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Elucidation of Effect of Oxygen Functionalities inside Carbon Micropores on
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Lithium-sulfur batteries (LSB) with oxidized microporous carbon as sulfur host show improved discharge
capacity. This phenomenon is expected because the charge-discharge process transforms the oxygen
functional groups formed on the microporous carbon surface by the oxidation treatment into oxides with high
Li* diffusivity. To confirm this hypothesis, we performed O K-edge XANES measurements on
charge-discharged LSB's cathode and attempted to identify the oxide. The results indicated that the oxygen
functional groups on the microporous carbon surface would change to Li.COj3 by charge-discharging.
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+ MC-S cathode 50th Dis. 1.5V
+ MC-S cathode 50th Cha. 2.5V
+ Ox MC-S cathode 10th Dis. 1.5V
+ Ox MC-S cathode 10th Cha. 2.5V
+ Ox MC-S cathode 50th Dis. 1.5V
+ Ox MC-S cathode 50th Cha. 2.5V
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Fig.1 O K-edge TEY XANES of (a) MC and MC-S powders, (b) Ox MC and Ox MC-S powders, (c)
MC-S cathodes, and (d) Ox MC-S cathodes.
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TEY THOHNT- AT bV ERERIZ, MC powder 35 500 Ox MC powder Tl BV S Uik
D7 Lxyy (530.1eV) BRI, BEDHIFNZTOE =7 MEIIRE N1, ZOZ Lk, B
{EALPRIZ K> T MC powder fFLNERIC HIEFREREEADAER L TWDH Z LRI N, £/, OX
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7 SA72, MC-S cathode Tid, MifgfEICIFE SN D E—7 (536.7 eV) g sz, 2D Z
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LIk XY, Ox MC-S powder FoOFEmRMEFEERERIT, FTIEIZL > T LiCOs 1T 5 Z & AR
e S 47,

L2273 6 Li2CO3 (533.3eV) O L=y VIFFEMO T L v Y (532.1eV) &N LR
RN, ALAEMOREIIEEREICED ILERH S, —FH T, BREZOKEMIZBNTHIL
REXVIEBROE—7BENBD L2 & BIOBLABOF T ALY MVIIRIZZE DR
ni=zZ &5, Ox MC-S cathode Tix, MC-S cathode & IZHE72DEALMINGFIET D Z L IVRIE
S,

4 . 4
536.7 eV 536.7 eV
3.5 a —— MC powder_PFY 3.5 b Ox MC powder_PFY
w 3 =-me= MC-S powder_PFY w 3 === Ox MC-S powder_PFY
= = 531.6eV
25 Z25 be
o o
E 2 - E 2
215 i/ 215 \
5 H/ANRSNN 5 /
z 1 530.1 eV / e ' Z 1 soievp / —
0.5 ) 0.5 f\’
0 0 -
520 525 530 535 540 545 550 555 560 520 525 530 535 540 545 550 555 560
Energy / eV Energy / eV
2.5 2.5
C 536.7 eV d
2 538.3 eV 2 536.7 eV
w i w 5383 eV
~ ~
>:<L 1.5 544.9 eV >:<L 1.5 5321 eV 5449 eV
- x /
[ Q I
N N 530.1 eV i
o 1 532.1eV 7 | o 1 : |
E - ———— £ i —
S iy b MC-S powder_PFY S J— Ox MC-S powder_PFY
=2 530.1eV MC-S cathode 10th Dis. 1.5V_PFY = Ox MC-S cathode 10th Dis.1.5V_PFY
0.5 Y 0.5 10th Cha 2.
£N] TGS catmode som oh. 280 pFY O MC-S cathode 501 Cha 2.5V, PPV
0 il 0 L
520 525 530 535 540 545 550 555 560 520 525 530 535 540 545 550 555 560
Energy / eV Energy / eV

Fig.2 O K-edge PFY XANES of (a) MC and MC-S powders, (b) Ox MC and Ox MC-S powders, (c) MC-S
cathodes, and (d) Ox MC-S cathodes.
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Fig. 3 O K-edge PFY XANES of standard samples.
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