Best Practices-1
Contributions/Engagement in the field of Nanotechnology in Agriculture, Food,
Magnetic nanomaterials as Electronics Materials, Ayurvedic Bhasma as
nanomedicine etc.




Build a Glorious legacy of Innovation in Frontiers of Science
Education and Cutting-Edge research in Bihar
Establishment of Centre for Nanoscience and Nanotechnology

Hon’ble C.M Sri Nitish Kumar Ji, Dy. CM Sri Sushil Kr Modi Ji; Education minister Sri
Krishnan dan Pd Verma Ji, Advisor to CM Sri Anjani Kr Ji appreciated the nanotechnology
labs Established and research work carried out under supervision and leadership of Dr.
Rakesh Kumar Singh, dated-21st Feb. 2019. Dr. Rakesh interactions with dignitaries
are shown as follows.

This is thelst frontier areas of subject of 21st century as cutting-edge Research Centre in
university of Bihar, which was initiated by Department of Education, Govt. of Bihar. Dr.
Rakesh has been taking responsibilities as a founder teacher from the period of foundation
of Aryabhatta Knowledge University, Patna.



Build a Glorious legacy of Innovation in Frontiers of Science
Education and cutting-Edge research in Bihar
Establishment of Centre for Nanoscience and Nanotechnology

e The dream of opening a new wing of scientific education in the field of Nanoscience
and Nanotechnology by Prof. S.N.Guha, founder Vice Chancellor in AKU got
vehement support and recommended by Hon’ble chief minister Sri Nitish Kumar Ji.
At present Different affairs of Establishment, Administration and other academic,
research & Development programme are in progress under the leadership of Dr.
Rakesh Kumar Singh, as founder teacher from the day of foundation of AKU and
officially from 1st April 2014 as Professor-in charge-Establishment/Head of the

Center/In charge-Academic.

e 1% Proposal to establish this Nanoscience center was initiated by Dr. Rakesh Kr Singh on
request of founder Vice Chancellor Prof. S.N.Guha. He was the 1% scholar completed his
Doctoral research in nanotechnology field from 100 year old Patna University, Science
College. The Doctoral research was carried out in collaboration with eminent
academician’s like- Prof. H.C.Verma, IIT Kanpur, Prof. Avinash C. Pandey,
Nanomission center, University of Allahabad, Dr. R.K.Kotnala, CSIR-NPL Delhi and
some others.

day visit of Nanoscience center

Officers of Technical education quality improvement programme from Delhi and 11Sc Bangalore visited
nanoscience center and ongoing research activities.



Build a Glorious legacy of Innovation in Frontiers of Science Education and cutting-Edge

research in Bihar- Establishment of Centre for Nanoscience and Nanotechnology

The dreams of Hon’ble CM, Bihar are being fulfilled

Such Frontiers centers are an identity in the field of Education supported by Dept. of
Education, Govt. of Bihar. As a one of the output, research published in international
journals, Dept. of education, Govt. of Bihar, is specially acknowledge for their
functioning-establishing and taken keen interest. Such research is also cited/read by
countries Japan, U.S.A, U.K, Germany, etc.

Dr. Rakesh worked as an Assistant Professor in Science Dept. of Patha Women’s
College, Patna University. Where he worked on completed 17 research project on
Nanomaterials research under College with Potential Scheme and NAAC-A grade
scheme of UGC as regular faculty. Dr. Rakesh also completed his Post-Doctoral research
in the field of Nanoscience under the supervision of Prof. Asheswar Yadav, Former Vice
Chancellor and Prof. Science College, Patna University.

My love for state Bihar enhances my enthusiasm for such frontiers center. Now this
center is identity of state Bihar for budding scientist, School/Colleges/university students.
1% Pro Vice Chancellor Dr. U.K.Misra and Dr. ManoranjanKar of 11T Patna helped a lot

for establishment related work.



Source of Inspiration/Innovations for School Children & Teacher, Colleges
&universities students and other educationists of Bihar.

This Advanced Nanotechnology research center are being visited by school children and
Teachers, Students & faculty member of Colleges & Universities, NIT’s, IIT’s etc. Dept. of
Education, Govt. of Bihar officially send a letter for visit of school children to this well-
established Nanotechnology center.

Atal tinkering lab students(mentoring by DPS-Patna Hospital based Medical students also visited this
Visited Nanoscience center of AKU.academic center

Preparation of nano-silica from‘rice ‘huskby students of Bihar based Agriculture crop

et

Students/Children of different academic Institutions of Bihar is the regular
visitors of this Nanoscience center




Advanced Nanotechnology Research laboratory- Established

1. Automatic pH and Conductivity meter

(Make: Mettler Toledo AG, Switzerland)
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2. Water cooled bench top grinding
machine (Planetary ball mill type)
(Make: Retsch, Germany)

3. Microprocessor based High-
Temperature Furnace
(Temperature range: upto 1800°C)

(Make: Nabertherm, Germany)

4. Dynamic Light Scattering Particle
Size cum Zeta Potential Analyser
(Make: Micromeritics Instruments

Corp., USA)

