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1.1 RIERGHIE

A FLBRII R TTIE R 10 g KREW 5 20 ¢ 4L
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B A P 2H 2 2 70 s A

BT b SO TR A I R A TR A Rl e L ) S 70 e ] A B S B AR A SRR AR <o AL AT A — 4 r b O S s T 1
Fig. 1 Scheme diagrams of prelithiation process of Si/C anode(a) and configuration of prelithiated Si-S full cell(b), process of

lithium deposition on carbon paper(c) and configuration of Li-S full cell(d)
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B2 AFLBA/ A FLERK TEM 5
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SR ISR ] £ (1 A FLIAE 9 IE AR AR B IS,
Bl 2 Flos A fUAn R/ A fLBk Y TEM AR, il 2
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Fig.2 TEM images of mesoporous carbon(MPC) (a) and S/MPC composite(b)

B3 #/AFLIRA SEM 81 C. S TR AT

Fig. 3 SEM image(a) and element mapping images of S(b) and C(c) of S/MPC composite
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Fig.4 Cycle performances(a) and discharge-charge voltage profiles(b) of Li-S half cell using thick Li foil as reference electrode
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Fig. 5 SEM image of Si/C particles
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Fig. 6 Raman analysis of Si/C particles
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Fig. 7 XRD patterns of pristine Si/C anode and prelithiated

Si/C anode
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Fig. 8 Discharge-charge voltage profiles of Li-Si half cell
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Fig. 9 Discharge-charge voltage profile and cycle performances of prelithiated Si-S full cell((a), (b)) and Li-S full cell((c), (d))
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il 2% A BN 2.50 mA-h IEL G, 56 1.28 mg
(T IE AR 2H 3 BT A L, B SRS T R R
IFEHIEL) 20%. & 9(c) .7 FLIILAE 1 Bl L - &
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B 4 R PE RO U R 985 mA-h/g, 45T 100
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JEFRPT R, FLEERH N 10(d)* Y. ST AL RE-
TR A Hh T &, TR SRR T A AR R AR AR
SEI i, At CATE A st /B ERHT sk O B A ST 2 AL,
HAGH AT J5 IS5 R 3 9 B 10(d). R 1 FIH T K4
55K R B A A 1S B BE BT - 1R S I RE TR
FLVL I Re AT R BE R TR HL L) R I R, 3XAT
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(@)
40
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o 30r 0 ——Si-S full cell
3
" 20t
10F Before cycling

80 100

REAL H T LR 20 PR S LA fr b3 T AR 1 ek B Wl R
BEAREER, AIMZER T 2 B A KT R
FEERR A ER T S B2 AOAR A HE PR I RURE 5 3 F Bk )
MM R A T 2R, TR EE A T
PRI B, R AP R SN B G B S5 A 5
Wi & AT LA (¥, AL E, PR Ja B PR A R i 4 F
M R KT HE-B = it . (HTEIA G r it B AR BH TR
&, PIRPEIB IR, TR AR Sk SIN
LTI ZR AN AT HLTL I R A1 R 7 RARKFZ M o

T ORISR LA 15 2 B L TR

Table 1 Fitted resistances data from equivalent circuit

Type Stage Ry/Q RJ/Q R /Q
Before cycle 1.21 - 4791

Li-S half cell
After cycles 5.38 7.84 28.04
Before cycle 6.79 4.25 2491

Si-S full cell
After cycles 8.11 10.07 31.23

Vg TOURE A ek — i 4 P LA 9 A T S (9 SR T R 3
HEATHRE, SR 11~12 Fros. G EARIEA T (LK
11(a))FIJEFE 100 FElJE (B 11(b) R Fr A B
(RO B M, A D B RV HERAE R
i, VLA IEIR S S YRR A KA R B A ]
RS, ARSI e LB R . X T
Em AR 5, A 12(a) T DR B R HE H, Tl
R I K O RERR R, e 100 WRAE A 5 (L B
12(b)), eI P 2 1 A K A2 W 2 i T 2R O
AL X — 7 A3 28 T RERCURLAL R AR

50

(b) —=— Li-S half cell
—e— Si-S full cell
401
o 30F
N
' 20
10 After 50 cycles
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Z'Q
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@ g, R, Re W
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B 10 - S TR AL R 4 OGP B AN IE P I P 27 FEL T P R 45 R0 r B 15
Fig. 10 Impedance plots((a), (b)) and equivalent circuits of Li-S half cell and prelithiated Si-S full cell before((a), (c)) and after((b),

(d)) cycles
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B 1 ki Rl T R AR A T AE A 5 B 2R i T3
Fig. 11 SEM analysis of S/MPC cathode before(a) cycle and after(b) cycles

o Si C

0 2 4 6 8 10 0 2 4 6 8 10
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B 12 PERARERR AR IR R RE R 5 2 A S R i 1
Fig. 12 Surface morphologies((a), (b)) and EDS spectra((a’), (b")) of prelithiated Si/C anode before((a), (a’)) and after((b), (b"))
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= EE (AR R E) AN 0. 50%F1 100%, 13 GBI AL 25 AN R 3o R B 4 FRL L (K R 3

FEAT RIBEIA LRI LI 13). A 13 W LLE e
H, Yt s 0 i, My B L FE =N Fig. 13 Cycle performances of prelithiated Si-S full cell
936 mA-h/g, TH¥ 100 [ J5 L AE =N 439 mA-h/g. & under different excess value in anode
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Configuration and electrochemical properties of
prelithiated Si-S full cell

HONG Shu', YAN Xiao-lin%, HONG Bo?, MIN Xiu-juan', WANG Min-bo', LAI Yan-qing®

(1. Fujian Dynabat New Energy Science and Technology Co., Ltd., Zhangzhou 363000, China;
2. School of Metallurgy and Environment, Central South University, Changsha 410083, China)

Abstract: The mesoporous carbon was prepared by template method and served as the substrate for sulfur to obtain the
sulfur/mesoporous carbon (S/MPC) composites. The silicon/carbon (Si/C) anode was lithiated through electrochemical
method, and matched with S/MPC cathode to configure advanced prelithiated Si-S full cell. The results show that while
the capacity of anode is controlled about 20% excess to the theoretical capacity of S/MPC cathode, the full cell delivers
an initial specific capacity of 1069 mA-h/g and energy density of 590 Wh/kg. After 100 cycles, the full cell still keeps
capacity of 603 mA-h/g and capacity retention of 56.4%. The electrochemical impedance test indicates that the employ of
prelithiated Si/C anode has little influence on battery. And the structure of S/MPC cathode and Si/C anode still keeps
reliable after cycling. Moreover, the electrochemical performance of prelithiated Si-S full cells using different prelithiated
capacity of Si/C anodes was also studied. The optimal electrochemical performance is obtained while the anode is about
50% excess to the sulfur cathode, delivering 650 mA-h/g after 100 cycles.

Key words: lithiated anode; full cell; electrochemical performance ; Si/C anode; lithium-sulfur battery
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