Series: Journal of Physics: Conf. Series 836 (2017) 011001         doi:10.1088/1742-6596/836/1/011001

2



 

 

 

 

HP
Rectangle



Journal of Physics: Conference Series

PAPER • OPEN ACCESS

Preparation and characterization of bismuth
oxichloride (BiOCl) nanoparticles and nano
zerovalent iron (nZVI)
To cite this article: Bhawna Sarwan et al 2017 J. Phys.: Conf. Ser. 836 012036

 

View the article online for updates and enhancements.

Related content
Review on Nano zerovalent Iron (nZVI):
From Modification to Environmental
Applications
Xing Chen, Dandan Ji, Xiqing Wang et al.

-

Evaluation of nano zero valent iron effects
on fermentation of municipal anaerobic
sludge and inducing biogas production
Tareq W.M. Amen, Osama Eljamal,
Ahmed M.E. Khalil et al.

-

Applicability of nano zero valent iron
(nZVI) in sono – Fenton process
M R Taha, A H Ibrahim, R C Amat et al.

-

This content was downloaded from IP address 117.199.47.213 on 31/07/2021 at 08:51

https://doi.org/10.1088/1742-6596/836/1/012036
/article/10.1088/1742-6596/51/1/012004
/article/10.1088/1742-6596/51/1/012004
/article/10.1088/1742-6596/51/1/012004
/article/10.1088/1755-1315/67/1/012004
/article/10.1088/1755-1315/67/1/012004
/article/10.1088/1755-1315/67/1/012004
/article/10.1088/1742-6596/495/1/012010
/article/10.1088/1742-6596/495/1/012010
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsuiib1b2oQHTzXfmDVj3-bxRz71ECIFCSOskkDftE0COEmEQtv7C96jPqUaSLtlII8s3AKVqS4H2G-nPXQxglgoDHGNqvf0AbfNrHPMv7HY2JcFOCp6MqbqEWDBSF1DxJJPmDVCxTpdPw1mvMK1QiV-uwAQ5eWPsO2lV45im516K7yRJ3EsqqemvU3RZDUu6jyom8AwtV8svyPzyrOmZz_gpPg-xEu0wgzPBS0LPKTWcQmEEeKVghfDRqLWk4iBxBKRJX1GgBReIJdowKM2VkmOesRK9G9KcG8&sig=Cg0ArKJSzBWLeB4MkVZ7&fbs_aeid=[gw_fbsaeid]&adurl=https://www.electrochem.org/short-courses


1

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

1234567890

Frontiers of Physics and Plasma Science  IOP Publishing

IOP Conf. Series: Journal of Physics: Conf. Series 836 (2017) 012036  doi :10.1088/1742-6596/836/1/0120361234567890

Frontiers of Physics and Plasma Science  IOP Publishing

IOP Conf. Series: Journal of Physics: Conf. Series 836 (2017) 012036  doi :10.1088/1742-6596/836/1/012036

Preparation and characterization of bismuth oxichloride 

(BiOCl) nanoparticles and nano zerovalent iron (nZVI) 

Bhawna Sarwan1,a, Brijesh Pare1 and Aman Deep Acharya2 

1 Laboratory of Photocatalysis, Department of Chemistry, Govt. Madhav Science P. G.    

  College, Ujjain 456010, MP, India, 
3 Lovely Professional University, Phagwara 144411, Punjab, India 

 

Email: a) sarbhawna@gmail.com 

Abstract. In this work, we have synthesized nano scale zerovalent iron (nZVI) particles by 

borohydride reduction method and bismuth oxichloride (BiOCl) by a hydrolysis method. X-ray 

powder diffraction (XRD) was used for the structural and chemical characterization, while 

scanning/transmission electron microscopy (SEM/TEM) were employed to determine the physical 

properties of the nanoparticles. The reactivity of synthesized nanoparticles was compared by 

decolorization of nile blue (NB) dye under visible irradiation. 