5. X-Ray Diffractometer with
temperature (Ig. N2 - 1200°C)
variation facility

(Make: Bruker, Germany)

6. Scanning Electron Microscope

(Make: Carl Zeiss Microscopy
Ltd., UK)

7. Digital Refractometer with
temperature variation facility

(Make: Mettler Toledo AG,
Switzerland)

8. UV-Vis-NIR spectrophotometer
with temperature variation facility

(Make: PerkinElmer, UK)




Advanced Nanotechnology Research laboratory- Established

10. Photoluminescence measurement
system with temperature variation
facility
Make: PerkinElmer, UK

9. FTIR spectrophotometer
(PerkinElmer, UK) (Make:
PerkinElmer, UK)

11-13. Atomic Force Microscope cum
Scanning Tunnelling Microscope
(Make: NT-MDT, Ireland)

15. High Precision Dilatometer
(NETZSCH Technologies, Germany)
(Make: NETZSCH Technologies,
Germany)

14. High Temperature (Ig. N2 -
1600°C) Simultaneous TG-DTA /
DSC Analyser
(Make: NETZSCH Technologies,

16. Impedance Analyser (40 Hz — 110
MHz) with temperature (up to
1000°C) variation facility. (Make:
Keysight Technologies, USA)

17. Precision Multiferroic Test System (P-E, piezoelectric, pyroelectric,
magneto-electric for bulk and thin-films) with temperature variation

facilit
R

Make: Radiant

Technologies Inc., USA) ‘
B |

18.Vibrating Sample Magnetometer
with temperature variation facility
(Make: Lake Shore Cryotronics,

19. Nanoparticle Tracking Analysis system
ake: Malvern Instruments, UK
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20-21. Micro Twin Screw Extruder
and Micro-Injection Moulding Machine(G
T | ; i
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Dedication/Sacrifice of Dr. Rakesh for Scientific Infrastructure Development and
Progress of nanotechnology laboratories at its new campus, Mithapur, Patna

|- 1 1 . 8 e 5

PATH FOR EQUIPMENT ENTRANCE HIGH END EQUIPMENT IS BEING SHIFTED
Preparation of Scientific infrastructure of advanced Nanoscience Research Laboratory
(About 25 high end equipment's and their related accessories) and their Shifting completed
in new campus of AKU under the leadership of Dr. Rakesh Kr Singh. This was challenging
due to lack of men power, Teachers and supporting Technical staff. The whole processes of
Establishment and again shifting in new campus completion require time is about 4 year.
There was a zeal and is still full of enthusiasm that sate Bihar must have well advanced
frontiers research center. The Hon’ble Vice Chancellor, AKU appreciated the contributions
of Dr. Rakesh in Establishment of such advanced research center and also highlighted its
academic achievements in all Convocations as one of the best laboratories of India.



Build a Glorious legacy of Innovation in Frontiers of Science Education and
cutting Edge research in Bihar- Establishment of Centre for Nanoscience and
Nanotechnology
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Some Nanomaterials Research activities




Research Activities is well Connected to the
society and such activities includes-
Nanotechnology in Food and Agriculture,
Nanotechnology in Ayurveda Sciences,
Nanotechnology in  Electronics, Nano-
Biotechnology and some others field.
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Eminent academicians of national-international repute/ Govt. officials/ Political
leaders/media persons appreciated efforts of Dr. Rakesh for the development of sate
Bihar.

In recent five years some more than 500 eminent academicians/Scholars of international/national
repute Institutions visited the nano Science centre of AKU, interacted with students, research
activities carried out by students and faculty. All of them appreciated such innovative practices
for the sate Bihar and world of science. The name of some Institutions of the scholar/faculty ,

who visited are followings.
e Nalanda University Rajgir

¢ Indian Institute of Technology(lIT) Patna

¢ Indian Institute of Technology(l1T) Kanpur

e Central University of Jharkhand

e BHU-NIT

e National Physical laboratory-CSIR, New Delhi
e Indian Institute of Information Technology and Managment, Jabalpur
e UGC-DAE-Indore and RMRI-Patna

e National Institute of Technology(NIT) Patna

e Birla Institute of Technology(BIT) Patna

¢ Indian institute of Technology, Dhanbad

e Bhabha Atomic research center , Mumbai

e |IT Dhanbad

e University of Allahabad

e JNU-Delhi

e Amity University

¢ RMRI, Patna and various others Instituations.

e |IT Indore, 11Sc Banglore and various others

Eminent Academicians visited this nanotechnology center and praised that this is very good initiative of
Sri Nitish Kr Ji, Hon’ble Chief minister, Bihar and founder Vice Chancellor Hon’ble Prof. S.N.Guha and
1st Pro Vice Chancellor and former Vice Chancellor Hon’ble Dr. U.K.Misra and All the ( former and at
present ) Vice Chancellors & ProVice Chancellors, Teachers and staff member of Aryabhatta Knowledge
University Patna. Dr. Rakesh is dynamic young scientists, who has been carrying this different affair of
academic activities.



Some of the Eminent academicians visit of the Nanotechnology center details are
following.

