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L ocal and electronic structure analysis of sulfur-carbon composites
by X-ray absorption fine structure

Wi (B2 e, /INE e, K WDha, RE fa hYH R, KH @B
Nobuhiko Takeichi?, Toshikatsu K ojima?, Hisanori Ando?, Hiroshi Senoh?, Koji Nakanishi®, Toshiaki Ohta?

ApE AT B WFIE AT LA AT SRR, P AR R SR & v 2 —
3Research Institute of Electrochemical Energy, National Institute of Advanced Industrial Science and
Technology, °The SR Center, Ritsumeikan University

e-mail: n.takeichi@aist.go.jp

Fex i, FARMERIEmME & LT, BAR THEAE WY A 7 VEENE2H T 5 2 M7
—RF T RY y MEHSPEG) & BHFE L7z, SPEG L. Wit R =F Lo b a— L &g - Bl
B2 LICRVER LT, SEPG IZZDAMEMHFIZEY . RMERENKRES B> TBY, 2
OEMEE & RFTIEE & OFBARRE TR D 720, ERBRAS TH HHES)D K WL XAFS
WEZEITV, ZORPIEERIT 21T o7, ZOREFR. AREHEICL Y SHETFORPmMEEIIRE<E
b5 N Dol BRELZET SPEG D Sit. BRIk 7D S22 AT 5D TIiEAi< . SC
MICRAREEEZAT DI ENbhoTz, ZORAREIZEI > T, A 7 VEEREN TER R
BHRHEN BB LT E BRI D,

We developed a new sulfur cathode material, sulfurized polyethylene glycol (here after
denoted as SPEG) produced by heat-treatment of the mixture of polyethylene glycol and sulfur,
and found to show a high discharge capacity and excellent charge-discharge cycles in a coin cell.
In this study, we synthesized SPEG at various conditions and investigated local structure and
chemical state of S in SPEG to discuss electrochemical properties of SPEG. From the results of
S K-edge XANES measurement, we speculate that free S, such as Ss molecule, is absent in the
composite and that new chemical states are formed between S and C in the composites. The
electrochemical properties, good capacity and relatively good cyclability as Li-ion battery
cathode, are influenced by those chemical states.

Keywords. Sulfur, SK-XANES, Li-ion battery

HREHMEED

EMYEME L L TCOMBEITEWAREZFFD, 22l CEPEEE ) DBREEA i ORI AR o TE i
MEFE LTBEMTOR TS, LinL, ZHETEL OME TITMET R EMIT LiaSx D BRI~
DOEHE, BbETY v MUK DT A I AP E D ENMBENTWND, ZOREDOEN %
MZ D7D, ZHETHEIIFEY O —R U MELE D3R Yy MERS, PAN 72 EO &5 18k
EDISIZ X VoM & T 721l

ZOX IR OF, Bexld, iR = F L) a— L a R EER - BULE A LT,
B lCEmBARRME-IRFa R Y y B (SPEG) AR L7Z[2l, LoaLAans, Aamlskto
EWCEY, ZOMBORBEBREENRKELS BT DI ENbN> TE, 25X SPEG F O
HEOIFEREN BRI EE LT L TN D /R TX 5, £ 2T, SPEG H D S OJEI D JHFT
RS & EMARE & OBIRIEEZ B S0 572012, SO K WIS XAFSHIEIC L 0 | SR i
v o7,




EBR
BisH-RFE 2 Ay MMEHI RO FIETEK LT,

(1) Ai#E(3250) L ARV =F L 7L a2—)1(230.29) & 1R G

(2) 221 C561 KT 5 FERE T,

(3) WAL, FekE TR

(4) Wi L7=ikBl 2, B, #EHPT573~ 1073 K, 2FFMEVLEE A i d-,

B, BEEME., WiEMEREN G TN A0, Tu—T R AR TR T UAT 7 —_y IR

ﬂ’ﬁ:i‘iiﬁbho

AR R SRE ¥ — BL-13IZB VT, AR Yy ¥ MEE, 38 K OMEHERCE O SO KIS
XANESHITE % 36 Z 72 o 7o, /70 e il Si(111) 2 v JIE T — RIFEUEFERIC £ 5 2% I E(TEY)
T T,

AR, BEO, BE: Fg 1, 212, HxRREMH T THK LT SPEG I L OMEHERELD SK I
XANES HI & OfE %~ 7, %@fr%LME{E T 5702, AR ORIE CTIHEREREE LT, M, L-
TVAFU ART UEREIRIRLUT,

Fig.1 (2% L7= SK WINEHIZ I T, 2469 (Peak A), 2472 (Peak B)., 35 L1}, 2473 (Peak C) eV |24
B2 — 27 ZHTDWINART MVDG BTz, Bare 2108 CEULIR & fi L 72 3UBHZ 3\ T Peak
A B LU Peak C DL, FAEELL TRV, — T, 2472eV ICHBL L 7= Peak B OFRE 1L, &
ECEMEAZE L2 Ry y MEHE Y, 20— 7 SE L9 280 &2 572,

Fig.2 |2, SPEG L #E#EREID S K Wi CBIE ST AT MV E T 5, 32O —7 %
A5 SPEG DRI AT VX, B T(Se) 0> B 72 D sE D A7 M/%/x/v74 55 (S-S
FERNVE T TICFFDOVATF U DAY NVEIIRESERDZ ERb0rd, — T, o FHNICFEH
/Vﬂf:%@C:S)%ﬁO/I/N? VEENBLELNT 3 ODEMI Y — 7 BT AH AR MR, 3
Ry MBI 227 L EIRIERI U AT ML THo T2,

VL EDFERD S, Fox AR L7Z SPEG IZHBW T, SPEG 1 TOREITER RS F(Se) & L CILIELE

Normalized absorption

T T I T T I T I 1
<~ Peak C
Peak E
i % : 1 S
Peak i i _,a
i =
/! Q
: 1 w
i 0
i @©
H o
(0]
: M
i ©
£
i @)
| pza
i | 573K
1 - L 1 1 1 I 1
2460 2470 2480 2490 2460 2470 2480 2490
Energy, E/eV Energy, E/eV
Fig. 1. Observed S K-edge XANES spectra Fig. 2. Observed S K-edge XANES

of SPEG. spectra of SPEG and references.
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