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Table 1 Properties of several solvents

WAl 7 P Bl ER SRR
/107 Pa+s flg+em™y /C /C Ay

Propylene carbonate (PC) 4.4 2.54 1,206  —48 241 5.8
Ethylene carbonate (EC) 85.3 2.53 1. 3208 36 238 5. 8%
Mmethyl carbonate (DMC) 312 0.6 107 3 90 5.7
Diethyl carbonate (DEC) 2. 82 0.75 0. 974845 43 127 5.5
1.2-Dimethoxy ethane (DME) 5.5 0. 45 G, 86 —58 82,5 4. OF
1.2 -Diethoxy ethane (DEE) 501 0. 65 0, 8117 —74 121. 4 1.7

1.3 -Dioxolane {DOLY 6. 74 0.6 1. 0647 —97.2  75.6 4.3
2-Methyl-1, 3-dioxolane (2MeDOL) 4.39 0. 54 1. 06 -85 74 3.8
4-Methyl-1,3-dioxolanc (4AMeDOL) 4.4 Q. 54 0. 982 - 42 4.1

Tetrahydrofuran (THF) 7.58 0. 46 0. 889 —108.5 f6 4.3
2-Methyl tetrahydrofuran(2MeTHEF? 8.2 0,46 0. 86 —75 78 4.2
2.5 Dimethyl tetrahydrofuran (diMeTHF)  — 0,72 0.833 - 90 4.0
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Table 2 Electrochemical properties of several solutes in EC and DMC

BN HBR/(1078 - em™) B LI/LIYY/Y  JEFRFa R

LiClO, 80 1.9 480
LiBF, 50 5.1 150
LiPF; 99 5.5 680
LiAsF, 10.0 5.2 TRE{GE

2 124 L/LiMnnsCoy 1O RS 4.

3 HERRFEE

FEF BRI I8 BB, LL e (b BB HLIEFI ¥ AR hosl . e R et vEGE. B A ik
A VLR TER S S B R R B AR R AL - B AR R FE ATl (L RGP Bt - AT I8
THEEH L MO RGN HREER T8 LR B RERR R A Y
WAES R, AR I B (5 Vs Li/LID) AN EA BRSNS P S BARRNEER
. AEE R EEF BN TR R B E F i e 0 SRR IE M AR AR SRR R IR F
U EBRRFBAT B 1 mol/L LIN(CF,SO.), i F R ZBH, KB BN 1107225 » em ™7,



ENE QY A, REE i ER R R R 127

SEEEU>55 Vivs Li/LiD. 848 E FELEREEEY, @1 mol/L LICIO, & T
CF.CH,SO,CH: . BRE A 1 X107 S« em ™', G E U5, 8 Vivs Li/Li7). L4 EC 8(
PC {F L] R TR R Sk

MReEE R ) R EBS BEFHE RN BRI A L R T TaER
EHCHEF AR, 11,3 HREE 2 —BEEE, 4 EN IR E . 5 EC #iA#
el s 2881 mol/L LiCIO, B EFEHR 17X 107 S som WA RERE U5 8 Vi &
IR T 100 CHyZIE I ER, AN R AT R AT M R e . A YUERRLIN(SO.CF ...
LiC(SO,CF)s  LIBO(CHLF), B F R A B RMIBA B 72048, AN SLREBE (R 1T 2 1140 3
BT B TX B B FROARALEE /N 2 FEE T s T BT R B B B A E s
FibERa . TR AR TR L R B E FEHR S f Y R B sae 7 fEH
RERIFHEFERREE FEFY L (ML i S 2R E SRRy E
K.

EEARETEENTRA—EL BYRKERRFLEeRE . MFETEFR. &
BRI 55 5 | (R R, T 2 A b DO R P i e . G SR8 Y (A e I e AT
SRR EE R R E A BIEH . Bk AR LA B &, FER IR R H A R & IR
& R E R, TEEREEE TR T IURERE AR e IR EN
L/ AERARY RS RV HERENESDHRER LR BERER. TS
B EHEZELU A TINEEg S

