16 1 Vol.16 No. 1
2010 2 ELECTROCHEMISTRY Feb. 2010
110063471 (2010)01-6035-04
( 300071)
59% - . X
50 483.6 mAh/g.
0484 A
/ N AY
1675 mAh/g 2600 Wh/kg 1 mol - L'
LiN(CF;S0,),(DOL: DME =1: 1 by Vol. )
2 50%  N- N- -TFSI
25
1
1.1 -
58 0.1¢g ( EC600JD)
8 _ 0.5¢ ( )
10 _ 9 1144 . 149
C 6 h 300 C 2.5 h.
_ . ( )
379 o 59% . X
65.1 m*/g ( XRD X-—ay Diffraction D /max—
2500). (SEM S-3500N)
(1400 m’/g) 1.2
1/3 - (PT-
FE) 90: 10
30 min 0.5 em’
59% - 50 C 24 h.
120094027 120094206 * Tel: (8622)23500876 E-mail :xpgao@ nankai. edu. cn
973 (2009CB220100) 863 (2007AA037225)



2010

«36 .
50% N- N- -TFSI (
) 1 mol- L™ LiN(CF,S0,),(DOL: DME
“1: 1) ( )
LAND CT=2001A ( )
50 mA/g 1.0~2.8V
Zahner IM6ex
100 kHz ~ 100 mHz 5 mV.
2
1 A)
20.0kY =10k
XRD . 25°
2 SEM
Fig.2 SEM image of the super conductive carbon black
- ) 1 mol - L™" LiN(CF,S0,),
(DOL: DME =1: 1) 2.3
2 v
SEM (
2
1400 m” /¢ ) 2.3V
2.8V
a sulfur 2.8V 1224. 8
b super conductive carbon black
¢ sulfur-super conductive carbon black mAh/g 2.3 V.
composite
2 .
£ 4 59% -
£
.k “ i 3.5
W b —LiTFSI+PP13
-——-LiTFSI
M v
10 20 30 40 50 60 70 80 3
26/(¢) 3
1 (a). O g
(¢) XRD
Fig.1 XRD patterns of the sulfur (a) super conductive
carbon black (b) and sulfursuper conductive . . . . .
black composite () 0 500 1000 1500 2000 2500
K compostte Le Specific capacity/mAh.g?
. 3 - 1 mol + L™" LiN
3 - 1 mol - L (CF,S0,),(DOL: DME)(1: 1)
LiN(CF;S0,),(DOL: DME =1: 1) 50% N- N- (PP13) -TFSI
50% N- N- TFSI
Fig. 3 Initial discharge-charge curves of the sulfur-super
’ conductive carbon black composite in 1 mol « L™
2.1V 1.6V LiN(CF,S0,), (DOL: DME) (1: 1) electrolyte
2.3V and electrolyte mixed with ionic liquid



50% N- N- -TFSI 80
m LiTFSI 4 L
. 2 LiTFSI+PP13
1224. 8 mAh/ 60
g 10 540 mAh/g a Rs Ret Wi
~ n
50 483.6 mAh/ N 40 QL T
g. 1 . 5 mAh / . C n
20
!. .E.DE gmlm-u-' Eu I.
o
0 = 1 1 1 1 I 1 1
0 20 40 60 80 100
[ Z’/Q
1200 m charge
u o discharge 5 -
1}01000 F
=] [ ]
E 00 | Fig. 5 Impedance spectra of the sulfur-super conductive
| |
= j;.. carbon black composite in electrolyte before dis—
2 600 ey e charge
& B e ey == e
2 400}
3 1224.8 mAh/g 50
& 200
483.6 mAh/g.
0 1 1 1 1
0 10 20 30 40 50
Cycle number
4 - 50%

Fig. 4  Cycle performance of the sulfur-super conductive

(References) :

1 Jin B Kim J U Gu H B. Electrochemical properties of
lithium-sulfur batteries J .J Power Sources 2003 117:
148452.

2 Peled E Gorenshtein A Segal M et al. Rechargeable
lithium-sulfur battery J . J Power Sources 1989 26:
269-271.

3 Rauh R D Abraham K M Pearson G F et al. A Lithi-

carbon black composite in electrolyte mixed with

ionic liquid

um/dissolved sulfur battery with an organic electrolyte
J .J Electrochem Soc 1979 126:523-527.

(R). (R.) ~Warburg 4  Yamin H Gorenshtein A Penciner J et al. Lithium sul-
) (CPE) ) fur battery - oxidation/reduction mechanisms of polysul-

(R) 46.6 Q fides in THF solutions J . J Electrochem Soc 1988

“ 135:10454048.
40.52 (0 Warburg 0.067 Q 0.035 Q. 5 Jung Y J Kim S. New approaches to improve cycle life
characteristics of lithium-sulfur cells J . Electrochem
Commun 2007 9:249-254.

6  Cheon SE Ko KS ChoJ H et al. Rechargeable lithium
sulfur battery 1. Structural change of sulfur cathode dur—

3 ing discharge and dharge J .J Electrochem Soc 2003

150: A796-A799.

7  Mikhaylik Y V Akridge J R. Polysulfide shuttle study in

50% the Li/S battery system J .J Electrochem Soc 2004

151:A1969-A1976.

59% -



e 38 ¢

2010

Yuan L X Feng J] K Ai X P et al. Improved discharge—

ability and reversibility of sulfur cathode in a novel ionic

composite as cathode for rechargeable lithium battery

based on gel electrolyte J . Electrochem Commun

2002 4: 499-502.

liquid electrolyte J . Electrochem Commun 2006 8: 12 Zheng W Liu Y W Hu X G et al. Novel nanosized ad—
610-614. sorbing sulfur composite cathode materials for the ad—
9  WangJ Chew SY Zhao Z W et al. Sulfur-mesoporous vanced secondary lithium batteries J . Electrochim
carbon composites in conjunction with a novel ionic lig— Acta 2006 51:13304335.
uid electrolyte for lithium rechargeable batteries J . 13 Lai C Gao X P Zhang B et al. Synthesis and electro—
Carbon 2008 46:229-235. chemical performance of sulfur/highly porous carbon
10 Wang J L Yang ] Xie J Y et al. A novel conductive composites J . J Phys Chem C 2009 113:4712-
polymer-sulfur composite cathode material for recharge— 4716.
able lithium batteries J . Adv Mater 2002 14:963- 14 Zhang B Lai C Zhou Z et al. Preparation and electro—
965. chemical properties of sulfur-acetylene black compos—
11 Wang J L Yang J Xie J Y et al. Sulfur-carbon nano— ites as cathode materials J . Electrochimica Acta

2009 54: 3708-3713.

Performance of Sulfur-Super Conductive Carbon Black Composite
in Electrolyte Mixed with Room Temperature Ionic Liquid

ZHANG Bo CHEN Si+ing GAO Xue-ping’
(Institute of New Energy Material Chemisiry Nankai University Tianjin 300071 China)

Abstract : The sulfur-super conductive carbon black composite was prepared as cathode material of lithium /sul-
fur battery. The composite was characterized by scanning electron microscopy (SEM) X-ray diffraction (XRD)

and electrochemical impedance spectroscopy (EIS). The sulfur composite shows a high discharge capacity and a
good cycle performance in electrolyte mixed with 50% of room temperature ionic liquid. In particular the dis—

charge capacity of the composite was stabilized at 483.6 mAh/g after 50 cycles.

Key words:lithium sulfur battery; super conductive carbon black; composite; ionic liquid