1. Introduction 

Nano zero-valent iron nano particle (nZVI) having zero valency with primary particle size less than 100 

nm is moderately reactive in water and can serve as an excellent electron donor, which makes it a 

versatile remediation material [1].Zinc oxide, with its unique physical and chemical properties, such as 

high chemical stability, high electrochemical coupling coefficient, broad range of radiation absorption and 

high photostability, is a multifunctional material.The physical properties of as prepared materials were 

characterized by XRD, SEM, TEM. The efficiency of prepared nanoparticles was examined by the 

decolorization of nile blue (NB) under visible light irradiation.  

 

2. Experimental 

BiOCl powder was synthesized by a hydrolysis method. In this synthesis reagent Bi2O3 (AR, Aldrich) 

was dissolved in hydrochloric acid (AR, Merck) to get a BiCl3-HCl aqueous solution. By adjusting the pH 

value of the solution about 3 with ammonia (AR, Shanghai), the surface of Bi2O3 particle converted to 

BiOCl [2-3] 

     For synthesis of NZVI, 0.8 M borohydride (NaBH4)(AR, Merck) aqueous solutionwas added drop 

wise to a 0.6 M ferric chloride (FeCl3 .6H2O) (AR, Merck) aqueous solution with stirring at 

ambienttemperature, black particles immediately formed. Synthesized nano particles were filtered by 

vacuum filtration and rinsed three times with ethanol to remove all the water. Then particles were stored 

in a bottle covered with ethanol and placed in a desiccators till further use. 

 

3. Results and discussions 

XRD patterns of the NZVI and BiOCl particles are shown in figure 1. In figure 1a, the strong and sharp 

diffraction peaks confirmed the highly crystalline nature of BiOCl. XRD patterns of the NZVI figure 1b 

mailto:sarbhawna@gmail.com
http://creativecommons.org/licenses/by/3.0
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X RAY K ABSORPTION NEAR EDGE AND FINE STRUCTURAL STUDIES OF 
TRANSITION METAL NANOPARTICLES 

 
Harish Sharma1, Bharat Mishra2, P.Sharma2 and P.K. Malviya2 

1Research Scholar Physics, Mahatma Gandhi Chitrakoot Gramodaya Vishwavidhyalaya, 
Chitrakoot, Satna (M.P.), India 

2Associate Professor, Dept. of Physical Sciences, Mahatma Gandhi Chitrakoot Gramodaya 
Vishwavidhyalaya, Chitrakoot, Satna (M.P.), India 

2Dept. of Physics, Govt. Holkar Science College, Indore (M.P.), India 
2Govt.Madhav Science College Ujjain (M.P.), India 

 
Abstract - The X-ray absorption fine structure is typically divided into two regimes: X-ray 
absorption near-edge (XANES) structure and extended X-ray absorption fine-structure 
(EXAFS) structure. The EXAFS has been known for over 80 years. There was a lot of 
confusion about the theory of EXAFS. The X-ray absorption spectra have been recorded 
using synchrotron radiation. The X-ray spectroscopic setup is available at Raja Ramanna 
Center for Advanced Technology (RRCAT), Indore, India and is called dispersive EXAFS 
beam line BL-8. This beam line has been recently commissioned at the 2.5 GeV Indus-2 
synchrotron radiation sources. The transmitted beam intensity from the sample is recorded 
on a position sensitive CCD detector. Sample preparation is carried out by combustion 
assisted method. The chemical shift has been used to determine the percentage covalency 
values on the absorbing atom. The values of the chemical shifts suggest that copper is in 
oxidation state +2 in all of the complexes. 
 
1 INTRODUCTION  
X-ray absorption spectroscopy (XAS) 
refers to the details of how X-rays are 
absorbed by an atom at energies near and 
above the core-level binding energies of 
that particular atom. The absorption of X-
rays on the high energy side of absorption 
edges does not vary monotonically in 
condensed matter but has a complicated 
behavior which extends past the edge by 
an amount typically of the order of 1 KeV. 
This non-monotonic variation has 
received the name of X-ray absorption fine 
structure (XAFS). The X-ray absorption 
fine structure is typically divided into two 
regimes: X-ray absorption near-edge 
(XANES) structure and extended X-ray 
absorption fine-structure (EXAFS) 
structure.  

