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Preparation of Mesoporous Carbon/Sulfur Composite Loaded with ZnS and Its
Property for Lithium-sulfur Batteries

CHEN Long, LIU Jing-Dong, ZHANG Shi-Qun

(College of Chemistry and Chemical Engineering, Fuzhou University, Fuzhou 350108, China)

Abstract: With the aim to obtain high performance cathode materials for lithium-sulfur batteries, composite of
mesoporous carbon (MC) loaded with ZnS (ZnS/MC) was prepared through ultrasonic dispersion and heat treatment.
The as-prepared composite was blended with elemental sulfur by heating, then cathode materials (ZnS/MC/S) was ob-
tained. The ZnS/MC composite was characterized by XRD, SEM, EDS and N, adsorption-desorption isotherms. The
results showed that ZnS particle was uniformly loaded to the surface of MC through ultrasonic dispersion when con-
tent of ZnS was less than 17wt%. ZnS nanoparticles aggregated to form sphalerite ZnS by heat treatment or increasing
content of ZnS. Cyclic voltammetry test showed that ZnS accelerated the oxidation process of polysulfides. Charge/
discharge tests indicated that the initial discharge specific capacity was 1354.6 mAh/g, while the coulombic efficiency
of the first charge and discharge was 98.7%. The capacity still remained 650 mAh/g after 50 cycles.
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C K-series 89,39 97.05
S K-series 6.57 1.64
Zn K-series 4.04 1.31
Total 100.00
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Fig. 1

SEM images of MC (a), ZnS/MC(17%) before heating (b) and after heating (c)

The insets are corresponding higher magnification of a single MC particle, (d) corresponding EDS analysis of Fig.1(c)
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Fig. 2 XRD patterns of samples

(1) Mesoporous carbon; (2) ZnS/MC (17wt%) before heating; (3) ZnS/MC
(50wt%) before heating; (4) ZnS/MC(17wt%) after heating ; (5) ZnS/MC
(50wt%) after heating; (6) ZnS/MC/S(5wt%, 25wt%, 70wt%)
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Tablel Pore parameters derived from N, adsorption data

Sambles Surface Pore di- Pore vol-
P area/(m*-g™) ameter/nm ume/(cm’-g™")
MC 1023.6 3.66 1.092
ZnS/MC 376.0 3.22 0.601
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Fig. 3 Adsorption-desorption isothermal curves of MC (a) and
ZnS/MC (b)
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Fig. 4 Cyclic voltammetry curves of ZnS/MC/S (a), MC/S (b)
and ZnS/MC (c) electrodes
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Fig. 5 Initial discharge and the first charge-discharge curves of
two different electrodes
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