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Facile synthesis of rGO doped transition metal oxide nanostructured

materials for high energy/power density supercapacitor applications

Introduction

Gradual exhaustion of fossil fuel as well as the increase of CO; emissions has been
arousing the search and development of renewable energy sources, such as solar, wind, ocean
and biomass. To use such energy sources efficiently, high energy/power and long-lifetime energy
storage devices are generally required. Meanwhile, future extensive popularization of electric
vehicles, smart grids, and various portable and wearable electronics also stimulates the demand
for high-performance energy storage devices. The current lithium-ion batteries were having
ability to store large amount of energy (>100 W h kg™!) via bulk redox reactions in electrodes, it
has already been widely used in portable electronics such as laptops, smartphones and electric
vehicles. Nevertheless, low power density of lithium-ion batteries cannot simply meet the

requirements for acceleration, braking, and climbing of electric vehicles.

On other hand, EDLC type supercapacitors have the ability to provide much more power
density than lithium-ion batteries. The high cost of the carbon derivatives used in the
conventional EDLC supercapacitors and its poor energy density are the key issues in some
commercial applications. To felicitate this, researchers focusses on metal oxide based
pseudocapacitors due to their high energy density. The common metal oxides such as NiO,
MnQO,, V20s, Co304, RuO; and TiO; etc., are used in pseudocapacitors. But power density of
these metal oxide pseudocapacitors were very low. To overcome this issue, researchers were
working on nanostructured carbon derivatives (rGO, CNT, g-C3Ns) doped metal oxide

nanocomposites for high power/energy density supercapacitors.
Research work plans

» Hydrothermal synthesis of rGO doped MnQO2/NiO hierarchical nanostructures for high
performance supercapacitor applications.
» Decoration of high energy density LiCoO> on functionalized CNT for high energy/power

density supercapacitor applications.



» Synthesis of rGO doped RuO»MnQO; nanocomposite for hybrid supercapacitor

applications.
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Government of Tamilnadus -

Department of Collegiate Education ;
YADAVA COLLEGE ﬁ
(An Institution established by Yadavar Kalvinidhi - Regd. 85/1962)
{Re-accredited with A" Grade by NAAC)
{An Autonomous Institution Affillated to Madural Kamara) University)
Govindarajan Campus, Thiruppalal, Madural - 625014
Tamil Nadu - India

TRANSFER CERTIFICATE
S.No.: R3237 Admission Neo.: 18585 Roll No.: 11521019
1. Name of the Student . SHANMUGAPRIYA V
2. Name of the Father / Guardian . VELMURUGAN G
3. Sex . Female

4. Date of Birth as entered in the Admission Register . 22.11.1996
infi - -
(in figure and Words) TWENTY SECOND NOVEMBER NINETEEN

NINETY-SIX
5. Nationality, Religion and Caste : INDIAN , HINDU , YADAVA
6. Community . BC
7. Date of admission and class in which admitted : 01.06.2015

I Year - B.Sc. PHYSICS

8. Date on which the student actually left the college : 25.04.2018

9. Class In which the student was studying at the - III Year - B.Sc. PHYSICS
time of leaving the college

10. Whether the students is qualified for promotion to .
higher Class . Refer the Mark Statement

11. Reason for leaving the College : COMPLETED THE COURSE
12. Conduct and Character of the Student . GOOD
13. Date of issue of Transfer Certificate : 07.05.2018
14. Information regarding course of study
Academic First
Vo Class Studied Language Medium of Instruction
2015 -2018 B.SC.PHYSICS TAMIL ENGLISH
PLACE . Madural
o
DATE @ 07.05.2018
(/ Signature of the' Principal
Office seal)
Dr. W'%Allmm
Pﬂﬂcipal Incharge
ava College
ARG R
I hereby declare that the particulars recorded against 2 to 7 are correct and
demanded by me in future.
..y

Signature of student
Erasures and unauthenticated or fraudulent alteration in the Certificate will lead to its cancellation
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@b / Sex : QuIEW / Female

Oobs CoH / ang / DOB/ Age : 22/11/1996, 19 Yrs.
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AC NO & Name : 220, Vasudevanallur

