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Capacitive Performance of Zn-Ni Hydroxide Nano-sheet Arrays on Nickel
Foams via a Mild Chemical-bath Deposition Process
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LTIANG Wei, KANG Li-Tao
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Abstract: Zn-Ni hydroxide nano-sheets were successfully deposited on nickel foams through a mild, cost-effective
chemical bath method. SEM observation shows that these interconnected nano-sheets form a uniform marray layer and
completely cover the surface of nickel foam. At the same time, additional homogeneously-precipitated hydroxide na-
no-sheets locate in the skeleton voids of nickel foams as aggregated porous clumps, resulting in a relatively high
mass-loading of 4.27 mg/cm’. Afterwards, the electrochemical capacitive behaviors of this binder-free electrode were
investigated by cyclic voltammetry, galvanostatic charge/discharge tests and electrochemical impedance spectroscopy.
It is found that the Zn-Ni hydroxide electrode exhibits a specific capacitance of 746.2 F/g (areal capacitance of
3.18 F/em®) at a current density of 1 A/g in 2 mol/L KOH electrolyte. Meanwhile, the Zn-Ni hydroxide electrode also
shows a decent long-life cycling stability, retaining 70.9% of the initial capacitance after 3000 charge-discharge cycles.
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Fig. 3 SEM images of the Ni@Zn-Ni electrode (a), Zn-Ni on the surface of the nickel foam skeletons(b-d), Zn-Ni in the void space
of the nickel (foam e-f)
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Fig. 4 Nitrogen adsorption/desorption isotherms and pore size
distribution (inset) of Ni@Zn-Ni DHs
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HY [ PA (R ZE T 1], o e v X 2 B ST
RIADC (IR AL h 2 AE Z/h (¥ 0T B ) i vl

W R G AE R B R(BL A AT IR [l 5 HUBH, W
S L 1) 125 - PR BEL RT3 A R RIS T A D % flle v BHL
A5, T2 R B AR R AT R HL B R 07T,
Ni@Zn-Ni DHs HL%LE 3000 XAGFA IR )5, Ry Al R
BOK, RGNS IR r T B R0 3 A e
A0l {IE IRt Ni@Zn-Ni DHs FEAR (10 52 e
PR AT AR

h T SR R B PR IR R ERL, 3% 3000 R A R
Jo FIRE 34T T XRD A1 SEM 43 H7 - XRD 43 #1 2 B,
3000 R ECRAERN S, AR AN Zn(OH),
(JCPDS12-0142)#1 Ni(OH),(JCPDS 74-2075)(I4 9).
XFEEE 3(b~HANE] 10(a, d)FI LLA H, Zn-Ni %8k
W21k 3000 IR AR THCBAEIN G, 9K 2 iR R FEAS
A, AR R I AT A2 . X RIS
Al fiE 2 P B Ni@Zn-Ni DHs HLARAE IR 5 B 758 M fE e
PRI L R A

1NN

3 g

¥

AIACZA 8 T3 R R0 DU A S A B IS AL R

. . Zn(OH),
_ B Ni(OH),
=] * Ni
E
=
z o After 3000 cycles
3
g

0 C | i | L | L

0 30 60 90
20/ (%)

K9 3000 JFe A 5 Ni@Zn-Ni S8 L) XRD
Pl i

Fig. 9 XRD patterns of Ni@Zn-Ni sample after 3000 charge-
discharge cycles



&4

AREEME, A5 UL AALIA % Zn-Ni ZUR 90K R B G vB A A7 il R PR 5

377

10 Ni@Zn-Ni DHs HIA%7E 3000 ¥R 787§ HLAEFF 5 (19 SEM R
Fig. 10 SEM images of the Ni@Zn-Ni DHs electrode after 3000 charge-discharge cycles
SEM images of Zn-Ni nano-sheets grown on the surface of the Ni foam skeletons (a, b); Zn-Ni nano-sheets accommodated in the voids between
skeletons of the Ni foam (c, d)
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