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Wi (THE)!' 121 7, — i — W BF(DME)!? | pdH s —
H BE(TEGDME)" A1 1, 3- 4% %3 (DOL) M4 #8 B A
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fi# W 1 mol/L LiN(CF;S0,),(f##& LiTFSI)/DOL+DME
(1:1, (R FEATVCECAIFSY, S5, BE i
WIS A TR B TS M B, T B R T IS L A
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WiRREAFEAC, B RE I, & HRre g
b 107 FF 45 22 B4 FRL AR AAR 2R B0 B v R A LBV
BT 13- Z A A (DOL) 7 ) 5 H s R
(DGM) ., 4B —F ZE(XYL) AU H i — H it (DME) 4 i
FIRA R PERE, BT, R AR 1Y 45 H 7 RE
VA 790 2L S ) AV 86 P VR 5 ) i e BT 1) AR Ak
WUV S PE AT v, AR TR PR R ARAE 2.1 V
R ST P4 RS i v, - 45 FL 7 FRCHR, e S . AR AR R F
ff# i LiTf/DOL+DME  H ELA7 45 b () 2 i 4 Ak 1
AR T L PR S TR, ARG B I R ey £ BH
Pr, I T B4 0455 G AP RE. AR
211232052 4] 1 mol/L LiTFSI/DOL+DME(1: 1, {&FHLL)
Sy HL i, b L 71.9% S-PTh #% 72458 52 A M kH-R
TEM, B AR L, FEHLATE 100 mA/g T E
YRR 2 1119.56 mAh/g, fEER 80 J& J5 475 ml ik 5]
830.2 mAh/g, RIH T RAFAITEIRIERE.

T B A R AR AL, FOE TR
X HLf# S5 Fh DOL A1 DME (Y C b 500k dEAT 1 i3 —
HHPRERAMSE . Kim 28 APG50H % B =JniR A Fh
DME. DGM #il DOL M fEARF L ]y 4:4:2, HEA
W 755 DOL A 56, P-4k i i R 52
DME &0, Wang % A% DOL/DME 3
LiClO, H i A R A AT TR 5T, 45 R R IE
= DOL A A W] LA 3% i s A PE R, X 48 ik
FIE ], DME XF 2 Bt {0 1 EL A 30 10 A i
T8 I AT DA RRAIG B R BT, ) AR A R
FIHEAT, HNA B m 2 T 2 a8 1 i B R
i T P AR VR B A T, (S R v N LR, B
AL A A PR PE REAE 22, PR DL AIF 5 16 DA B A %) L A
WA L DME: DOL=2: 1({&F1 ).
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A Ay B VR R Yt F S O A AR R — A R R
() GETAIER, 5T, DA s s
IR SR, (2) HAA BRI R, 5
eI R T AR R T SET BEYEREM ME, (3) AR
U ISR R, SRR IR IR R AN (4) &)
Tl g Fnatifl, s CEE. B arLa B b A AL E iR
rh A4 3 B LiPF,, LiAsFs, LiClO4, LiAICL,
LiBF,, LiCF;SO; Fll LIN(CF;S0,),. 1EHLffH, #Eh
HL A o B T [B) (Y 4F & /E ] #% LiCF3SO3>LiBFg>
LiCl0,>LiPF¢>LiN(CF;S0,),>LiAsFq A NIF 6. 2
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PEARCR RAFIERE Y. B LiClo, P il T Cl0:1Y
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+DME(1:1, RFE) 3 P iR il 9 %G B o3 ok 4.98,
6.41, 4.10 (mPa/s), HLFR/35I10 9.52, 12.80, 2.65
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LiTFSI Bt il A DOL+DME Hi it i 5 30 T S A i e
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VSN 5% F 28 S AT A F b o R PR L 2 B NS I 17
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T8 b i U0 B A Y AR (BEF), 45 S R BB
LiNO; A A3 K, EEF W ARKHRE. 4% 0.4
mol/L [ LiNOs J5, EEF 1Ji5%] 90%LA L. N FH#Es N
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FARTHH] 95%L L.