Bt . BEEREERE RS SBE, WREZHEPED FEEFHKCPOY LR
ESEESY. EEXERSYSHELERNERARGASE T ARENEFASE F
ZRTF, HEPEEE BERSENNEL —REFH LS ER ST, IN36E PEO 5 PPO.
S R MR A B &8 FETE AR R A LI L SR TR L 4R IR NP 42
HFEA07S « em DU B EERAREEEN S —RRERS R E B el RER
ERIFaE . 78 LiPF,/PC+EC+ B R _ A 2B B EEAP A& (w=12MELE
(ki B ok B 2 W/ 5 1 B (260~ 400 Q) T HE S AT/ P RE R o sk

B RE 2K PVAF B—fshiBi R &4 BT /E A RRETE &8, W s BRI R A 1R
BIYERE, Lt PVAF/(EC/PC)-LiN(SOCFy), SR A MR TR SEL 22X 107
Seem ™ HR ASREE N 6. 9 MPa, Bt {2 R M LU AR
% iF

SRR, TR TR TR RN S Hl. B mRR SN T
EETR, — BN RS A RSEAN IR RN ARE T KA REER R 7
RS R FREMIETI MR REN o, SEREFER I, XA AR
B R AR R B R R R H A F i L e e LA RS ES . S
SR AT EE LR REE IR — B

Bt & o8 T AL R A VR A AT RS b R AR R R i s A T AR A R
E AR S5 bR IE T/EE AU TS, B 0 ok 40 3 i e IE AR 0 AR 1 09 A B R
B oA Bra R . BREEM T AR e L 8. o E AR T R HEE £ 2REEE,
B e LR IR — A AR R B L




128 )R B B & & ¥ H 260 |

e B

_1] Angell Charles A, Xu Kang. Kovalev Igar p. et o/, Non-agueous electrolyte solverts for secondary
cells[PJ. WO 89/19932, 1999 —04—22.

£2_ Hayashi K. Nemorto Y, Tebishima S, et «/. Mired solvents electrolyte for high lithium metal sec-
andary cells[] ;. Electrochimica Acta, 1999,44(14).2337.

3. Tarascon J M, Guyomard D, A study on electrolvies {or hithivm-ion cells (3L Solid Siate Tomes
1994.659.293.

147 Aarbach D, Markovsky B, Shechter A, ot a/. The study ol clectrolyte solutions for rechargeabic
Li-ion batteries[J]. ] Electrochem Soc, 1996.143,3809.

[5] Fong R, John J. Electrolytes for high secondary lithium-ion batteries[P]. U 8: 5 028§ 500. 1351 -
07—-02.

[ 6] Wilkinson D P. The study of electrolyte for secondary lithium-ion battery P U S 5 130 211. 1592
—07—14.

7. Gores H J. Barthel ] M G. Noragueous electrolyie solutions . New matertals [or devices and process
based on recent applied research! ] |. Pure Appl Chem, 1995.67(5):918%.

[8] Watanabe H, Nohma T, Nakane 1. er a/. Investigation of an electrolyte for lithium secondary har-
teries with lithium-containing manganese dioxide as positive material[J_. J Power Source. 1993.43
—44,217—221.

"0 Slau, Zhi X, Menullon, ez af. Electrolyvte fur a secondary cell[P1 11 S; 5 520 859, 1894--01 15,

1102 Zhang S S. Angell C A. A norel eleetrolyte solvent for rechargeable lithium and lithium-on batter
iesJ. J Electrochem Soc, 1895.143(12).4047.

T117 Tsutoru T, Kitakatsuragi-gun. Solid polymev electrolyte and preparation method therefor P,

EP; (893 836, 1998—05—19.
. 127} Nagasubramanion . Ganesan. Gyanoethylated compouds as additives in lithium/lithium-ion battenes
[Pl. US. 5989 748, 1098—05—08,

(13] Jiang Z. Carroll B, Abraham K M. Study of some polylvinlylidene- fluloride electrolytes[J]. Elec-

trochimica Acta. 1997.,42(17).2667.

Progress in study on the
electrolytes used in secondary Li-ion batteries

LIU Jian-sheng?, ZUO Xiao-xi?, DAI Zi-lin'y LI Gui-ying
(1. Guangzhou Research Institute of Non- ferrous Metals, Guangzhou 510651, Chinas
2. Department of Chemimstry, South Ching Normal University, Guangzhou 510653, Chinu)

Abstract; In this paper,the general progress in study on the electrolytes used in secondary
Li-ion batteries 1s reviewed, the solvents und solutes for the electrolyies and the solid elec
trolvtes are described regarding to their study, the required properties of a proper electralyre

is also discussed.
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