Yy HAL R (Wuli Huaxue Xuebao)
March Acta Phys. -Chim. Sin., 2007, 23(3):327-331 327

[Article] www.whxb.pku.edu.cn

SHAMmM B RERE AWIEASE IR B A IERT R

BEA TR e H WM E
(i scil R b U220, B 200240)

FEE: (oA o R SR SR P U i (P AN RO S5 17 75 21 A 5 i 7% B4 B (condluctive sulfur-containing material,
CSM) e H 5 R e (PAN) I 52 4 WA 2 B R i b 1) TEAR A B, X SR A3 5 (XRD) R 37 21385 (FT-TR) M
AR, S HL S B R 250 R AT BB TR R B TCRE T AH IR, B AH 20 5 A S— S 4 b 7 i e 70 56
Ji A B RS R A IR 5Cu (D) 7, FLB0H F A R R R Ak ) v KRR R, R 2R R AT ik
117.3 mAh-g, 22 IRIEI G 25 AR R R 2 78% R 55 U 250 ). AR ARG B A2 Ak 7 1 78 L
[vi) 2 AR TS PR T, I FLAE 7 F/KOF s T TG A R S i vk B 1252 A I 45 5 R B R Tt T R
PR F BB TF R SR AE T Y S

KEER: BETORHEM  IEARMEL SHESHIMEL BN EAW
FESES: 0646

Conductive Sulfur-Containing Material/Polyaniline Composite for
Cathode Material of Rechargeable Magnesium Batteries
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Abstract: Conductive sulfur-containing material (CSM), synthesized by simply heating a mixture of polyacrylonitrile
(PAN) and elemental sulfur, and its composite with polyaniline (PAn) were used as the cathode material for rechargeable
magnesium batteries. X-ray diffraction (XRD) and Fourier-transform infrared (FT-IR) spectroscopy measurements
showed that the CSM consisted of a graphite-like microcrystal phase and an amorphous phase, with a dehydrapyrimidine-
type matrix containing S—S bonds. When polyaniline was incorporated with CSM and Cu(II) was doped into the CSM/
PAn composite, the specific discharge capacity and electrochemical reversibility were enhanced significantly. The
composite exhibited a discharge capacity of 117.3 mAh -g™ and the capacity retention remained at about 78% after
twenty-two cycles, based on the second cycle discharge capacity. Here PAn functioned as both electrocatalyst and
cathode material. At the same time, it improved the conductivity of the active CSM at a molecular level. The results of
this study provided a new thought for structure design and development of a potential cathode material for
rechargeable magnesium batteries.
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Fig.1 FT-IR spectrum of the conductive
sulfur-containing material (CSM)
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Fig.2 XRD pattern of the CSM
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Fig.3 Discharge-charge cycles of Mg-CSM

coin-type cell for the first two cycles
The electrolyte is 0.25 mol - L™ Mg(AIC1,BuEt), in THF.
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Fig.4 The first five cycles of magnesium
deposition-dissolution on Ag substrate
The electrolyte is 0.25 mol- L™ Mg(AICL,BuEt), in THF.
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Fig.5 Typical voltage-capacity curves of coin-
type cells with (a) CSM/PAn composite
and (b) PAn as cathode materials
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Fig.6 Typical discharge capacity vs cycle number
curves for CSM and CSM/PAn cathode materials
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