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Multidisciplinary Cutting Edge Research   and Nurturing Science & Technology 

activities for sustainable progress-

Ceramics Magnetic Nanomaterials, Functional Food Nanomaterials, Ayurvedic Nanomedicine

Nano silica from Rice husk, Herbal based functional nanomaterial, Teaching through low cost experiment 

Science & Tech. Popularization, Guiding students at Ph.D/M.Tech/UG level and some other activities



Some Research /Scientific  activities Related to Ancient Wisdom/ Glorious past  for 
Empowering general people : Science and Technology for Society- Activity Catogory-I

Structural Characterization of Ash as functional nanomaterial's of Sri Athi Rudra

Homa using Modern Scientific Tools for its Various Applications

Studies on effect of Radiation of Moon on the crystal structure of

Jalkhubhi Bhasma as functional Bio nanomaterial for its applications

as medicine and other area of Science & Technology

Production of Superfine Nano scale food nanomaterial

Production of Ceramics Magnetic nanomaterial's ecofriendly

approach



14 Ph.D. and  40 M.Tech students awarded/ Completed/ final Progress

in multidisciplinary area:  Encouraging cutting edge research of 21st century

• Ph.D. and M.Tech in the area of Nanotechnology in Ayurveda Science, Nanotechnology in Food
technology, Magnetic Electronics materials contributed to the world of Science and till date
Scientists of more than 25 country of the world have cited the research finding . The countries
who cited the research finding are, Korea, China, Japan, USA, Romania etc.

• Such research is well connected to the present need of the society and have practical Applications 
as an Ayurvedic Nano medicine, in Pharmaceutical industry and food sector and great potential for 
Atma Nirbhar Bharat. 

Inspired Award to M.Tech topper of Nanoscience center in multidisciplinary field

• Govt. of India has launched a unique scheme “Innovation in Science pursuit for Inspired Research,
fellowship in basic and applied research. Ashutosh kr shortlisted for final evaluation of the
selection process. Evaluation of research area of Mr. Ashutosh Kumar by domain experts based on
academic merit and research-based profile. Mr. Ashutosh Kumar worked on the topic’ Purification
of water through nanomaterials ‘under the supervision of Dr. Rakesh Kumar Singh.

• Cited by Industry of on going Research for industrial collaboration

One Indian based industry and One R & D based centre requested for

research/technology transfer about maximum purity percentage of Silica

from rice husk as waste materials for its application in brick and rubber.

Very soon, we will associate with them at industrial level. Some other scientific

society /organization invited to collaborate of research and its uses

as multifunctional applications.



International Level research presentation on Glorious Indian Past elicitated at
Stockholm, Sweden: Encouraging Ancient Wisdom: Activities category-II

After detail Discussion in presentation on-
How bhasma is nanocrystalline materials, quantum vibration of energy in hurb, Scientific analysis
and fundamentals of science of notable research contributions and exploring the ancient Indian
wisdom- Ayurvedic Bhasma as Nanomedicine. The Executive chairs feliciatated me on 25 Aug.
2016, at Stockholm, Sweden by Executive council of European Advanced Materials Congress.

4 Groups are working in this field and Ayurvedic sector have great potential for Atma Nirbhar Bharat 



Hydroelectric Cell- Great Invention of 21st century
• Pride of India: Path Breaking Invention from India
• Offers safe, clean, low cost, reliable power generation
• Useful by-products (H2 gas as clean energy & Zn(OH)2 nanoparticles for industries)
• Portable (Easy to carry)
• Uses few drops of water as fuel
• Environment friendly
• Safe for human health
• Green Energy Source Made in India

•US Patent Application No.US 20160285121 A1, 
•Indian Patent # 792/DEL/2015

Plan to setup an Institution for green energy source as one of the research group

Dr. R.K. Kotnala, Chairman, NABL, Ex-Head of Environmental Sciences & Biomedical Metrology Division, CSIR-

