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1.2
20 g PVDC 800 mL. KOH/ 1 200 mL
N, 1h 2 mol/L
IR Raman
8~10
1:5 1h 10 °C/min
150 ~350 C 3h N,
1.3
/ PEO
Land 1.5~ 3.0V
2
2.1
2.1.1 "C NMR Raman 1 bces-
1 bees-2 bees-3 5:1 PVDC  KOH
250 C
300 C 1.28:1
350 C 0.59:1 300 °C
1 /
Table 1 Elemental analysis result of the products prepared by co-heating carbyne and
sulfur at different temperature
Element content/%
Sample t/°C Composition
C H Cl S
bees-1 150 6.23 0.64 0.74 91.51 CH]_z] Cl(),(mss_m
bees-2 200 5.91 0.77 0.75 92.41 CH, 5,Cly 4S5 50
bees-3 250 6.47 1.11 0.51 91.60 CH, 06 Cly 6355 30
bees4 300 21.94 0.94 1.15 74.49 CHy,5,Cly 02125
bces-5 350 36. 10 0.87 2.09 57.13 CH()_zg Cl(),()z S()_59
bees-1 bees4 “C NMR 1 2 5 133.2  132.4 sp”
bees-1 0 14.3 62.8 2
—CH, sp s 150 C 166. 0
—CH,
143 132.4
133.2
62.8
352
700 150 100 % 0 300 06 10'05 = =0
&
1 bees-1  “CNMR 2 bees4 “CNMR
Fig.1 "C NMR spectrum of bees-1 Fig.2 "C NMR spectrum of bees4
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Fig.4 Raman spectra of bees Fig.5 The intensity ratio between two vibration modes of
treated at different temperature bees and carbyne treated at different temperature
2.1.2 TG/DSC / TG/DSC bees-1 DSC bees-2
bees-3 102.0 119.3 167.0 C 3
333.8 C 3
beces4  TG/DSC
bees-5  TG/DSC bees4 500 °C
61.11% bces-5 500 °C 30.97% 300 350 C
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Preparation and Electrochemical Performance of Carbyne
Polysulfide as a Cathode Material for Lithium Batteries

WANG Wei-Kun® WANG An-Bang CAO Gao-Ping YANG Yu-Sheng
R & D Center of Military Power Sources Chemical Defence Institute Beijing 100083

Abstract The cathode material of lithium/sulfur rechargeable batteries sulfur exhibits poor conductivity

and its dischange product is partially soluble leading to capacity decay during cycling. To mitigate these
problems we proposed to design the cathode material with a conducting skeleton and energy-storing side
chains and prepared a novel material carbyne polysulfide. The products obtained by co-heating carbon contai-
ning carbyne moieties and element sulfur were characterized by elemental analysis “C NMR Raman and
DSC/TG and the product obtained at 300 °C was proved to have a sp” hybride carbon skeleton with polysul-
fide attached on it which resembles the theoretical structure of carbyne polysulfide. This material exhibits a
high capacity of 773 mA- h/g at 400 mA/g and a stable reversible capacity of 350 mA- h/g after 50 cycles.
The good performance of this cathode material under swift discharge condition and its good cycling properties
indicate the success of our new design principle.

Keywords lithium battery carbyne polysulfide cathode material
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