Padam Shree Prof. K.L Chopra, Former director, IIT Kharagpur and president society for
scientific Values, Delhi Visited Nanoscience center and delivered a Lecture on Ethics in research
& academic activities.

Dr. R.K.Kotnala, Chief scientist, National Physical Laboratory(NPL) Delhi, visited and delivered a Lecture in
Seminar Hydroelectric cell- Invention in Nanotechnology.

In addition to mentioned above- More than 50 eminent academicians visited this center and
deliver a lectures.

Dy. Chairman Rajyasabha Hon’ble Sri Haribansh Sir appreciated of Dr. Rakesh
innovations in Nanotechnology field and agreed to help of 6cr for Laboratory
Development.

I.1.Sc Banglore Faculty member, TEQIP officials from center and Head of nanotechnology
center, VTU, Banglore visited the Nanoscience lab of AKU.



Nanotechnology Science and research awareness in Rural Bihar

20 Dec 2011,

Mohania, Kamur, Sasaram, Bihar
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Director, lIT Kharagpur Public Lecture on the topic 'From Atom to
VITM Anon Buxar, (Ru ral Blhar)

t of Nanotechnology Sensor for Defence Application' Conducted this
eminar as a Convener at VITM, AKU, Buxar, Bihar



Nanotechnology Science and research awareness in different region of Bihar

INSPIRE Camp at J.D.College, Chapra

Jayprakash University

Felicitated by Vice Chancellor, J.P.University
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Nanotechnology in Hindi Language session at Muzaffarpur for young students



Impact of Nanotechnology Science and research in development of Bihar

Migration of Students from other sate to Bihar for higher studies (Impact Assessment)
For 24 seats in M.Tech and Ph.D..programmetotal no. of applications received about 76 in

academic session-2018. Generally it is said that people are migrating from Bihar to other state,
particularly to Delhi for higher education, but at Nanotechnology centre, AKU, students
migrating AKU from taken degree from Central universities, NIT’s, BIT’s , state universities.
The details of higher education Institutions from which students studied at Master/Graduate level
and apply for M.Tech and Ph.D. course at Nanoscience centre of AKU. The name of such
institutions of higher education are followings- Punjab University Chandigarh, Anna
University Chennai, Magadh University Bodh-Gaya, National Institute of Technology(NIT)
Jaipur, Uttar Pradesh Technical University, National Institute of Technology(NIT) Agartalla,
BijuPatnaik University of Technology Odisha, Jawaharlal Nehru Technological University
Kakinada, Birla Institute of Technology(BIT) Mesra, Ranchi, Kalinga University, Chattisgarh,
VinobaBhave University, Hazaribag, SRM University, Tamilnadu, Shivam University,
Kolhapur, Integral University, Lucknow, West Bengal University of Technology, Lovely
Professional University, Punjab, MaulanaAbulKalam Azad University of Technology, WB,
Rajiv Gandhi ProudyogikiVishwavidyalaya, Bhopal, Jiwaji University, Gwalior, Chhattisgarh
Swami Vivekanand Tech. University, Bhilai, Central University of South Bihar, Sam
Higginbottom Institute of Agriculture, Technology & Sciences, Allahabad, Jadabur University,
Tezpur University, Tezpur, National Institute of Foundry and Forge Technology, Ranchi, Guru
Gobind Singh Indraprastha University, Delhi, Sharda University, Greater Noida, Patliputra
University, Patna & Patna University, Republique Francaise, Lyon-France, Central University of

South Bihar, JamiaMillialslamia, New Delhi, Chhattisgarh Swami Vivekanand Tech. University,

Bhilai and other some other state university.

Felicitated Dr. Rakesh as Resource Person in iternational and National Conference
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Young Scientist Award in 1st Global Bihar Science ConferenceExploring the
Nanotechnology Research in state Bihar

Presenting Rsearch paper on Magnetic Nanomaterials and Receiving
Young Scientist Award, Date- 9" May 2008 at Science College, Patna University
Prof. S.Hasnain, Pro-Vicechancellor, Patna University felicitating.

First Bihar Science Conference, 2008- A three days International level conference namely Bihar
Science Conference, hosted by Science College, Patna university was held from May 07 — 09,
2008. Bihar Brains is a non-profit organization registered under society act with special focus on
awareness building on education and creating environment for research and development in
Bihar and is being run by NRI’s, NRB’s and educated people of Bihar.

The conference was inaugurated by Hon’ble C. M., Bihar, Shri. Nitish Kumar Prof S. N. Guha,
Principal of Patna Science College 2008. Prof. (Dr.) S. E. Hasnain, member of Scientific this
event. Advisory council of PM, India (SAC-PM) V. C. Hyderabad University.

Hon’ble CM Nitish Kumar while inaugurating the conference said that “The scientific research
should break the new ground particularly to enrich the quality of human life. “He thanked
organizers to organize such scientific events in state and hoped that this science congress will go
a long way in creating scientific temperament among the youth. The eminent personalities who
delivered a lecture.