(RS R AR A i S AL PR S B r M AR & 2 R,

- 120
1600 || —e—8&—e— Discharge capacity 04 mmol/L LiOs
—A—&—4&— Charge capacity modified electrolyte
1400 erestssesttessete < 100

4 ’\3
= 1200 | , g
[2) . Basic electrolyte 480 5
2 c
£ 1000 RRaNZ LTSRN SRPRLY é
S {60
2 800 [[ta, s ©
z ;‘“‘}nlﬂn t1g 10,4 mmol/L LINO3 modified electrolyte 2
g | o™ 117
§ 600 ‘A‘\:‘*\mw' llllllllllllllllllll..v.....j 40 %

Aa -
© 400 "*\. ‘*\:‘\.’Qi“ nf " ‘"*‘E'u.ﬂ.miﬂ?iﬁ Sang ©

sl MM“‘, oraans Fosar] 20
200 Rasie electrolyte \ bt
0 s L : s L ‘ L : L 0
0 5 10 15 20 25 30 35 40 45 50

Cycle number

B2 SRAIREBRSEE AN B G B4R B b bR B RO PR R
BN B 2k i 481

Reprinted with permission from [36]. Copyright 2011 Elsevier
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FEHLT T e AR 38 Do i T B EL A SR M 1R A A
T, i S TR ST S B0 | PGP BE SR LS T RS RH
PUBAR, T E— 25 48 0 e f -5 S AR R B A 2
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YRR, SR IATRAN P,Ss 5 ML MLAE 0.1 C By R
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MEAY, Nt Li,S MEm, ZMmT LS 1Y
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il AR .

3 T AL

BT WA T IR R PR L AR T YR
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PRF L ) HL A VR P O ke Eh Can 1] 3), & LIRS FH
B RE L R 2 AL 0y BN T PR T 4 R R AT
Y ER, 100 WKAE G B & =5 m 5 %] 600
mAh/g, [F]H FE A% /55 % 3500 F PR RE NI T A 1 24
PEREAL A 2] T AR

Yuan % AMVE T N-HJE-N-T DR BE = 4
FER I e (PP~ TFST) B FAK, %8 TR
M O %A 5.2~=0.15 V, FREFHEL 2.2x107°
S/em, N FH T ARG AL AR R SR R B, Z AL TE
WE TR s i AR N EE B OR T, LR £
B Ak 00 %) 5 e DA T PR R F AR 5 4 9 2 B Pk, o R
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Reprinted with permission from [42]. Copyright 2005 Elsevier
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AR AT 1055 mAh/g, 1P R BR B R RN
63%, Zat 10 AEF G B9 RABIRFFAE 45%.

Shin % AYIPL LIiTFSI MR L, DIE T ik
PYR ,LiSI+TEGDME A ¥ 7l 41 il = JCAA R 114 HL i S
LR R B T R IR AT fE, AR
SRATHRKNER, mHEE—EkE TEbr
GLVERE.

4 ROEWLRR

D R R/ 3 AT =IO =2 R A i o R
e TR AR B S L RO R I AN B A
DURR ™ A A0 BIBE o PR AR L A F FE B R 2 2 R
AV TR 322 R R A RN R A B — 2
AU E 7SR, MR RO O ES SR, t
T H A B ik 2a g A 2 bR RE, AR
fft BB M AF R Y Z R RN . AR EYH
fE B A FER SR E A BA RIS i,
K — Jay BR A A BELRS: 1 LA R A R vl v ) S B i

REY R E TR T 1973 4F, Fenton 4§
N PR ik 4 B R A A IR S S
1997 4E Chu" ¥Hs PEO-LiClO, 2441 F T2 67i
FELYHE, (LI FE b Y TR BB AE 90°C LA b A mT 33
H BT AR 2P 1B 2000 4 DA, Cairns BF5T/NEH 43
XA Rt R A 4 LA S PEO™T, PEGDMEY 1y
HREHEAT T REWIE, Z e KRE Wk TR IT
. AR YR AR BN ], SRA W LA AT oy R A
BAREGYHM . EERREWHEME . LR
FL i R 5 SR LA T U 2S.

