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Synthesis of noble metal doped/ transition metal oxide nanostructured composite for super 

capacitor electrode 

1.Introduction 

Energy is one of the major resources used by the humans. Energy consumption has 

consistently grown in all sectors, including agricultural, industrial, commercial, and residential, during 

the last few decades, and is anticipated to continue to rise.  India has been addressing the effects of 

energy on the environment, including air, water, land, and waste. In India, the energy industry is 
essential for both achieving sustainable development goals and minimising environmental 

externalities.  A major issue is reducing the negative impact of air pollution on human health. India's 

coal supply has increased substantially, and coal continues to be the country's principal energy and 
power generating source. In the face of tighter air pollution restrictions, new coal power plants that 

are more efficient, flexible, and release less pollutants will be better positioned for economic viability. 

An efficient coal sector is critical not just for electricity generation, but also for industrial 

development in industries such as steel, cement, and fertilisers. Coal is used for power generation, oil 
is used for transportation and industry, and biomass is used for home heating and cooking. Bioenergy 

and the majority of coal is generated in the nation. Bioenergy supply has grown slowly in comparison 

to the explosive expansion of fossil fuels. Hydropower supply has remained reasonably constant over 
the last decade, growing at a rate of approximately 10%. Wind and solar, on the other hand, have 

grown at a quick pace, although from considerably lower levels.  

Although funding for Nanotechnology has risen dramatically in the last five years, practical 

application of the research to tackle issues across the studies disciplines remains a challenge. These 
studies have helped solar cells and fuel cells, but the implications are not represented in today’s 

products. Thin-film nanotechnology, and electrode for batteries are crucial areas for green-cell-based 

innovations. In the fields of fuel cells, reformers, and hydrogen storage, a number of institutions and 

research groups are active. The automobile industry will transition to fuel cells, but they must make 
the best decision for their individual applications. Additionally, cost reduction and dependability can 

only be achieved through nanotech enabled solutions, which opens up a new market and adds a new 

dimension to this sector. We've also targeted emerging countries as a market. Portable Nano-enabled 
fuel cells would be used in the electronics sector. Researchers are currently concentrating their efforts 

on developing solar PV, lithium batteries, and solar charging infrastructure. The world has witnessed 

massive research and development in the field of nanotechnology, but the application of the findings 

in green energy is an area that has yet to be successfully implemented for a variety of reasons, both 

known and unknown. 

This research investigates the current issues in solar and fuel cell energy and suggests 

nanotechnology-based solutions. We have detailed the current development in this field as well as our 

previous work in this proposal. Metal embedded metal oxide composite based electrode, for super 
capacitor application are set to be considerably more helpful than their present counterparts. In this 

novel work we focused on the consequences of introducing Nano-enabled green cells. In this present 

work, gives a details report about production, modelling, reliable, high efficient, and low cost, metal 

embedded metal oxide composite for energy application.  

2. Objective 

 To fabricate metal doped metal oxide composite nanostructure for super capacitor electrode 

by hydrothermal method.  

 Different nanostructured composites can be synthesized by varying dopant and synthesis 
parameters. 

 Structural, optical, morphological and electrochemical properties are to be carried out using 

analytic instruments. 

 Tuning the band gap and electrochemical behaviour by varying oxygen stoichiometry in the 

metal oxides, heat treatment, inclusion of dopant, fabricate suitable nanostructured composite. 

 To commercialize the nanostructured composite as a super capacitor electrode.  



4. Novelty of the research  

 Tailoring the properties of electrode: tuning the band gap by oxygen stoichiometry in the 

metal oxide, by adding dopant. 

 To enhance the surface area of the electrode by inclusion of co-catalyst. 

 By encapsulating noble metal doped metal oxides increases the capacitance value and 
stability. 

 Different nanostructure of metal oxides is to be synthesized and the structure- property 

reaction will be studied. 

4. Methodology 

High quality noble metal doped metal oxide composite will be synthesized by hydrothermal 

techniques and the properties will be tailored using various parameters and different annealing 

temperature.  
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    NAME:     M.AMALANATHAN 

                                                                         

Objectives: 
To pursue a career with leading corporate of hi-tech environment with committed and dedicated people, 
which will help me to explore myself fully and realize my potential  

 

         
 

Email:  

nathan.amalphysics@gmail.com 

nathan.amalphysics2011@gmail

.com    

 

Address for Communication: - 
 

M.Amalanathan 

S/O. J.Michael 

East kalpahaseri vilai 

Vavarai 

S.T.Mankad (Post) 

Kanniyakumari district 

Tamil nadu 

Pin : 629172 

 

Ph :  04651-293178 

Mob :  9940347178  

         :  7598864911 

 