In this conference Following academicians delivered lecture as key note speaker
= Prof AnimeshJha, chair of Institute of Material Science Research at University of Leeds,

= Prof M. K. Mishra, Head of the department of Building better atmosphere and for the
development of Chemistry, Indian Institute of Technology Bombay,

= Mr. Ashish Kumar of department of Bioinformatics, university of oxford, UK

= Prof B.P.Singh, Advisor, Dept of Science and technology, Govt of India.

= Dr. Ajay Kumar Jha, programme director international development, college of
agricultural sciences, Colarado state university, USA

= Prof Raman Jha of Sikkim Manipal University, Sikkim and some others

= Prof. J.Thakur, former Vice Chancellor, Patna University was the chairman of this
conference.

= Dr. HimanshuShekhar, Dy. Director of HEMRL, DRDO, Pune and various other scholars



Invited to deliver a lecture/research presentation in International
Conference

More than 50 countries invited Dr. Rakesh to deliver a lecture on research topic that work was

completed in state Bihar. Thus he has raised the images of state Bihar at global level.

Highlighting the Frontiers Research work of Bihar on Nanotechnology field in International Conference at
Bangalore particularly among Japanese Scientists. In this International Conference | was accompanied with research
students of Bihar also (dated 9-11 Sep. 2019)

0 . ¢
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Paper presented in International Conference
w : ‘at NPL Delhi
Research presentation at Stockholm and Sweden




Nanotechnology research culture in Young Minds of state Bihar

All together at Ph.D. level, Master level, UG level, total no. of students supervised/working in the area

of nanotechnology is about 80 by Dr. Rakesh . Most of them are contributing for society building

programme. The research supervision also includes-Potential for Excellence scheme and Basic scientific
research of UGC, TEQIP-AKU .

Impact -It was my observation during research work carried out by young students in
Nanotechnology field. The new properties, new Science changed the temperament of the
students towards learning/ creating knowledge. Due to excitement in nanotechnology
research changed their outlook towards scientific research and learning and now they are
working in Premier institutions of national/international repute. Most of them chosen a

career for higher studies before they opt for any Job or placement.



Nanotechnology Education awareness for Mass people by Dr. Rakesh Kr
Singh on the occasion of republic day-2006

To aware, Development and progress of Nanotechnology research among commom people in
sate Bihar, Dr. Rakesh shown in the form of exhibition on Gandhi Maidan on the occasion of
republic day 2006. This exhibition based presentation for mass people is highly appreciated by

Hon’ble CM, H.E Governor, Bihar and other dignitaries present.

BIHAR COUNCIL ON SCIENCE & TECHNOLOGY

(Department of Science & Technology, Government of Bihar)
B-Block, 3rd Floor, Maurya Lok Complex, Patna - 800 001, India

Ph. : 0612-2226497 (O)
2223289 (O)

Fax : 0612-2226497 (O)

E-mail : best@dte.vsnl.net.in

TO WHOM IT MAY CONCERN

This is to certify that Mr. Rakesh Kumar Singh, Department of
Physics, Patna Women’s College, Patna University; Patna has been
working in Nanocrystalline Ferrite, prepared charts/display materials
on the subject of “Nanotechnology’, presented by Bihar Council on
Science & Technology, Patna on the Tableau (Jhanki) brought
out on the occasion of Republic Day Celebrations — 26" January,
2006 at Gandhi Maidan, Patna.

I wish him success in his life.

y ~b
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(Dr. Amitabh Ghosh)
Project Director

Govt. sector invited as Expert for Nanotechnology based activities for
the development of Bihar

BCST-DST, Govt. of Bihar invited Dr. Rakesh to deliver a lecture as key note speaker on the
occasion of National science day, Sri Krishna Science center, Ministry of culture, Govt. of India
invited several times on the occasion of National technology day, State Council of Educational
research and Training (SCERT), Dept. of Education, Govt. of Bihar to deliver a lecture on new

science-Nanotechnology for Schools students and teachers on different occasions.



Research Group developed for development of Bihar in the field of education including
nanotechnology. Such groups also helped in various ways in the field of educations

Dr. Rakesh published about 75 research publications in the field of nanotechnology as authors/co-authors
in  different international/national  peer  reviewed journals/proceedings. His  research
group/mentors/Collaborators includes-Prof. H.C.Verma, IIT Kanpur, Prof. Avinash C. Pandey, University
of Allahabad( At present, Director-lUAC-UGC-Delhi), Prof. A.Yadav, former Vice Chancellor
&Professor at Science College, Patha University, Dr. Ragvendra Singh Yadav, Austrelia; Dr. Chandan
Upadhyay, BHU-IIT, Dr. Amarendra Narayan, Patna University; Dr. R.K.Kotnala, CSIR-NPL-Delhi;Dr.
ManoranjanKar, IIT Patna, Dr.M.K.Roy, [ITM-Jabalpur, Dr. Prabhakar sharma, Nalanda University and
several others. As impact his research finding was read/cited by countries-USA, japan, U.K, Germany,
etc.On the other hand Dr. Rakeshalso written a M.Sc book on nanotechnology for Nalanda open
university, Patna. NOU is an opertunity for science lovers, who can not reach to Colleges/universities.

Average 350 students enrolled in M.Sc course.