NPL, New DelhiEmail : rkkotnala@gmail.com  Webpage :http://www.drrkkotnala.com, Phone :9811237051;

*

http://www.drrkkotnala.com/


Research Finding of about 125 Published in International/National Journals



Impact of Nanotechnology research in development of Bihar
Students of More than 15 states of the country applied for Ph.D. and M.Tech programme

 For about 24 seats in M.Tech and Ph.D.programme to total no. of applications received in 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, Aryabhatta Knowledge

University, Patna students migrating AKU from taken degree from Central universities, NIT’s, BIT’s

, state universities.
 Work being carried out in Nanotechnology in Electronics Materials, Food & Agriculture, Ayurvedic

science, Physics and various nanomaterial's are prepared for its multifunctional

applications.

 We have published/reported more than 125 research papers in Scopus/SCI journals



UG level Research Project and Growth in higher education
College with Potential for Excellence and Basic Scientific Research in NAAC- A grade with CGPA 

3.58/4  Institution-Patna Women’s College( Autonomous), Patna University

Activity category-III

Impact -It was my observation during research work carried out by young students at UG level in

multidisciplinary area of science and technology . I have guided 39 students under this scheme till

date year between from 2004-2013. 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.

Worked as Asst. Prof. of Physics at Patna Women’s College, PU( Aug.2004-13)



Young Scientist Award in 1st Global Bihar Science Conference recommended by 
Global Executive Council of International Conference for Exploring the 

Nanotechnology Research
Responsibilities  by Society & Continued Related activities



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

More than 1000 selected students/research scholar/Scientists visited such 
multidisciplinary research activities: Encouraging Yong Minds for R & D activities



Nanotechnology  Education awareness for Mass people on the occasion of republic 
day : A mission to spread the cutting edge research activities  among mass people



Anveshika Activities  - Initiative of Prof. H.C.Verma, IIT Kanpur     

Natural process of Learning through low cost experiment and Inspire for innovations at all levels of Study

An open laboratory to nurture  Young Minds  at all levels of study
Activity Category-IV

 Impact -We have demonstrated these experiments under various situations including

regular classrooms/ special lecture session and found that when combined with right

type of questions, they are very effective tools for concept-building and interest

generation in Basic Science and Scientific Research of Interdisciplinary nature.

 About 25 teachers and 100 students are in came in close contact and working for

science education, Research. Such activity also foster growth in higher education

 Low cost learning science at all levels of study laboratory was established as

Community science



Best Practices- Activity category-V
National   Anveshika Experimental Skill Test (NAEST)

Working for uplifting Science Education and related Innovations at all levels of Study

Initiative of Padam Shree Prof. H.C. Verma, Dept. of Physics, IIT Kanpur

Experiments are integral part of science. History shows how careful observations and suitably

designed experiments have changed the course of human development in all aspects. To promote these

skills among students, National Anveshika Network of India (NANI), a unit of Indian Association of

physics Teachers, conducts a competition NAEST (National Anveshika Experimental Skill Test) based

on Physics Experiments each year since 2014. This is probably the only test of its kind in India. In the

First round which is called Screening Round, 8 to 10 short videos of some innovative experiments

related to natural phenomenon and beyond class room activities/ daily life will be shown to the

students and questions will be asked to test their observation skills and basic understanding of the

subject. Selected students from the Screening round will be allowed in the Prelims round which will

be conducted by the 26 Anveshika across the different parts of country. This round focuses more on

performing experiments and analyzing the data by the participants. This activities are being

carried out in last 12 years across the nation







UGC –NAAC Peer team member and Eminent academicians appreciating such innovative

method of teaching science and research driven learning for the development of Society

and Strong Human Resource



State Council of Educational Research and Training (SCERT), Dept. of Education, 
Govt. of Biharhighly appreciated to Dr. Rakesh Kr Singh efforts for School 
Teachers/Students support for inculcating scientific temperament 

