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Cyclability of sulfur/dehydrogenated polyacrylonitrile performance was carried out. Higher sulfur loadirgans
composite cathode in lithium-sulfur batteries that the cyclability fading is more obviouBigure 1
The Nam Long Doan, Aishuak Konarov, Yongguang shows the charge-discharge profiles of the sanifihe.
Zhang, P. Chen* first discharge curve consists of two plateaus?2.31 V
Department of Chemical Engineering and Waterloo and 1.3 V. However, the second discharge profila is
Institute for Nanotechnology, University of Waterlo single plateau centered at 1.7 V. The avearge aligeh
200 University Avenue West, Waterloo, Ontario voltage is 1.85 V at the fOcycle. All charge profiles
N2L3G1, Canada have a single plateau, which is centered &3 V at the
2" and 168" cycle. The polarization significantly increases,
Introduction and the charge and discharge capacities decredbe wi
Dehydrogenated polyacrylonitrile (S/DPAN cycle number. Cyclability of the cell is shownFig. 2. A
composite) is a promising cathode for lithium-soiffi- reversible capacity retention of 66 % can be achlev
S) batteries. This cathode exhibits higher specific after 50 cycles at 0.2 C. It is noted here thatcthelombic
discharge capacity and better cyclability in cornmgmar efficiency is almost 100 %, meaning that there @ n
with sulfur/carbon system [1-3]. Nonetheless, cépac significant shuttle effect occuring during 50 cyl&@he
fading still can be observed. Understanding theaes details and the further development of this workl e
for capacity fading is essential for designing tdre presented in the meeting.

cathode composite. In this study, characterization
techniques such as scanning electron microscopM)SE
energy dispersive X-ray spectroscopy (EDX), element
analysis (CHNS) and electrochemical impedance
spectroscopy (EIS) were used to investigate thagdaf
cathode properties with cycle number.
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Experimental
Sulfur and polyacrylonitrile (PAN) were mixed in a
ball mill. The resulting mixture was dried in a vaien
oven at 50°C for 3 h and then heat treated at 36@°@ ~ } "
hinargon. D N
The crystalline phase of the samples was studiied us 1 ’
X-ray diffraction (XRD) technique equipped with ®ux
radiation. The composite surface morphology was = v — T —= T
examined using a field emission scanning electron
microscopy (FE-SEM) equipped with energy dispersive ) . ) .
X-ray spectroscopy (EDX). Sulfur content of the pées Fig. 1 Charge—@scharge profiles of the Li-S battery at
was analyzed using an elemental analyzer (CHNS). different cycles at 0.2 C.
The electrochemical performance of the S/IDPAN
composite cathode was investigated using coin-tgtle
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negative electrode and a S/IDPAN composite positive
electrode, separated by a microporous polypropyiéme
1 M LiPF6 in a mixed solvent of ethylene carbon&e€),
dimethyl carbonate (DMC), and diethylene carbonate
(DEC) with a 1:1:1 weight ratio was used as thaitiq
electrolyte. The prepared cathode comprised 80 wt%
S/DPAN with 10 wt% ketjenblack and polyvinylidene
fluoride (PVdF) binder. The average cathode mdteria
loading was 10-12 mg per electrode (12.7-15.3 mg)cm
The cells were tested galvanostatically on a naliinnel
battery tester between 1 and 3V at 0.2 C charge-
discharge rate (current density = 334.4 mA g-1)thét
end of the 18, 20" and 58 charge stage, the cells were Cycle number

dissembled. The cathodes were washed by dimethyl Fig. 2 Cyclability of the Li-S battery at 0.2 C.
carbonate (DMC) and ethanol, and then vacuum dttied

50°C for 3 h. Finally, a part of the composite jzdes References

was removed from the nickel foam by tweezers aed us [1] J. Wang, J. Yang, C. Wan, K. Du, J. Xie, N. Xalv.
for SEM observation and elemental analysis. Funct. Mater. 13 (2003) 487-492.

Measurements of electrochemical impedance [2] X.G. Yu, J.Y. Xie, J. Yang, H.J. Huang, K. WangjS.
spectroscopy (EIS) and cyclic voltammetry (CV) were Wen, J. Electroanal. Chem. 573 (2004) 121-128.
carried out using a multi-channel potentiostat. The [3] W. Wei, J. Wang, L. Zhou, J. Yang, B. Schumain,
amplitude of the AC signal was 10 mV in the frequen NulLi, Electrochem. Commun. 13 (2011) 399-402.
range from 1 MHz to 0.1 Hz. CV was performed betwee
1 and 3 V vs. LiLi° at a scan rate of 0.1 mV*sAll Acknowledgements
electrochemical measurements were conducted28°C. This research was financially supported by Positec,

Natural Sciences and Engineering Research Couicil o
Results and Discussion Canada (NSERC), Canadian Foundation for Innovation

Using the cathode, which have material loading (CFl) and the Canada Research Chairs (CRC).
three times that of the reported [1,3], the elattemical

1000 F¥

500 |- ]

Specific capacity / mAh B

0.2C, cutoff volatges: 1-3 V

04— I . I . I . I .
10 20 30 40 50

Corresponding authop4chen@uwaterloo.ca