      
 

Education: 

 

 Ph.D Physics (University of  Kerala) (Regular) 

 M.Phil Physics (St.Joseph’s college,Trichy) (Regular) 

 M.Sc  Physics (St.Joseph’s college,Trichy) (Regular) 

 B.Sc Physics  (Annai velankanni college,Tholayavattam) 

 H.Sc  (St.Francis H.S.S, Vavarai) 

 S.S.L.C (St.Francis H.S.S, Vavarai) 

Published Papers: 

 

 Published 57 papers in International Journals 

 Published 3 papers in National Journals 

 Communicated 3 papers in International Journals 

 Presented and Participated in 17 National and 

International Seminars/Conference  

Languages known: 

  

Tamil (Reading, Writing, Speaking) 

 English (Reading, Writing, Speaking) 

 Malayalam (Speaking) 

Award Received: 

  

Dr. APJ Abdul Kalam Award for Scientific 

Excellence - 2016             

Research Experience: 

 

 Reviewer in Spectrochimic Acta, Journal of 

Molecular Structure, Canadian Journal of Physics, 

Journal of Theoretical and Computational Chemistry 

 Two years working in UGC Major Project as a 

project assistant 

 Organized Three National seminar 

 Guided 4, Guiding 4 Ph.D Students and Guided 

10 M.Phil Student 
 

Personal Data 

Date of Birth : 09-03-1984 

Age                : 38 

Sex                 : Male 

Nationality    : Indian 

Community  : BC 

Religion         : RC Christian 
 

Other Experience: 

 Research Guide in Manonmaniam Sundaranar 

University 

 IQAC Co-ordinator and Assistant coordinator  

 Staff association secretary 2 years 

 Chief Superentendent  and Additional Chief 

Superentendent  

 Membership in Asian Journal of Physics 

 Head in the Department of Physics, Nanjil Catholic 

College of Arts and Science 

 Edited 2 ISBN books 
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Academic profile 

Courses 
Name of the 

Institution 

Year of 

Passing  

Board/ 

University 

Marks 

Obtained 

Maximum 

Marks 
Percentage Class 

Ph.D 
Mar Ivanios College 

Thiruvananthapuram 

June 2012 University of 

Kerala  
- - - - 

M.phil., 
Physics 

St.Joseph’s 

college 
(Autonomous), 

Trichy 

Aug 2007 

Bharathidasan 
University 

313 400 82.80 I 

M.Sc., 

Physics 

St.Joseph’s 
college 

(Autonomous), 

Trichy 

April2006 
Bharathidasan 

University 
1253 1700 68.7 I 

B.Sc., 

Physics 

Annai      
Velankanni           

college, 

Tholayavattam 

Apr.2004 
Manonmanium 

Sundharanar 
University 

1328 

 
 

2000 66.4 I 

H.Sc., 
St.Francis 

H.S.S.,Vavarai 
Apr.2001 

 
State Board 739 1200 61.58 I 

S.S.L.C., 
St.Francis 

H.S.S.,Vavarai 

 

Apr.1999 
State Board 343 500 68.6 I 

 

                                                                  
Teaching Experience 

Sl.No 
Name of the 

Institution 

Period Nature of Employment 

Total Years From   

To 
Mode of 

Institution 

 

Mode of 

Appointment 

Teaching 

level 

1 

Annai Velankanni 

College, 

Tholayavattam 

 

13-07-

2011 

15-12-
2016  

Self-
Finance 

Regular 
UG, PG, & 

M.Phil 
5 Years 5 

Months 

2 

Nanjil Catholic 

College of Arts and 

Science, 
Kaliyakkavilai 

 

 

15-12-
2016 

Till Date 
Self-

Finance 
Regular 

UG, PG, 
M.Phil & 

Ph.D 

4 Years 4 

Months 

 
 
 
     Declaration      

   

            I here by declare that the above statements are true, complete and correct to the best of my 

knowledge and belief 

 

 
Place:   Vavarai                                                                                                          Yours Sincerely 

 

            
Date: 14-10 -2022                   (M.Amalanathan)                                                                                                                                                                                                                                       
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dicarbonitrile using experimental and theoretical investigation 

G.Golding Sheeba, D.Usha, M.Amalanathan, M.Sony Michael Mary 

Wutan Huatan Jisuan Jishu Volume XVI, Issue XI, November/2020 Page:89-113 

ISSN:1001-1749 

44. Quantum chemical computation, vibrational analysis, molecular structure, 

nonlinear optical studies of 4-(Diethylamino)salicylaldehyde 

B.Queen Sheeba, , C. Besky Job, M.Sony Michael Mary, M.Amalanathan 
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