4.1 ZBIERSYLIRTI(ASPE)

S [ 25 A W LA SR TN IR, R T A%
48 WA ) R, T A 80 By 1k 2 A R A A T
R AR LA, 2 AR AN A T T R A ) B
L AR, T EA, SAREREYH
fifk Jo A SR R B T A O A BT ROR B 22 B 7 DR

{HI R AW IR B SRR WAL, AL 107
Slem, 5 ZE M ERAVEIREE . PRI AN 2 DL 2 S
UqE>S

Ryu %5 NI & A W RHE A IER, 90% PEO-
10% LiTf(5 it 0 BOE R A HLf# BT, X Li/PEO/S H
Y FE R PEREIEAT T FSE. AL Li/PEO/S HLihE
A T LR Y 2 AN R, I HLBE A R
FLZS 1 (1068 mAh/g). (HZA S, FE A IH
M T HIE WA R AL, 2ad B 53 15 B 4R Y IE W
R AR 70%S-20%C-10%PEO.

Hassoun 2§ A\ "'l NCPE(PEOLICF;S05+10% ZrO+
MR LipS) A E S H AT, 53541 T Li/NCPE/S-C
(1:1, FiHE5P50M Li/NCPE/LL,S-C 4 [E A, 78
70 1 90°CF, FECRCRIEIE T 100%, &MY H
BRFILENE, ARuoblth T RN AL, 1t
Gh, BN ZrO, — 7 T4 B TSR, H—F
T AT RS LA/ PR R VR AL, AR T A Jm AR A 2218 T
S TR AT . T ER R LiyS A VS I T gk — 2
B 1k Fp ) 7= 4 Z2 R AL 2 A0 5 A% . Liang %5 APRAGR -+
Lok BR b IE M, L4 @& PEOLiI (CF3SO,),N-
10Wt%Si0, A HLff ik, 12 L b IR 22 T AT R0 B o) 6
ROV KA, AL TERE R A, 1EER 25 JRUE LA
T H57E 800 mAh/g Z2 4.

Zhou %5 AP Li,S 1 Co 1R A5 % Pk ot
PUE(PLD) IS Li,S Ml Co MR G IEM A RL, LI4
JRARAET. 7E Ny RRF, SRR 3 10 7 %
BRI LisPO4LiPON)IK HI7E Co-Li,S 1EM b, il A%
7 LiPON [if] 5 FoL fff S i S, AT A 1 Co-LisnS FA %
fife. PCAFEASMERAT R E I, OO A A
1257 mAh/g, 55 —YH 819 mAh/g, TE¥F 22 )G 4
AR IFAE 550 mAh/g, FELH B LAk A PR BE.

BAR FIRUULIE PEO JEBEEh [ 2485 I A W) i i o
FE— R BE I AT LARRAR 22 0 A0 4 0% 3 i Tl s, HLHEG
TG P G R] (1) 76 iR T BRI s o Ak
RN (2) IR H A T SR IK. A ST R,
1E PEO 1 ALLO;, SiO, 1 TiO, B % ki af LI 7E —
EFRE DRSBTS TR SR, BINERSH
fif ) FEE B ST, s PEO JoiE B4t miE i, M
M T A5 R0 e e 1 3 A7 7 [

Jeong & A\ Pl i BRI K 10wt% Y B B 5k
ALO; ¥ i # [ {4 f f# )it (PEO)LiBF, 1, 41245 %
Li/(PEO)LiBF,/S-C [ A% ith, H vkl i 25 & e ik
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1670 mAh/g, MY A F H 2 E2E 100%. Shin 55
N4 35 BRI (Ti,00,1, n=1, 2)ME R B # TR
N B [ AR B 5 (PEO) o LATE Y, BF5T & LA Ak Ak
K TR B S (PEO) o LTS [ A% o fife S5 14 25 7 L 3
TR T — B, RS TR TR TS
HLPERE, o T ARG B R ERE M. 90°CT,
Li/CPEs/50%S 1E 100 mAh/g 7 HL i % B N B IO,
243K 1400~1600 mAh/g.

