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Preparation and Electrochemical Properties of 1D/2D MnS/Ni3S; Heterostructures

ZHENG Jiahong, BAI Xin, SHEN Jiajun
(School of Materials Science and Engineering, Chang'an University, Xi'an 710061, China)

Abstract: Transition metal sulfide is an active material with high specific capacitance. MnS/Ni3S, electrode material was
hydrothermal prepared on nickel foam by a simple and time-saving method. The effects of hydrothermal reaction time and
temperature on the morphology and electrochemical performances of the sample were investigated. The results show that MnS/Ni3S,
electrode material has high specific capacitance and excellent magnification performance, and the retention rate of specific
capacitance is 90% after 2 500 cycles. A hybrid supercapacitor device is assembled with MnS/Ni;S, as the positive electrode and
activated carbon (AC) as the negative electrode. MnS/Ni;S,//AC can provide 30.2 Wh kg™ energy density when the power density is
700 W-kg™'. The specific capacitance retention is 116.0% after 3 000 cycles. It shows that MnS/Ni;S, is expected to provide potential
application value in supercapacitor.
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Fig. 1 XRD patterns of different samples

(a) Ni foam

(b) Ni3S,
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Fig.2 SEM images of Ni foam and Ni;S,
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SEM images of MnS/Ni;S,/Ni with different
hydrothermal growth times
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Fig. 4 SEM images of MnS/Ni;S, with different hydrothermal
temperature
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Fig. 5 TEM images of MnS/Ni;S,
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(a) Survey spectrum
(a) Constant current charge and discharge test (GCD) curves with different

Mn contents

(b) Ni 2p

(b) GCD curves of MnS/Ni;S; prepared at different hydrothermal times

(c) Mn 2p

(¢) GCD curves of MnS/Ni3S, prepared at different temperatures

B 7 ARG T e A o 0 Ak o
Fig. 7 Electrochemical performance of samples prepared
under different conditions

THEAHESEEESNN 2 399.7 Fg'.
2825.6 F-g ' F1 7354 F-g', [RULAT &N, 8 [H]
4 60 min A FE K #R RER (] o 454 BTk SEM
SHTRIAL, 60 min B FE & A ELAT BRAR 45 #4 1K) MnS
(s 2p VR 2 B 9K 4, 5 NisS,y 40K 7k LA
Sat. is satellite. A 2P @ MR B B 2F . 2K #i [A) 28 K &2

16 MnS/NisS, ) XPS i 90 min, MnS ZKFE EAKE - RICAEE,
Fig. 6 XPS spectra of MnS/Ni5S,
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(a) CV curves of MnS/Ni;S; at different scan rate
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PERERAE, SR 8 fin. K 8a /& MnS/NisS,
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(b) GCD curves of MnS/Ni;S; at at different current density

(d) Cycle performance of MnS/NisS,

K8  MnS/NiyS, HLHR AR LAk 22 1

Fig. 8 Electrochemical properties of MnS/Ni;S, electrode materials
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HLZ A BT

#Ni: JCPDS 04-085

Intensity

20 30 40 50 60 70 80
20/%)

a) XRD pattern of samples after cyclic stability test
p p y y

(b) SEM image with magnification of 10 000 times

B9 fiEAIlia MnS/NisS, HEBRAFEHK) XRD 341 SEM B
Fig. 9 SEM images and XRD pattern of MnS/Ni3S, electrode
material after cyclic stability test
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(a) CV curves of three electrode system MnS/NisS, and AC at 5 mV-s™'

(c) CV curves of ACS at different scanning rates

(e) Energy density and power density
10

(b) CV curves of ASC under different voltage windows at 25 mV-s ™'

(d) GCD curves of ACS at different current densitiy
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