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Summary

Application of the conventional lithium ion battery (LIB) for energy storage has been limited by its low
specific energy density due to the low cathode capacity. As a promising cathode for achieving next-generation
batteries with high energy density, sulfur is known to have a theoretical specific capacity as high as 1,672
mAh/g, as much as six times that of electrodes currently in use. However, there still remain many problems
to be solved such as the low electrical conductivity, dissolution of the reaction intermediates and the large
volume change in charge/discharge. In this proposal, sulfur/carbon composite electrodes developed for
lithium-sulfur batteries were reviewed to reveal a direction for electrode material development.
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o o#® R % 4 5E ST
CNT 1 S-MWCNT? SCiik[1] | MWCNT—&{t « BEZ2)EiE 100 ¥+ 7 L DY
(Na2S203/HCI) —fitsiiE 852 (1C), 716 (2C),
AT H 648 (3C) Wh kg™
CNT 2 S-CNT CHR[2] MWCNT— 4L 900~520mAh g (0.1C—~2C)

(H2SO4/HNO3)—Jigats — AR

i iR A

CNT 3 S-MWCNT SCHR[3] | MWCNT—iisi i Zi25s, 995mAh g at 0.05C
VACNT? L 4 %
CNT 4 S-PCNT? ifik[4] |CNT—Z24 TRk (550°C)— |Hiit 50%—1,077~847mAhg""
WREVRIR(= 4 7 —/N EK) | HidE 60%—1,088~745mAh g
ACarn fii# 70%—912~655mAh g-'
(0.4C~5C)

1) S-MWCNT, Sulfur-multi-wall CNT.
2) VACNT, Vertically aligned CNT.
%) S-PCNT, Sulfur-porous CNT.
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CNT 5 S-SACNT4 SCHik[5] | SACNT—Hiis&iAiR (AHIT | fiisk 50%
A =)L) |TIRAE 1,088mAh g'at1C
CNT6 SIN-CNT® fik[e] | N-CNT—hi iRk & iR | 1,267mAh g’ at 0.2C
% —EZTE 807mAh g’ at 0.2C
(100141 7 1)
CNT7 S/DPANSYMWCNT |MWCNT & S/PAN {2 % — |1,457TmAh g (2r 41 7 L),
SCHRT] BELZEE TNy F—~3—,% [1,250mAh g (260 V1 7 /L 4%),
— e at0.2C
Graphene 1 |GS7/S CH#k[8] 7T Tz 600mAh g’ at0.1C
Na2S203-5H20/HCI {2431 [402mAh g™ at 0.1C (100 ¥ 7
— B 72 VA%)
Graphene 2 |GO®-S SCH#k[9] b7 7= — 1,302mAh g™ (F151),
Na2S203-5H20/HCI 127578 |978mAh g (200 -1 7 /L 1%),
— R at0.1C
Graphene 3 |GO-S SCHk[10] b7 7= — 740mAh g,
Na2S203-5H20/HCI 12438 | 580mAh g (500 - 7 /L1%),
— Y B at0.9C
Graphene 4 |GO-S SCHA[11] (b7 7 = o —Hig) /7 |1,317TmAh g at 20941 7 )L
i1 &R D -z — | 889mAh gt at 200t -1 7 L
LA
Porous LRC/S PAN/PS9)~—/3——fR{k— | 1,215mAh g,
Caton 1| \USreethe Gt {950mAngT (2004 21
2] EFGOHEIZ IR
Porous Sulfur encapsulated | fifi 5 % SiO2/G/NPCF |27 | 558mAh g at 5C,
Carbon 2 gmfzggsgg:rg;fr'ggn v 427mAg g at 5C (500 1 7 /1
nanofiber %)
(SIG/INPCF) ik
[13]
Porous Nano Li2S on carbon | Li2S/ chitosan(CTS)##i%% |820mAh g at 0.1C,
Carbon 3 paper 3Ck[14] N— =l Ry 7+ 5, |430mAhgTat0.1C (100 %1 7
MEY(100°C). Rk A%)
(600°C). =il (820°C)iz &
- THESRL
Porous S/Carbonized PRI E N7 BC W 976mAh g,
Carbon 4 bacterial cellulose SICSIRIEICIEIET 5 = & [620mAh g (300 H 1 7 /L1%)
(CBC) JCHRI1S]  |ic &~ THEM

4 S-SACNT, Sulfur-superaligned CNT.

3) N-CNT, Nitrogen-doped CNT.

9 DPAN, Dehydrogenated polyacrylonitrile.
7 Gs, Graphene sheets.

® Go, Graphene oxide.

9 PS, Polystyrene.

10 EFG, Ethylenediamine-functionalized reduced graphene oxide.

I)NPCF, Graphitized nitrogen-doped mesoporous carbon nanofiber.
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