"’O—i" ‘(\Y‘M ‘_Jt.w.:U) ‘Y e)Lo...\.i: A e)jb 42.9].;.& 6@)}@ B} J‘}e A.AL.LA_?

e 2y 23 Jas 7 v e\
wmé@”b‘gﬂymu@a ;1

R oS Wil
Journal Homepage: www.jamt.ir a2

4 oddll S 1ol 5 S50 4Y G515l Gol g alends U gla ) £ 08 5L
by ;SN 50

T oLlas 5K () ko

L/'/j-/ “"'{/6"7 ‘d{/gj »Q/jgj oLCiJ/_‘ “.{J S S Bty ‘L;jj_}fﬁ:a ¥ J{)w ‘;w./t‘{.o S LS s

05 S35 (G0) SIS i slamme L S5 5 013l Sl i, Sl eslinud b ol G 53 08y lis amsy )6
Sl o el ol s S Caliis sla i, b GO SL (sladd s ¢ Ad SLEC sy (K5 A VWAACYNY cad sl s
oy 55 G gy ilisn Sl b S5l A Lol e sl 558 5 S as el S (CV) TRV sli gl s il
s Sen (KRD) oSilandl L5y Sl sslisal L ERGO 36 &Y 5 ol 5 $3sshope bl \TRVVINT sl Ay
S50 (GCD) 3,L5s 5 5L Kokl 16 5 sl (s uls Obly b (SEM) s, is S laoSlsds
3 Al Gl 3 Sl el L (e 4w s kg ERGO S5 255 515 e ottt S o s

S

(Gl sy Cilies bl cdeas ERGO S50 &Y (555050550 5 bl s 35 sladamdle LB Sl ks o

5 23,5 15 asdlae 5,50 ) MKOH oy iS00 53 ERGO S50 &Y 5l il ol st s i3 S skalie ; )’

_ il S pliaasia
5 Sreslsia S Gla B,y cslet o sl glacdl- gl Gl cb b jlaae Slue 4 Al edalie
e @B L G5 s (JelS gk 4 aS sl o 8 5 sl V440 5 Y08 YA (5 4 g e sl s S
Ot 3 el SIS bl s ) e (b Ok ) oS sl OLES (el el sl 5 o5
iz s e e ol st a |y Olbis SASs 5 Gallys andls o 2y 5 ekl Ll ele slaes S
L boed Gl i sdes cind 5 350 1enS1 31 S Ll 6l e pband b3 a5 e (o 0l
S G b el bl 3 e 3l ga Sl eslinad oS

https://doi.org/10.30501/jamt.2020.185410.1031 URL: http://www.jamt.ir/article_117878.html

JAMT: Vol. 9, No. 2, (Summer 2020), 35-42

Effect of Different Types of Electrochemical Methods on the Super Capacitor
Properties of Thin Graphene Oxide Reduced by Electrochemical Method

Majid Mirzaee, Changiz Dehghanian

School of Metallurgy and Materials Engineering, Faculty of Engineering, University of Tehran, Tehran, Tehran, Iran

Paper History: Abstract In the present study, Graphene oxide (GO) was deposited using inexpensive and
Received: 2019-05-12 environmentally-compatible methods on the nickel oxide foam. Then, GO thin films have been reduced by
i‘é‘c’ésidf;f‘zrg‘z’geldofi;m: 2020-09-21  cyclic Voltammetry (CV), Chronoamperometry and Chronopotentiometry modes of electrodeposition. The

ptec: i effects of different modes on structural, surface morphological and supercapacitive properties of ERGO thin

S ls sugs™
- LK, TS ANY00-£0TY s Bk (i e 5 olpe wilige 2 I8N (b 0 dSLENS s Ol oSS (Ol (Ol Ol 1 SLES
cdehghan@ut.ac.ir :,& Pl

Please cite this article as: Mirzaee, M., Dehghanian, Ch., "Effect of different types of electrochemical methods on the super capacitor properties of
thin graphene oxide reduced by electrochemical method", Journal of Advanced Materials and Technologies (JAMT), Vol. 9, No. 2, (2020), 35-
42. (https://doi.org/10.30501/jamt.2020.185410.1031).

2008-4277/© 2020 The Author(s). Published by MERC. This is an open access article under the CC BY license
(https://creativecommons.org/licenses/by/4.0/). v


https://doi.org/10.30501/jamt.2020.185410.1031
mailto:cdehghan@ut.ac.ir
https://doi.org/10.30501/jamt.2020.185410.1031
https://en.merc.ac.ir/
https://creativecommons.org/licenses/by/4.0/
http://www.jamt.ir/
https://doi.org/10.30501/jamt.2020.185410.1031
http://www.jamt.ir/article_117878.html
https://doi.org/10.30501/jamt.2020.185410.1031

FO-LY ((1FA4 Ol ¥ o lod & 055 1 iy slerssld 5 315e asllad / 51Ken 5 Olilins 5K “

Keywords:

Modes of Electrodeposition,
Surface Morphology,

Super Capacitor,
Electrochemical Chracterization

films have been investigated by X-ray diffraction (XRD), Scanning electron microscope (SEM), Raman
spectroscopy, Cyclic Voltammetry, and Galvanostatic charge and discharge (GCD). Formation of ERGO by
all three modes is confirmed by X-ray diffraction (XRD) patterns. A Significant change in the surface
morphologies of the ERGO thin film due to different modes has been observed. The supercapacitive
properties of ERGO thin films have been studied in 1 M KOH electrolyte. The maximum supercapacitance

obtained for potentiodynamic, potentiostatic, and galvanostatic modes is 1380, 1259, and 1995 F/g,
respectively which is completely in agreement with the special level and impedance results. The results
showed that the constant current method is the best way for the electrochemical reducing of graphene oxide.
In this way, most functional groups have been reduced. In addition, a high density of the defects and
wrinkling of the sheets is observed. Consequently, the method can replace chemical methods for the reducing
of graphene oxide and eliminate the major weakness of chemical methods that use toxic substances.
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