Mentors for my academic activities: Thankful for Guiding/ Mentoring

Prof. H.C Verma Padmashri Prof. K.L Chopra, Prof. Avinsh C Pandey, Dr. Amarendra Dr. Sister Doris D' Souza
IIT Kanpur Ex-Director, IIT Kharagpur ~ Vice Chancellor, Jhansi  Patna University Principal, PWC, Patna

Dr. R. K Kotnala Prof. S.P Verma Prof Prof. Ranjit K Verma Prof. Dolly Sinha
NPL-CSIR Delhi Chairman- NCSTC-  AsheshwarYadavFormer Vice Chancellor Pro Vice Chancellor
Delhi Ex.Univ Prof Vice Chancellor MungerUniver Patna University
& Head, P.U

' _ Prof. S.N.Guha, Founder VVC, AKU, Patna



Awards/ Recognitions for Contributions to Knowledge in the area of Nanotechnology
in Ayurvedic Science, at Stockholm, Sweden

d

Honored by Executive Chairs of Europan Advanced Material Conress-2016, at
Sweden: Prof. Hisatosi Kobayashi (Left), National Institute for Material
Science,Tsukuba, Japan cum President-International Association of Advanced Materials
(IAAM) Sweden.

European Advanced Materials Congress-2016, Stockholm, Sweden

y —

e FEuropean Advanced Materials Congress (EAMC)-2016 is a three-day international event
organized by International Association of Advanced Materials, Linkoping University
Sweden, Govt. of Sweden and VBRI Press during 23-25 August 2016 at Stockholm, Sweden.
The goal of congress is to provide a global platform for researchers and engineers coming from
academia and industry to present their research results and activities in the field of fundamental
and interdisciplinary research of materials science and technology.

¢ In this international conference total 58 country participated. Only 52% paper have been selected
for presentation in this international Conference.

e In this Conference Dr. Rakesh Kumar Singh of Aryabhatta center for Nanoscience and
Nanotechnology, Aryabhatta Knowledge university, Patna presented a paper on °’Study of
Ayurvedic NanocrystallineTamra and SankhBhasma physical Characteristics by Employing
Modern Scientific tools and Applications’’. His presentation and his vision were highly
appreciated by European Advanced Material Conference- Executive Chairs and honored to
Dr. Rakesh.This honor is for exploring the ancient Indian wisdom-Ayurveda Bhasma as
Nanomedicine.



Evans Library of Australia selected as one of the best finding among 20 research
of nanotechnology research of Bihar, published by Dr. Rakesh Kr Singh and his

group.

Evans library, Australia selected one of the best paper among 20 of Dr. Rakesh kr Singh. In this
research finding, Dr. Chandan upadhyay, BHU-IIT and Dr. S.layek, Scholar of Prof. H.C.Verma,
IIT Kanpur, Prof. AsheshwarYadav, former Vice Chancellor, BRBU and Prof. of Physics,

Science College, Patna university are also associated. This research is a part of post-Doctoral

studies of Dr. Rakeshkr Singh, worked at Patna, Bihar.

Evans Library- Best 20 Research papers

Florida Institute of Technology
150 W. University Blvd, 321-674-8086

Melbourne FL 32901, Australia

Article-17 -

EVALUATION OF CYHALOFOP BUTYL AND OTHER HERBICIDES FOR THE CONTROL OF
BARNYARD GRASS (ECHINOCHLOA CRUSGALLIL.) IN TRANSPLANTED RICE by

Sangwan, N K, Singh, Samar, Malik, R K, Singh, V
Published in Annals of Applied Biology (12/1996) Get full text Journal Article

[

Article-18

EVALUATION OF CYHALOFOP BUTYL AND OTHER HERBICIDES FOR THE CONTROL OF
BARNYARD GRASS (ECHINOCHLOA COLONUMLINK) IN DIRECT SEEDED RICE by

Sangwan, N K, Singh, Samar, Malik, R K
Published in Annals of Applied Biology (12/1996) Get full text Journal p—

Article- 19
A triterpenediol from Boswellia serrata induces apoptosis through both the intrinsic and extrinsic
apoptotic pathways in human leukemia HL-60 cells by

Qazi, Ghulam Nabi, Malik, Fayaz, Kaur, Indu Pal, Singh, Jaswant, Sethi, Vijay Kumar, Taneja, Subhash
Chandra Kumar A;ay Andotra, Samar Singh, Bhushan, Shashi Published in Apoptosis : An

inter i p d cell death (10/2007) Getfulltextjournal Article ===

Article- 20
Cation distribution of Ni, Zn, Fe,0, Nanoparticles by
Singh Rakesh K, Yadav A, Upadhyay Chandan, Layek, Samar
Published in ’

International Journal of Engineering, Science and Technology ‘
(02/24/2011) Getfulltext

At Present Position of Dr. Rakesh Kumar Singh (Post-Doc, Ph.D, M.Sc.)
Assistant Professor
Centre for Nanoscience & Nanotechnology (University Department)
Aryabhatta Knowledge University, Patna
Assistant Professor in Physics, Patna Women's College, Patna University (Aug. 04-13)
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Cation distribution of NiysZn)sFe,0, nanoparticles