Hon’ble Chancellor Secretariat

appreciated innovative method

of teaching Science through low

cost experiment. I have

established low cost/no cost

teaching lab at AKU as

community science lab. Hon’ble

V.C, AKU highlighted the

innovative practices at

Chancellor’s meeting and it is

mentioned in proceeding of

Chancellor Secretariat

proceeding

Workshops conducted in

different districts of Bihar

appreciated by Dept. of

Education, Govt. of Bihar



Activity category-VI  : Research Establishment     

20 Research Project supervised/Conducted / Science for Society 

S.No Title of the Research Project/ Details Name of the Funding Agency

1 Study of composition and annealing temperature effect

On structural, Electrical and Magnetic properties of some rare earth substituted

Ferrite nanoparticles.

UGC( Under Regular Faculty 

Scheme)

2-10 Conducted 9 project under College with Potential for Excellence(CPE) status,

accorded by UGC

UGC

11-18 Conducted 7 project under Basic Scientific Research(BSR) scheme of UGC and NAAC-

A grade scheme

UGC

19 Li substituted non-stoichiometric Mg Ferrite Nanomaterials TEQIP-MHRD, Govt. of India

20 Establishment of 6 advanced Nanomaterials Research labs at Aryabhatta Knowledge

University Patna as Head/Establishment officer/Academic-in charge

Dept. of Education, Govt. of Bihar

6 research laboratory-

Structural, Magnetic,

electrical, Optical,

Synthesis, Thermal are

functional and

established under the

leadersip of Dr. Rakesh

K Singh.

Hon’ble CM, Dy-CM,

Education minister,

Advisor of CM, Secretary

and other dignitaries also

visited and appreciated

the on going research

activities.



Patent File/In process 

Dr. Rakesh Kr Singh and his research group including Ph.D srudents, Dr. Sweta Sinha, Dr. 

Abhay Kr Aman, M.Tech Student, Mr. Nishant Kumar applied 2 patents through Atal 

Incubation center, Nitiayag, Govt. of India. The technical draft preparation is in progress with 

the support of Technology Information Forecasting and Assessment Council (TIFAC), Govt. of 

India 

Title of the invention/ Patent-1(Applied for its approval)

 Synthesis of metal chloride nanoparticles and its cytotoxic effect on multidrug resistant 

(MDR) microbes and mycobacterium tuberculosis

 Title of the innovation/ Patent-2

Synthesis of Metal oxide nanoparticles from waste materials without any chemical reagent

and application of this Nps on arsenic and fluoride removal from water with high efficacy

and as Ayurvedic Nano medicine.

 Research activities on purification of water and Electronics Nanomaterials Appreciation by

International level academicians/ Rajbhawan Patna



International Year of Physics Proclaimed by United Nations
Appreciating Physics in daily Life

 Scientific Visit in different Parts of Bihar communicate the basic scientific aspects of modern
discoveries , how they have shaped our lives, promotes the method of science and spread a
scientific outlook among the people.

 Visited more than 100 academic institutions of Bihar and interacted with students and faculty
members



Coordinator in a programme – “Vigyan ke teen Sopan” Khoj, Sodh  Aur Bodh, 

Indo-German Initiative and Science Express Train in Bihar. 

Science and Technology for Mass general people



International Year of Astronomy – Proclaimed by United Nations

Participation of mass people for Scientific Knowledge

Scientific Visit in different Parts of Bihar communicate the basic scientific aspects

400 years of completion of discoveries by Galileo, Keplers in the year1609 and

total solar Eclipse moment on 16th July 2009 and how they have shaped our lives,

promotes the method of science and spread a scientific outlook among the people



Organized More than 100 Conferences/ Seminars/Workshops for school/University

students/faculty members of Bihar : Empowering Students-Teachers network

Empowering Students-Teachers network



Making higher education institutions provide solutions for problems in Villages and
Science Education interesting and Joyful, Organized special teachers programme in
collaboration with IIT Patna and National Anveshika Network of India: Activity category-VII