4.2 BERRAYILRR(GSPE)

U0 e U TR 45 0 v T [ L PR AR R L A SRR
G YR (A TE B B 7 TR I AR AL
AN EC, DMC 4§), LI Rh 7 2l B il g 1) —
FEHLR R, BAYRIAR EEZ RS S RNER, H
T o T 2 W R AT O B H R, B R R
TR RA T, % T R T R R A
BREWARME S WA, L, AT
A5 R 0T ) A AL, ol O[] e R A YRS R I R
b I 28 - AR AR D) fiE. GSPE 243 MY 3AE
E TR0 R b~ A8 B AR T o, 40 L A G AR — e R A R
BT SHER N E R A B A S AR R
) X A5 BRI, b2 R A, S e A AL AR R
TR AWy AR 51 &0, SR 5 A i AR R 5 5
KR TEA, T IE B — Fh LA AL 2% 5 A0 VR 9 1)
LR LER IR, X FIE R S L) GSPE, MMi7E£L i
P I SO RS, N R O ) J2 PVDF 2R Al
PEO £ GSPE.

Hassoun %5 A4 Li,S Fl Super P BRESIR A5,
RGN 20 O AL BRAE S IE AR M B, SR Sn/C
(1: DIER AN, ¥+ 1 mol/L LiPFe FIiEFI £ i fk 21
) EC/DMC(1: 1I&F L) fLf# Jiii? A PEO/LITE A
YIERIE TR, RGN ZrO, P & WRIE i GSPE, Jf:
2025 R Sn-C/GSPE/Li2S-C Hiyth. Hih, ZrO, M % i
RS AT Bh T 4R Y ) AR 2R PR RE, R RS I
.

—J7TH, GSPE [ A]AE Ay 4y 20 57 I BELA: H fige A
P AR A R B R Mk, DT AT A R o e ] R A
LV P B A 55— T, GSPE & A £ 8
AR, AT LA Ak 24 10 £ A R RIS 22 B AL 2R 7E Fl
ff W B R S B R RTIS 3.5V,
FRETTE LR B C/20 R IR LA R AT EE 1200
mAh/g, E¥ 35 Jil 5 25 AT R 4775 800 mAh/g A5
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Sn/C anode gel electrolyte Li,S/C cathode

PEO Polymer backbone AAA ~ Solvated A™ anion '9>

EC: DMC solvent © Solvated Li* cation %

B 5 Sn/C/GSPE/Li,S/C [E 75 B R B E
Reprinted with permission from [55]. Copyright 2010 Wiley
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Rechargeable Li-S secondary batteries have received ever-increasing attention recently due to their high theoretical specific energy
density, wide material sources, low cost and being environmental friendly. Thus, the Li-S battery is becoming the most promising
candidate for energy storage devices. But the current research shows that the polysulfides formed as intermediates during the discharge
process can dissolve easily into the electrolyte, which will result in shuttle phenomenon. On the one hand, the high solubility of
polysulfides leads to the loss of active material; on the other hand, the shuttle mechanism results in reduced columbic efficiency and
poor cycle ability. So suppressing the polysulfides dissolution along with inhibiting the occurrence of shuttle phenomenon can
effectively improve the whole performance of lithium sulfur battery. In this paper, the electrolytes used effectively in Li-S batteries are
reviewed in detail including the organic liquid electrolytes, ionic liquids electrolytes, solid-state electrolytes, gel-like electrolytes,
microporous polymer electrolytes, composite-solid polymer electrolytes along with the glass-ceramic electrolytes. Furthermore, the
possible development prospects are also discussed.
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