The EXAFS has been known for 
over 80 years. There was a lot of 
confusion about the theory of EXAFS. The 
situation changed when Sayers, Stern 
and Lytle (1971) pointed out, based on a 
theoretical expression of the EXAFS 
(Sayers et al., 1971) that a Fourier 
transform of the EXAFS function with 
respect to the photoelectron wave number 
should peak at distances corresponding to 
nearest neighbor coordination shells of 
atoms. The introduction of the Fourier  

 
transform changed EXAFS from a 
confusing scientific curiosity to a 
quantitative tool for structure 
determination [1-5]. 

In the present paper, the X-ray 
absorption fine structure (XAFS) 
spectroscopy has been used to study 
transition nanoparticles. Studies have 
been done using XANES spectroscopies 
experimentally. In the present work a 
simple and innovative procedure for 
analysis of XANES data was presented. 
The method was demonstrated to yield 
satisfactory results for transition metal its 
sample [6-10]. 

The X ray K absorption near edge 
and fine structural studies of transition 
metal nano particles. There has been a lot 
of interest in synthesis, structure and 
properties of cupric nitrate and citric acid 
ligands [1] and in wood protection [7-14]. 
Transition metal complex with ligand 
systems containing oxygen and nitrogen 
donor atoms are very important class of 
nano particles.   
 
1.1 Experimental  
Sample preparation is carried out by 
combustion assisted method. The X-ray 
absorption spectra have been recorded 

https://journal.scienceacad.com/
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Abstract. In the present paper, the sample preparation is carried out by combustion assisted method, chemical root method 
and solid root method. The X-ray spectroscopic setup is available at Raja Ramanna Center for Advanced Technology 
(RRCAT), Indore, India and is called dispersive EXAFS beamline BL-8.The X-ray absorption spectra have been recorded 
using synchrotron radiation. This beamline has been recently commissioned at the 2.5 GeV Indus-2 synchrotron radiation 
sources. The theoretical XANES and EXAFS spectra have been calculated using BL-8 data then use some mathematical 
method like  Levy's Method, Lytle's Method, L.S.S. Method and Fourier Transform (FT) Method. In XANES region we find 
out the values of Cu K –edge , sample K-edge ,edge width , chemical shift ,shift of principal maxima, percentage covalency 
and effective nuclear charge .In EXAFS region we find out the value of bond length of all the mathematical methods. 

INTRODUCTION 
XAFS is an intrinsically quantum mechanical phenomenon that is based on the X-ray photoelectric effect, in 

which an X-ray photon incident on an atom within a sample is absorbed and liberates an electron from an inner 
atomic orbital (e.g. 1s). The “photoelectron” wave scatters from the atoms around the X-ray absorbing atom, 
creating interferences between the outgoing and scattered parts of the photoelectron wave function. These quantum 
interference effects cause an energy-dependent variation in the X-ray absorption probability, which is proportional 
to the X-ray absorption coefficient, a measurable quantity. When properly decoded these modulations provide      
information about the structure, atomic number, structural disorder, and thermal motions of neighboring atoms[1-4]. 

SAMPLE PREPARATION FOR XAS 

A transmission mode sample needs to absorb as many X-rays as possible to produce a high-quality absorption 
signal. In general for a uniform sample, transmission mode measurements are optimized when the total absorption 
from all atoms in the sample is less than 2.5 absorption lengths (μx= 2.5) while the partial absorption due to the 
absorber atoms is approximately one absorption length (Δμx= 1) . The upper limit for the total absorption by a 
sample is most critical. The partial absorption should be maximized within the total absorption limit and is easily 
measured, as it corresponds to the step height of the absorption edge in transmission mode. An incident X-ray 
intensity of 107, which is common for most second-generation synchrotrons, is needed to measure a sample with a 
total absorption length of 2.5[5-7].  
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