Rakesh K. Singh", Chandan Upadhya_\l, Samar Layek’, A. Yadav*

1% Department of Physic, Paina Women's Collge, Pana Univrsiy, Patna, INDIA 800001
* Sehoolof Materials Science and Technology,Institute of Technology, Banaras Hindu University (BHU), INDIA 221005
 Department of Physics Idian Ins&tut of Technology(I), Kanpur, INDIA 208106
#Vidya Vihar Institute of Technology, Purnea, INDIA 854301
*Gorresponding Author: ¢-mail: akeshpu@yahoo.coin

Abstract

Asset of Niy Zng sFe,0, samples were prepared by citrate precursor route to investigate the growth mechanism and its effect on
cationic distribution. Following the information from DTA-TGA analysis, samples were annealed at 550 °C, 700 'C and 750 'C.
Magnetization and Mssbauer studies suggest that initially the cationic distribution deviates from its normal preferences but it
gets back to the normal preference at a temperature around 675 C. It has been found that size onset for having the bulk cation
configuration exclusively depends on the composition.

Keywords: Mossbauer Spectroscopy; Ferrite; Nanoparticles, Cationic distribution

1. Introduction

Ferrites are technologically important material and an object of study for quite long time (Ishino er al,, 1987; Smit e al., 1959).
Nickel-Zine ferrite has been extensively used as high permeability material. Research in this field has received a major boost in
the recent years when new techniques for synthesis and characterization of nanoparticles in the range 5-20 nm were developed.
Several research groups are explormg the pombllm of preparing ferrites with novel pmpmlu by forcing the system to acquire
metastable and non-equilibri Albug et al., 2000; Vanderzalgetal et al,, 1996; Fanin ef al., 1999; Bercoff
et al, 2000). Apart from the application .lspk\h investigations have been directed towards understanding the basic physics of
nanophase interactions. Synthesizing these materials in nanophase leads to different exotic properties (Hamdeh ef af,, 1997; Goya
etal, 1993; Upadhyay et al,, 2001; Rath ef af,, 2000). The magnetic properties of these ferrites are mainly controlled by the cation
distribution of Ni, Zn and Fe among the available tetrahedral A sites and octahedral B sites (Smit ef al,, 1959). Zine is known to
have a high degree of affinity for the tetrahedral sites in the spinel structure and nickel has a similar affinity for octahedral B site.
Hence bulk nickel ferrite is a model ‘inverse” ferrite while bulk zinc ferrite is a model “normal ferrite. The sample having both the
cations is termed as “mixed” ferrite (Navrotsky et al., 1968).

The cation preferences can be greatly altered by preparing the spinel ferrites in nanosize. Several reports have indicated that for
particle size less than or around 10 nm, sizeable fraction of zinc present in spinel structure occupies octahedral B sites, against its
normal preference. The magnetic properties are likewise altered once the cation distribution is changed (Ma et al, 2000;
Albuquerque ef al., 2001; Uen ef al,, 1982). NigsZn,sFe;0, offers the most complex cationic distribution in the series of Ni-Zn
femites. Most of the studies on nanophase ferrites therefore have been associated with the cationic distribution in the structure.
However, very less emphasis has been paid on the growth process of these systems. In this investigation we have attempted to
study the systematic growth of this system by allowing the particles to grow under the influence of thermal energy and study their
‘magnetic and cationic distribution in the structure by vibrating sample magnetometer and Mssbauer spectroscopy.




USA based research society highlighted as new finding/discovery of
published by Dr. Rakesh Kr Singh and his group.

High beam research, USA highlighted the new finding research in nanotechnology of Dr.
Rakesh Kr Singh. In this research eminent academicians Prof. R.K.Verma, Vice Chancellor
Munger University and Prof. AsheshwarYadav, former Vice Chancellor, BRBU and Prof. of
Physics, Science College, Patna university are also associated. This research is also part of post-
Doctoral studies of Dr. Rakesh Kr Singh at Patna, Bihar.
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According to the authors of recent research from Bihar, India, “Two nano aluminate spinel
materials (ZNnALO, and NiAlLO,) were synthesized by the Citrate precursor method. The citrate
precursors consisting of co precipitated citrates of Zn”"or Ni’" and aluminum were first subjected to

thermal analysis (TG-DSC) for determining the optimum temperature for annealing.”

“Two step decomposition was observed incorporating dehydration and formation of the
aluminate. The second step gives an endo peak (-2937]J/ g) at 356 A degrees C in the DSC curve of the
co precipitated nickel (Il) citrate-aluminum citrate gel in O, atmosphere. Kinetic/mechanistic
analysis of the TG data has also been-—--——-————- .
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Nanotechnology Research carried out by Dr. Rakeshgeeting attention of world
communities and highlited the past glory of sate Bihar

HINDUSTAN TIMES, PATNA
SATURDAY, JANUARY 04, 2014

AKU PROFESSOR’S
PAPERBEST
IN AUSTRALIA

HT Correspondent

» htpatna@hindustantimes.com

PATNA: Rakesh Kumar Singh,
assistant professor at the centre
for nanoscience and nanotechnol-
ogy of Arvabhatta Knowledge
University (AKU), won accolades
for the state when his paper on
nanotechnology research was
accepted recently as one of the best
20 research papers by the Evans
Library of the Florida Institute
of Technology in Melbourne,
Australia.

