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Tab. 1

Variations of the adsorption energy, geometry and electronic structure for the

oxidation defected graphene before and after adsorbing Ni(OH),

Sample Adsorption energy  A(C, = 0,) A(Ni-0,) Ag(Ni(OH),) Aq(C)) Aq(0,)
/kJ + mol ™! /nm /nm /e /e /e
cis-diol/Ni -94.79 0.0013 0.0026 -0.100 0.032 -0.083
cis-dione/Ni -34.80 0.0014 0.0061 -0.200 0.037 -0.100
trans-diol/Ni -40.98 0.0021 0. 0059 -0.069 0. 040 -0.170
trans-dione/Ni -62.18 0.0050 0.0058 -0.110 0.079 -0.280
epoxy/Ni -7.22 0.0036 0.0048 -0.096 0.110 -0.180

% 0, is the atom on GS-O near Ni, O, is the atom on Ni{ OH), near Ni,C, is the atom on GS-O connected with O,
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Tab.2 Natural bond orbital analysis of the oxidation defected graphene with adsorbed Ni( OH),

Wiberg bond index Ni-O,

Wiberg bond index Ni-O,

Sample Mulliken charge Ni
cis-diol/Ni 1.128
cis-dione/Ni 1.058
trans-diol/Ni 1.155
trans-dione/Ni 1.159
epoxy/Ni 1.127

0.0612 0.0507
0.1252 0.1073
0.0930 0.0002
0.1278 0.0002
0.1069 0.1069

#* 0, is the atom on GS-O near Ni, O, is the atom on GS-O far from Ni
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Effects of Graphene on the Electrochemical Behaviors of
Ni( OH), as Supercapacitor Material

ZHAO Zhen-zhen, NI Wen-bin, GAO Neng-yue, WANG Hong-bo, ZHAO Jian-wei "
(Key Laboratory of Analytical Chemistry for Life Science (MOE) , School of Chemisiry and
Chemical Engineering, Nanjing University, Nanjing 210008 , China)

Abstract : The enhanced electrochemical properties of Ni( OH), by the oxidation defected graphene were stud-
ied by both experimental method and theoretical calculation. The composite material of nano-Ni( OH ),/ gra-
phene was prepared by potentiostatic deposition on the graphene substrate. Observed by TEM, the Ni( OH),
nanoparticles were well dispersed on the graphene substrate with the diameter of 5.0 0.5 nm. The capaci-
tance of the system measured by the electrochemical test was 1928 F - ¢'. As indicated by the theoretical
calculations , the composite material becomes conductive since Ni( OH), is combined with surface functional
groups of the graphene through the strong chemical interaction. The electrons transfer from the graphene sub-
strate to the Ni (OH ), through the oxidation defects, which makes the Ni ( OH ), nanoparticles negatively

charged and results in the unilateral conduction phenomenon.

Key words: graphene; Ni( OH), nanoparticle; electrochemical deposition; supercapacitor
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