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Analysis of the effect of oxidized microporous carbon on lithium-sulfur
battery performance by X-ray absorption fine structure
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Oxidized microporous carbon-sulfur composite cathodes for lithium-sulfur batteries show high specific
discharge capacity [1]. To investigate the effect of oxidation for microporous carbon on electrochemical
performance of lithium-sulfur batteries, untreated or oxidized microporous carbon-sulfur composite cathodes
were investigated by S and O K-edge XANES. As a result, it was revealed that Li,S was effectively
generated on oxidized microporous carbon-sulfur composite cathodes at full charge. More importantly, the
oxidation of microporous carbon suppressed formation of sulfuric species and led to a difference of
decomposition products of electrolyte.
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Fig.1 Charge-discharge curves for AC-S cathode. Fig.2 Charge-discharge curves for oxidized AC-S cathode.

ERL L -2 Bk, &J8 Y F 7 L%d Ak, LITFSI/G4: HFE Z &Mk & L., it/ 25
L CEBRTEMEARREIT o2, RNEITELEBEL 1-3V, BERFEEL 167.2mAhg? 2 LT 1
YA T NDIIToT=,

Fig.1, 2 1277 © - ® O&EMIZ % EMAEXAFSTHIE L7z, e, © BLD @ 1%

R T %@ﬁﬂabﬂ\m\f/ﬁibtii@ﬁﬁ O BLD @ ITEEHERFOEMR O BIOY @
FREFOEMRTH DL, £72. 0. @ BLD @.Q OEMIII 0 —T Ry 7 ANTEALEZMEL,
BB ZEY H LT DMC CHFAIToTRBIC N T VA7 77—y LICEH AL,

SEAEERFSRE 4 — BL-11, 13 (2T, O BXW' S @ K Wi XANES HIEZ{T->7=, Hl

ET— FIEBFINEER L OB EEIC T Thiv-,

MR, B, Z8

Fig. 3.4 IZXBAMICBITHETNENOEMD S K WILsE XANES I E OFER, Fig. 5.6 12 0K %
I XANES JIEDRERZ /7T, Fio, EHERE L LT NagSOs, LixO, LiCO; #HIE L7z %
Fig 7. 8 12”79, NaSO4 13 S N0 K WU XANES O 5 CHIE Lz, TNENDOITE N

KRBT IR, SRS EORI L R T,

F|g.3 IZBWT, AC-S IEMDFER: (Charge) Tl 2472eV OB — 7 & 2476eV O E— 7 73[dH
FEEE DO TR SN TW5b, —J. Fig. 4 I2BW T, oxidized AC-S IEMED Charge Tid. 2476 eV
DE—27 LI L T2472 eV OE—7 N XD BB STV D, 2472 eV OB — 7 [THKRTHE
2476 eV DO — 71X LioS ICHXT 5[2], Li-S O FEE TIiX Li.S 2 S ([CEE{L L5 S D3E
ZHDT, ZORRN OB AT 5 2 & TEIULFIS O AR [ B35 2 & 3R Sz,
CHUTER LA 2 i 2 & THEABRNEMT L L L BT IR TH D,

72 Fig. 3 LV, AC-S EMRCITEMIKIZ HH L TORUWER L7 E £ O&EM (pristine) (23




£R=C 3

UNT 2482 eV ICE— 27 DMEEFR S 7o, ZAUE Fig. 7 @ NaSOs OE—27 12— L TWH I &b,
AC-S EMCTIIMBAFEN AR L TWD Z RSz, —J7, Fig. 4 (23T oxidized AC-S 1EHT
% 2482 eV ICE—7 DR SN oTz, ZOZ EnD, 27 a LA ERF K L CEMLALHE % it
T L CHBEOARSZMEI SN DS Z LRI, /2, AC-S EMIZIWT, 2482 eV OE—
JIIFRMEEIT> THEFL TWNDZ NG, MEEHE & 72 o 7o i I X FAEIC G L 22 W ATREME DS
b5, 2D, oxidized AC-S TEMEE il LT AC-S EMIIERENZ L RDEBEZLNDLN,

WREAFE DIFIED IR IEM O BRALFMEREICR L TED L 9 2B A KT T 0OV TE, 4% O
BT 5,

S BT, Fig. 5 IZHBWT, AC-S [EMOKERs (Discharge) TiL 532 eV (2B — 7 23 S 7,
—J7. Fig. 6 (Z&\ T, oxidized AC-S 1EH® Discharge Tix, 532eV O E— 7 |Z/%x T 533eV I
HEe— s B &Nz, Fig.8 LV, 532eV Ot — 2% Li,O, 533eV O — 2% Li,COs (T HIK
#5&%2%méo:®%%ﬁ5 PR AVER O A BELZ X 0 IEHCE CRERR & A 2 FEAGR L O BRI Rk
IR D T EDIRME S LTz, BMRAUSITEM A TE Z 5720 IR S SRR RO B
B2 D[RR B 2 N0, IOV TS BRI T 2 LERH 5,

2472 eV 2472 eV
'

2476 eV 2482 eV 2476 eV 2482 eV
' ' ' !

4? pristine é“ pristine
5 © I B W e (3)
8 2
g - Discharge s ey _ Discharge
- =
Q [
N N
= =
. £
= e
S S
Z. . Z,
2465 2470 2475 2480 2485 2490 2465 2470 2475 2480 2485 2490
Photon Energe / eV Photon Energe / eV
Fig. 3 Observed S K-edge XANES spectra of AC-S cathodes. Fig. 4 Observed S K-edge XANES spectra of oxidized AC-S cathodes.
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Fig. 5 Observed O K-edge XANES spectra of AC-S cathodes. Fig. 6 Observed O K-edge XANES spectra of oxidized AC-S cathodes.
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Fig. 7 Observed S K-edge XANES spectra of Na,SO;. Fig. 8 Observed O K-edge XANES spectra of reference samples.
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