Felicitated by Director IIT Patna in Rashtriya Avishkar A bhiyan,



Invitation to Atal Tinkering laboratory, inauguration as chief guest at DPS Patna and
Interacted about more than 500 students in other academic institutions including
conducting session in Rural Villages and Nation building Programme also

National technology Day and Human Chain



Attended on invitation as a stakeholder Interaction meet with Hon’ble MHRD minister, Sri 
Prakash Javedkar and UGC chairman at Pune on focal theme “

Shodh, Shiksha and Samiksha
Promotion of Collaborative Research and Innovations



Dr. Chandan Upadhyay
IIT BHU

Padam shree
Prof. H.C Verma

IIT Kanpur

Padmashri Prof. K.L Chopra
Ex. Director IIT Kharagpur

Prof. S.P.Verma
President, SFS, Bihar

Prof. Ashok K. Ghosh
Research Head MCRI, Patna

, Prof. Dolly Sinha, Pro. V.C, 
P.U

Worked in National/International Research laboratories with my mentors/Collaborators
 IIT Kanpur, CSIR-NPL, New Delhi, Nanotechnology center, University of Allahabad( Nano mission 

lab)    UGC-IUAC, Delhi and some others

Prof. A. YadaV
Former Vice 
Chancelllor

Dr. Amarendra Narayan

Patna University Patna

Prof. Avinsh C Pandey

Director, IUAC-Delhi

Prof. R.K Kotnala 
NPL New Delhi Dr. Manoranjan Kar

IIT Patna

Prof. R. K. Verma
Vice Chancellor, Munger Univ

Dr. Sr.Doris D’ Souza
Principal, Patna Woemen’s College

Dr. Anant Kr, Project Director
BCST-DST, Govt. of Bihar



Empowering Teachers- Students Network 

Co-curricular, extension and professional development related activities

Conducted about more than  100  activities  as a Coordinator/Convener/ Organizing Secretary
These activities include- Student related co-curricular, extension and field based activities

(such as extension work through scientific tour/workshops/seminar and other channels,

cultural activities, subject related events, advisement and counseling etc.

Science for Global Recognition                                       NASA Chief technologist Visit

Prof. Yashpal Interaction with Budding scientist and assessment of online published research  by peer team



1st Time in Bihar organized Basic and Applied Science Awareness workshop for

Researchers of Bihar, Supported by UGC-DAE

First time in Bihar Dr. Rakesh Kr Singh organized Awareness workshop for

researchers of Bihar as a Convenor. As a Impact, few dedicated research group of

Bihar associated with UGC-DAE centers and are working for revive of past glory of

state Bihar in the field of science and innovations.



Session on Invention and Discovery related story Promotes Scientific Culture Sigficantly

Particiated about 3.26 lakh people

Organized by BCST-DST, Govt. of Bihar and National Anveshika Network of India-Patna unit



• According to Article 51-A (h) of the Indian Constitution the duty of

every citizen is to develop scientific temper along with humanism

and a sprit of inquiry and reforms.

• It has also been stated in The Bhagwat Gita that our world

civilization and societies have risen to a higher level not through

mechanical or technological efficiencies but practicing sound

moral and ethical values.

Nurturing Ethics in Science and Technology for Global Personality 
as Executive Council member of 

Society for Scientific Value Delhi-Activity category: VIII

Prof. R K Kotnala, Chairman, NABL is President, Society for Scientific Values and Inventor of Hydroelectric Cell-Great invention for green
energy of 21st century.



Future Plan ?

Europe to bet up to €1 billion on quantum technology- Frontiers  area of Science

Two similarly ambitious schemes showering money on a single topic, called

Flagship projects, have been underway in the European Union since 2014. One

focuses on the study of graphene, the other on a computer model of the entire

human brain.

http://graphene-flagship.eu/
https://www.humanbrainproject.eu/




3/3/12

Science & Technology Education ?

Youth must be made to understand the beauty of doing

science, the pleasure of doing science, and the ultimate

bliss when results of science make you understand

nature, master it, control it, and finally make things that

improve the quality of life of humankind.