Part No. & : 25, Sivagiri , Block 3 v.0.c south st
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1. Mere Possession of Elector pholo identity Card is no guarantee that you
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2. Date of birth mentioned in this card shall not be treated as proof of age /
D. 0. B. for any purpose other than registration in electoral rol,
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R.Dis : 1/03-06-2015 et Lé @MuS® erain / District Code :

BC

il L& @HIS® ereim / Taluk Code :

i i wr /Certificate N . . .
gt 2o Cetae S 98150 v coae (L2 ]2

gnglg gmerm
COMMUNITY CERTIFICATE

wreul b HAeaudlfl b Heudlfl Lmsb-2 Symwobd /| peID Ss6y a2 2, Qsmelld  eudlé@h Qadad
garaps L Arlwun sHeng Quwiy GM@@MLHGNIJQJU UJ_§@_II M@u@umu& SMIHSEUT. DTG 66T ﬂe‘mv GTenT: 28,
Qoo womd WBseb Ghul Gfleler posgiemn brer 19.07.1994 cuflens erewr 129 Lig Ghul L Gflellenend gmibseuri erems
gmeanpeflsslinhdng)
This is to certify that SHANMUGAPRIYA daughter of VELMURUGAN residing at Door No 22 03 V O C SOUTH STREET, Street, SIVAGIRI -
PART-2 Village / Town of Sivagiri Taluk of Tirunelveli District of the State of Tamil Nadu belongs to Yadhava - Idaiyar Community, which is
recognized as a Backward Class as per Government Order (Ms.) No. 28, Backward Classes and Most Backward Classes Welfare, dated
19th July 1994 vide Serial No. 129 .

1. Geavell gamapanATIuIn eramcIBLD SjeuHanw @GHbuUSSlanmD OB 1 6) SlrGE B G 6N wreul L ggla Haidlfl il L sl
Seudlfl Lnsb-2 Symngdle/barsdld,ss56| eram 22, , Qs ®, eram cllonssdle auslsg aumEnTiser erang sremnetssLi (B ng).

2. It is certified that _Selvi. SHANMUGAPRIYA and her family ordinarily reside(s) at Door No. 22,V O C SOUTH STREET Street, 03,
SIVAGIRI - PART-2 Village / Town of Sivagiri Taluk of Tirunelveli District of Tamil Nadu.

WerengGwmiLib/Digital Signature : 03-06-2015 jeim 03:13:28 PM Crrsdled @)L Uil L g.
Guwg/Name : Ravi Kumar

usedl /Designation : enT_e glenewt cul_Lm iy / Zonal Deputy Tahsildar

@b /Place : Sleudlifl aul_LLb / Sivagiri Taluk , £lpEBeCeuedl wreulLib / Tirunelveli District

@My Remarks :

1. @ssseucs6T 05-06-2015 =j6mm 12:57:01 PM Crrsdle) 1&g &6s00L0 L g).

The certificate was printed on 05-06-2015 at 12:57:01 PM hrs.

2. gpeianr eleugmigaar Goaib 2 g Celigistsmerer Cousmm(H6weafld smmiger eul LM fwf aelssms Sianidl o nidlL
LOSHECSmeTaTe,LD.

For Further certificate confirmation and details,you may approach the Tahsildar concerned.

<euent efleugmigeaner 2 midl Gauwiw :

(<=1) BAFE668F6A687B86 creim gafliLil L srenlsLp erevrenamt

https://edistricts.tn.gov. |n/revenue/verlfyCertlflcate html e &m@‘?@ Qelig sflunféseb.

(<=3) asCuS Capraler2D barcode Ligriume epavid Lilg S5 3G/GPRS culdl @eneantugersdled
FRUMT&S6LD.

Genuineness of the certificate can be verified by

(a) Keying in the unique certificate number 8AFE668F6A687B86 in the URL
https://edistricts.tn.gov.in/revenue/verifyCertificate.html

(b) Reading the 2D barcode with mobile barcode reader and seeing online using 3G/GPRS.