Singh, who had co-authored a
paper on ‘Cation distribution of
Ni0.5 Zno0.5 Fe204 nanoparticles’,
along with Chandan Upadhyay
from the School of Material
Science and Technology, BHU,
Samar Layek of I'M-Kanpur and A
Yadav of Vidya Vihar Technology;
Purnia, told HT that he was ecstat-
ic that a paper he co-authored by
him had been selected as one of
the best papers by the esteemed
library:

“It is an honour. Acclaimed
researchers from the world had
submitted their paper for accept-
ance and we are happy that our
paper got selected. It is a great
motivation,” said Singh, who has
held several important positions
in academics.

HIS PAPER ON NANOTECH
RESEARCH WAS ACCEPTED
AS ONE OF THE BEST BY
THE EVANS LIBRARY IN
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Nanotechnology Research carried out by Dr. Rakeshgeeting attention of world
communities and highlited the past glory of sate Blhar

HINDUSTAN TIMES, PATNA
SATURDAY, MAY 10, 2008

‘Young Scientist’ award
for PWC teacher

THE THREE-DAY first Bihar
Science Conference conclud-
ed on Friday on Patna Science
College campus. At the con-
cluding function, the confer-
ence's screening committee
selected  Rakesh  Kumar
Singh, a faculty of Depart-
ment of Physics of Patna
Women'’s College, Patna Uni-
versity for the ‘Young Scien-
tist' award under the chair-
manship of former PU V-C
and noted physicist Prof J

Thakur.
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Nanotechnology Research carried out by Dr. Rakeshgeeting attention of world
communities and highlited the past glory of sate Blhar

ATH SAidas A Siacdia
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Awarded Ph.D. degree in the field of Nanotechnology in Convocation by Lok Sabha
Speaker, Hon’ble Meira Kumar. Dr. Rakeshkr Singh is the 1st scholar worked on
nanoscience field at Doctoral level in Patna university



Nanotechnology Education for Bihar Young Minds
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Organized More than 50 Conferences/ Seminars/Workshops for
school/University students/faculty members of Bihar

_— / e = i {

In this nanotechnology conference about 300 students and faculty member of sate Bihar participated,
held on 12 August 2008. Conducted this national conference at Patna as one of the Organizing
secretary.

National “cminar on
Role of Nano' gy for Development of
’ bl
O Februia and I, 201}
Under Aus piced of
bivatis Cantre for Nosiow < and Nanotechnology
- ‘ ' .

nar on “Role of Nanotechnology for Devlopement of Bihar” Organized
ge University, Pattna as a Jt. Organizing Secretary, 21 - 23Feb 2013

ol "

Public Lecture on Nanotechnology at Patna Lecture on Nanotechnology and welcome by J.P.U,V.C



Organized More than 50 Conferences/ Seminars/Workshops for
school/University students/faculty members

i

Conducted these International level meet as a Organizing Committee member

Faculty member of orientation course of Academic staff College, Patna
UniversityVisited Nano science center of AKU.

Visited by Young faculty/scholar of Colleges/universities of Bihar and then invited by director
Academic staff college, Patna universities and Director state council of educational research and
training, Deptt. of education, Govt. of Bihar, Vice Chancellors/principals/ head of the
deaprtments to deliver a lecture for young faculty/students. So that young students can benefited
from this research. In this regard | have addressed more than 500 faculty member and 5000
students across the state.




Nanotechnology Research highlighted by media for mass people of state Bihar
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Nanotechnology Research highlighted by media for mass people of state Bihar
Potential for excellence status scheme of UGC peer team interaction
about Nanotechnology Research development in Bihar

The premier institute of India Patna Women’s College, autonomous unit of Patna university invited me to
explore the research contributions made by me in the field on nanotechnology during 9 year of work
experience during visit of potential for excellence status scheme of UGC peer team team in year

2014.This College is the 1% College of Bihar in higher education field having excellent CGPA 3.58/4 in
NAAC-Accredited

Patna Women’'s College
Patna University
NAAC Re-accredited — A Grade with CGPA 3.51/4
‘College with Potential for Excellence’ (CPE)
status sccorded by UGG

Ref: No. .. TALS @ SRR Y
23.08.2014

To,
The Vice Chancellor

Aryabhatta Knowledge University
Patna

Sir,

A four member UGC CPE Expert Commitiee is visiting Patna VWomen’'s College, Patna
University on 25" and 26" August, 2014 to assess the progress made by the College from
2010 — 2014. Therefore, may we request you to kindly allow Dr. Rakesh Kumar §ir!gﬁ, Assistant
Professor, Centre for Nanoscience and Nanotechnology, Aryabhatta Knowledge University,
Patna to be present in Patna Women's College on 256" August, 2014 from 10:30 a.m. — 01:00
p.m. Dr. Rakesh Kumar Singh had worked as an A

