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Preparation and Potassium Storage of ZnSe/CoSe/SnSe@NC Nanocubes

SUN Hao', LIU Xiaojing®, YAN Bo!, YANG Xuelin'*
(1. College of Electrical Engineering & New Energy, Hubei Provincial Collaborative Innovation Center for New Energy Microgrid,
China Three Gorges University, Yichang 443002, Hubei, China; 2. Analysis and Testing Center, China Three Gorges University,
Yichang 443002, Hubei, China)

Abstract: To explore the potassium storage potentials of polymetallic selenides, nitrogen-doped carbon coated ZnSe/CoSe/SnSe
materials was synthesized by a hydrothermal method. The core of polymetallic selenides exhibits an enhanced electrochemical
activity, and a cavity in the structure alleviates the volume effect upon cycle when this compound serves as anode materials of
potassium-ion batteries. Meanwhile, the conductive coating shell effectively improves the material conductivity and prevents the
active  substance from agglomeration during potassium storage. Compared with the wuncoated material,
ZnSe/CoSe/SnSe@nitrogen-doped carbon material has a better potassium storage performance. The discharge specific capacity still
maintains 193 mA-h/g after 800 cycles at a current density of 1 A/g. This work could provide a guide for the design and construction
of high-performance potassium ion battery anode materials.

Keywords: potassium-ion batteries; anode materials; metallic selenides; yolk-shell structure; coating modification
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Fig. 1 XRD patterns. TG curves and Raman spectra of samples
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(a)Zn 2p

(d) Se 3d

(b) Co2p

(c) Sn 3d

()N 1s ®HCls

K2 ZnSe/CoSe/SnSe@NC #1#}¥) XPS i
Fig. 2 XPS spectra of ZnSe/CoSe/SnSe@NC materials
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(a) Precursor (b) Precursor (c) Precursor
(d) Hollow precursor (e) Hollow precursor (f) Hollow precursor
(g) ZnSe/CoSn/SnSe@NC (h) ZnSe/CoSn/SnSe@NC (i) ZnSe/CoSn/SnSe@NC

K3 AR ) SEM [T
Fig. 3 SEM images of the samples during the synthesis process

(a) TEM (b) HRTEM

(c) Elemental mappings
Kl 4 ZnSe/CoSn/SnSe@NC ] TEM & F Fl T2 43 #i [
Fig. 4 TEM images and elemental mappings of ZnSe/CoSn/SnSe@NC
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Fig. 5 CV and the first three charge-discharge curves of the two materials
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(a) Rate performance (b) Comparison with reported work

(c) Cycling performance

Ble MrHmRRR X HHAR T R AKIEHERE

Fig. 6 Rate of material,comparision of other work and long cycle performance
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(a) ZnSe/CoSe/SnSe@NC eletrode after 100 cycles (b) ZnSe/CoSe/SnSe eletrode after 100 cycles

K7 2 FdRHEIAE ) SEM JIE 7
Fig. 7 SEM images of two materials after cycling
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(a) CV curves at different (b) Plots of Ig v (c) Capacitive contribution
scan rates versus Ig i, at 1.0 mV/s
(d) Contribution ratio of (e) CV curves at different (f) Plots of 1Ig v
capacitive capacity scan rates versus lg i,

(g) Capacitive contribution
at 1.0 mV/s

V is scan rate; i, is peak current.

(h) Contribution ratio of

capacitive capacity

K8 2 MM EIARE TR CV 2k K LA STk 2 Hr

Fig. 8 CV curves and capacitance contribution analysis of two materials at different scan rates
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