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# R FRTESTERAEARSARE BMZ BN H S48 ik £ (LCIO,-
EC-PMMA)WE TS ha#t MBEHAMELYRER ZERNBTRSRSRENXRR
M VTF # 8. % LiCIO, Bi¥ B Croo, = 1. 5mol/L.PMMA wt% (FEEAB) =351, KH
FHGFEARAME §=1.92x10 S/cm, XEBWEE, EETIPHRESRY HRF &
BN B AL 102C U FTHABEERM(EER Y I.28%); BILFREHEED R
4.5V, IR FEESEY A Smar” W EXK.

X@iE BOTEEERR ETASER NaeEd, A ¥FREN, VIF I

S, BEREK ENEATRBTAE R ARTOH FERBNEE KH
WS EHSARERMLE S0 FEABEREEST NTRE WA RN ERERS
th TR R R RN IR R — R AR A T RBV Mt ERIFHE
EERTHRNEFRSENBTISE. F—REITHEARBR BRZ-H-HERE
Bk Z(PEO-M,Z,), REWIS SN B FHERIREE T XL EREEMMHAS RS
e R, BREAPHX AN g— . mERH LiCIO, #i= LiCF,S0, MK B
B EEBTETFRSEMY 10 7~107S/cm, XABHETEFERMTFEI TR
HEBESRAESYY BRAANMESEFRSRKT REMTFRLAE, AHHEE
ATHETEREMETFIAZTESSEERT 107S/cm BER. Ak, FRSHMA
B — B TRERC o AR IR 18 S AR B b R PGB T A . X R R 4 - - & R Ak
hES BATEY—HBANEEFSERVER, B AEERRERBIFENET
B M F. Mani 2CURE T —HEHMF S T8EE RBR LiClIO,-PPG-PMMA # &
(PPG REF_M), TREFHFHEIK 10 °S/cm. BEEM . LiICIO, FH KN 8/ &
7 — BB (LiCIO-PC/ECPAN) WM &4 FTEBREOMRE, HE FH IR &
107 4S/emtl.
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1 ZBEs

1.1 B9FREE®A LiCio,-EC-PMMA H%1&

HEBR &8558 8 PMMA, 497 B2 40000. £ 100C FE 214 24h, B3 T K
PMMA; LIiCIO, 7F 120C B H 2 14 24h 8B XK LiCIO,. ¥ LK LiCIO, % F LK B &
Z ZREER(EC) T, ML B /R ok B ASTR] Y o4 W AR R (LiCIO,-EC)  TE TR F P — S B
PMMA F 100T F# T LiCIO.-EC #, #l#8 Cpico, A7 8915 B 7 4> F B BL WL AR IR LiClO, -
EC-PMMA # & .

1.2 RN E

BRI TFEBEEBRRR TR ENOR A ES R R EENEE, AR
MELIBFREFH, HE, AR EM. B Solartron Schlumberger 1250 7 55 22 0§ 1 43 87 1%
Fii 1286 R i e 2 i 1 8 ZE F B3, SRR Y 0.1~ 65kHz 4§ B F 1 ## fm
MED, 25~ 80CHEENWERFIRE FTHCRMET. UEK S T T SEYS
DFERERENHERE R, BETARBETHEE. &= d/(R, x S).

AH, ¢ HETFHEE(S/am), R, FEHMQ), S FEEM(on?), d HEEE (cm).
1.3 DSC Fik

KM % E Perkin-Elmer 2 5] ) DSC-2C Bl $h 47 (L iC % DSC &, A HEE N
20C /min, BMEREH - 120~100C, A DSC¥E L HEG S FERERF YRR
B(T,).

1.4 AEIR(TG)

KA E Perkin-Elmer 2451 1) TGS-2 RIS, M E XN BB EHE. FFEEE
H 10C /min, BEFERE % 50~200C, N, S ## % 40mL/min.