Pr ( o

Appointee) In the Department of Physics from August, 2004 — 2013. During this period he
has conducted 17 Research Projects under ‘College with Potential for Excellence’ (CPE)
scheme and ‘Basic Scientific Research’' (BSR), UGC's special scheme at Patna Women's
College. Dr. Rakesh has also worked on UGC Sponsored Minor Research Project on
Nanomaterials. Hence, his valuable presence in the College on 25" August, 2014 will help us a
great deal to explain to the team all about teaching and Nanomaterial Research. - es. ]

Thanking you, > S

With kind regards, pr

Yours sincerely, <
N A i Riai i
—m \Y = < 0 .- <
— 27 e 3 ¥ <
(Dr. Sister Doris D’Souza A.C.) - Vst G
Principal
Principal P” }
Patna Women's College .oC ; :
Bailey Road. Patna - 1 _H o _/_

Patna Womoen's College, Avila Convent, Balley Road, Patna — 800 001, Bihar, Indla
Tel.: +91 612 2531186, Fax:+91 612 2531196, E-mall : pwopat@sanchamet.in
wabsito : www.patnawomenscollege.in



Nanotechnology Education for all

1
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Awarded Doctoral degree in the field of Nanotechnology and invited for Post-
Doctoral Research by Federal Minister of Education and Research, Berlin,

Germany
Hindustan Times
February 6, 2007
PWC faculty to interact with Nobel laureates
RAKESH KUMAR Singh, a faculty of
Minister for Scien ik Selences Physics in Patna Women'’s College, has got
a rare opportunity of interacting with the
Requests the plosswee of your company ot th Nobel laureates and eminent scientists
Sessiom with from Europe and Germany at the Vigyan
Dr. APJ Abdul Kalam Bhawan in New Delhi on February 8. The R K Singh
President of Ind) meet has been convened by the Department
“ of Science and Technology (DST) in collaboration with
Interactive Mect on the embassy of Germany and the European Union dele-
Motivation of Youth in Science gation of the European Commission in India. The DST % y.
On the eccasion of India-European Union Ministerial Science Conference had invited applications from registered Indian Ph.D. > ey

sy

International Meet of sileicy Laureates, Science icons of

v. & Fe

scholars. Rakesh, who has done his doctorate on ‘nano
materials’ in collaboration with IIT, Kanpur, was select-
ed for the meet. He was also the master resource person
for the World Year of Physics.

\
s Ok,

g‘dﬂ, S1#oll, 3 - Vigyan bhawan, o< Rech

Invitation for Higher Research By Dr. Annette Schavan, (Federal Minister of Education & Researchs) Berlin, Si#oit

POSTANSCHRIFT Bundesministerin for Bildung und Forschung, 11055 Berlin

* Bundesministerium
fir Bildung
= und Forschung

Dr. Annette Schavan, MdB
Bundesministerin fiir Bildung und Forschung

Mr. Rakesh Kumar Singh HAUSANSCHRIFT Hannoversche Strale 28-30, 10115 Berlin
C/o Dr. A Narayan, POSTANSCHRIFT 11055 Berlin

Deptt. of Physics, Patna University, TEL +49 (0)30 18 57-50 00

Patna, Science College Campus, ZENTRALE  +49 (0)30 18 57-0

Patna-5 FAX +49 (0)30 18 57-55 00
INDIEN EMALL annette.schavan@bmbf.bund.de
HOMEPAGE www.bmbf.de

DATUM Berlin, #£S- August 2007
Liebe Studierende,

liebe Schiilerinnen und Schiiler,

im Rahmen meines Besuchs in Indien im Februar dieses Jahres war es mir eine besondere Freude,
am 8. Februar 2007 gemeinsam mit Forschungsminister Kapil Sibal und EU-Kommissar Poto&nik
am .. Interactive Meet on Motivation of Youth in Science* (..Science Icons Meeting*) in Delhi
teilgenommen zu haben. Es hat mich insbesondere gefreut, dass sich so viele junge Menschen
aktiv an der Veranstaltung beteiligt und ihr groBes Interesse an Wissenschaft und Forschung
gezeigt haben.

Mit einigen Informationsbroschiiren des Deutschen Akademischen Austauschdienstes (DAAD)
mochte ich Sie gerne auf die vielfiltigen Fordermd&glichkeiten, die fiir Reisen nach und Aufenthalte
in Deutschland zur Verfiigung stehen, aufmerksam machen. Der DAAD fordert alle Bereiche rund

um Wissenschaft, Forschung, Sprache und Lehre und ist mit einer AuBBenstelle auch in Delhi vertreten.

Ich wiirde mich sehr freuen, wenn Sie fiir Thren Bildungsweg auch einen Forschungsaufenthalt
in Deutschland in Erwiigung ziehen wiirden. Fiir Thren weiteren Lebensweg wiinsche ich Ihnen
viel Erfolg.

Mit freundlichen Griilen 5
Dr. Annette Schavan

Bundesministerin fiir Bildung und Forschung
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Engaging as a Resource person/ Lecture delivered/ (By Dr. Rakesh Kumar Singh)
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Panel discussion on nanomedicine Felicitated in National Conf. at Munger Univ
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