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Electronic and local structure analysis of sulfur electrode supported on
porous carbon by soft X-ray absorption spectroscopy
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The sulfur electrode supported on microporous carbon exhibits higher cycability than non-supported sulfur
electrode because the microporous carbon suppresses sulfur dissolution during charge/discharge processes.
However, the suppression mechanism has not been clearly understood, and the material design principle has
not been determined. In this study, the electronic and local structure of the sulfur electrode supported on
microporous carbon in the initial discharge process was examined by soft X-ray absorption spectroscopy for
S K-edge. The measurements proved that the S-S bond in the sulfur broke and the structure changed from Sg
to Li2S during discharge process.

Keywords: Lithium sulfur battery, soft X-ray absorption spectroscopy

TRLHEEN

UF U LA A BT AN 3y - EHEFEOR—Z T IVT N, A2 A2 T, BRIEHAB I OERE
FAOREBT NA A~OFBIERPHEAL TV D, ITEF IR Y = TESSF O NHEETH O |
BRE O ZHE -5 b DIZT 5L W ER Pl THEO b T\ 5, BARIRELE L
T, B F U LA F U EMOGEEAPE LMETHY . TOFTHLREZH|IEL TV 5 M
BtOEFHNRMLETH D, LLERL, VFULAL F U BEMOEAILN B2 L 725 8ETH, 3d
EBECRBREZ AW N TR TH Y . ERME OB %L —F LM L L TWRno BBk
T D, WA OEmAEE L CTEWERA R (1672 mAh/g) 2 A+ A REIEMmAER S TW5,
Lo L, BB IEMRIC X LR ASSRFIZAE U 2 Li2Sn(n = 8-4) N EMRIRICIR T D720, A 7 VEE
NZLWEWIRENDH D, ZOREZMRT DL nmEL TOMILE H T 5L ALERBICHE %
HET A HEREDTHDESNTWVWA[L], FTx ORI L—FICBNTHI 7 af 2nmELFD
ML) ICEATEIEERZMRSE O E LTHWD Z & T, BNV A 7 V2 T2 2 L
TWb, X7 o LN TIEAEIZLI2Sy (n=4-2) OIRETHE L, IWHEIGZBE 53 % Li2Sn (n=8-4)
DK EZBGET H Z LN TE D7D, A ZNVRERR ET 5B 25 THDE08, 5 LWL
L B T2 5 Tviely, AR CIIYIE R ERRICBIT 5 I 7 a ZUERFENOLILSOE
T - JRETHEE 2 ORI 3 YEIEIZ L 0 BT L, BEARULERR M & OMBEEZ LN T 52 22 H
B ET 5, oI AIEZALUEIRE OGO KE{L & UMD g EfoES b E R o m B
WZORNDZ ERMFENS,




£R=C 3

EB

R/ BR—T AR EREEZOLILWN TIRA®R. 7T =— U U 7B %179 Z & CHiEMAR D
— R B LT, TO%, BERF I —R TEF LT T w7 Alg/ig & —7%90:5: 5wit%
TRAEL, ATV =% —AR o X— =285 LTIV aiR—T A —7R HEL B &
FR L7, ZOEMA EMR, LIPF/ECEMCZ EME. LixAMIZAW Ml v 2L, &
BRI ERE 2T o2, BEIREEZHE L=V TV EERL, Juo—T7 Ry 7 2z T %
iR L, BRAEEE LT, Wl LT EE N T ATy — Ry BA~FH AL, TMEERKFSRE
2 —BL-101Z#f% L7z, XAFSHIEXGe(111) 53 it bt 2 HVy . S K-edge D = R /L —FEIIZ DU Tt
HIEZ TIT 72,

R, BIY, E£.:

Y R — T AT — R AEF BRI B I BV TR 15V TH— OB FHE S A S,
2000 mAhlg Z 8 X DR E A R Lz, BAREHE A H— NS o7 2 eI 7 e R —F A —AR
FFI P IR Tl Se 72 B LizS ~DEMEEF SIS EIT L TV LD EEE 2 b b[2].

A EIIE L= XAFS 725 iijﬁz SN E D | OB T HERRE LSBT LN LN ER
-7, Figure 1 IZ&HCEIREIZR1T D TD S K-edge XANES A7 kL &E/RT, ZD AT hLES
D 1s #ED 5 3p $}LLA0>J%5F§7 xS LTWS, FREERT (pristine) Tl 24725 eV fHLlc B — 27 3
Bz, ZTOE—Z7XSHEKOLDEEZLND[3], HERICHETIZ DI T, 24725 eV
WD B — 7 BREE N L. 2476 eV (HED B — Z BREENRBE I L=, = D 2476 eV FFiE D v°— 7ﬂuﬁ
HEDOHLDOLEEZLND[8], ZOMEIZI 7 B R —TF AN —RAHF SN I-MENS BRI L
ERIETHZETLLS ~EEBLLTWDHZEERTHEOTH D,

MESIER 7 B R—F A —RUACHRE SN EMEORFEEIC b RE 2B (bEx b5 LT
7=, Figure2 |Z SK-edge @ EXAFS {REh% 7 — U =44 L - B3 E 5 2R3, #IEbIREETO
BT E— 2713 S-S FEAICRE LTS B2 N5, il v — 7 T BRI X 0
LTWAZENDND, ZHUTHERICHEE A LitE BUS L. .S-SHaNUIn--vir it sn s,

.3
S —— pristine
3.0 o 300 mAh/g
o —— 600 mAh/g
8 —— 1200 mAh/g
> 25 g | —— full discharge
S 20¢r [
S o
= (0]
K] N
o L [
15 g
§
1.0+
0 400 800 1200 1600 2000 2465 2470 2475 2480
Capacity / mAh g* Energy / eV
Fig. 1. Initial discharge curve of the Fig. 2. S K-edge XANES spectra of the
sulfur  electrode  supported by sulfur  electrode  supported by
micro-porous carbon. micro-porous carbon in initial discharge

process.
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Fig. 3. S K-edge Fourier transformed EXAFS

spectra of the sulfur electrode supported by
micro-porous carbon in initial discharge process.
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