1.5 @BRRARKEHNE

FF HDV-7B B RSB d L X0 DCD-3 BIE SR AWM E; Ll L7204 R
R RE S TERBRROERRTFEME. M B =R Z% T, U
(Po) B4R LA sidlt, Pr BRI H R bR 43 B S X e lof 2 e s R, 363 2 50mV/ s.

2 HRMITiE
2.1 BFEGES Cyoo HIXFR

FEE Crao MK, W 4r F 5 B 8 B LiCIO,-EC-PMMA Hk & 98 BEH K R . 34
Crico, <1.0mol/L f}, PMMA Stk i ## i LiCIO,-EC M B £ 35, A Z S P i LR
MIR Y CLoo, >1.0mol/L B, BF IR AT, A E MRS HEFReR
5 CLiCloﬁéJ?!E»%ﬁE—"?‘ﬁkﬁ, mE 1 R, CLigO‘bK 1.0mol/L 3 1.5mol/L i, BF
G RAMARR, B 0.9X 107°S/em ¥ E 1.92 X 10 *S/em X RH| A, iX B LiCIO,
T EC IR IR Y Cuoo #—F K0, M BE LiICIO, FAERLHEE,

MBTESBLFTMR, B Li' 1 CIO; BB TR TR ERR TS S [,
BRORANBUMEN AL, HETHEETHES, BB ETHIETRE.
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2.2 BRFESES5REMNXE

&l 2 %7 m o T8 B B B SR LiCl0,-EC-PMMA & & 18 75 5 &3¢ 1000/ T #%
E. mATH, HETFSHEITAFHFAIRMN Arthenius B, § = Spexp(— E./:T). X &
mT PMMA HIER SRS, HY Ct.iclq1 > 1.0mol/L B Sy {5 ff i LiClIO,-EC BT
BRF ERTHHY RS R TR, AW, mE 3 R, BETHESRSEREY
XEBFHFEHIERSHBEBERSHM VIF 7 # ( Vogel Tammann-Fulcher
equation): 8TY? = Aexp(- E,/R(T - Ty}l b A HiEWTH T, RS E K
HAEXYEY E, BRWELE, R BRENE, T, REMMEMARE, EFR T,=
T,- 50K ARV EHENHBENBETHEREEMNE A F1AHTHES
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Fig.2 Arrhenius plots of conductivity for polymeric
gel electrolytes of LiCIO, ( xrmol/L )-EC35wt%

Fig. 1 Conductivity as a function of LiClO,

concentration in the polymeric gel electrolytes of

LiCIO, { zmol/L)-EC-35w1% PMMA a1 25T PMMA
r=1.0(0);r=3.0(C);x=7.5(A)

Table1 E, and A velues of polymeric gel dectrolytes of LiClOy{ xmol/L)-EC-35 wt%
PMMA as a function of Cyqo,

Cuio, (mol/L) E. (k]/mal) A(S/cm KY2)
1.0 _ 4.16 0.31
3.0 .82 0.7
7.5 6.98 1.82

B 4,5 RAZERY E.nA 5 Cuco FIRHR, TR, Cucio A 1.0mol/L F) 3.0mol/L
i, E, MAANE, T0H 6 & FEEARAWEBE N, HRnf s % 73 RmAmR, 5
i Crico, = 1.5mol/L 4biA B8 K 4H; A\ 3.0mol/L & 7. 5mol/L B¢, E, B KBk, HiX &
Crico KRR E (84> T SEHE iy AR FE 09 R AS 18 IR &, RIS, EC 71 PMMA 2 a3

L BB, R TR THES. W, BRXE Clgo M INER, BTHIEDN
BT BXBBERE (T >40T) 0, SRR R DA RS BERER, AR T OB RILEEY
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Fig.3 Conductivity of polymeric gel electrolytes of Fig.4 E. as a function of LiClO, concentration in the
LiClO, ( zmol/L)-EC-35 wi% FMMA plotted polymeric gel electrolytes of LiCIO, ( rmol/L)-EC-35
according 1o the VTF equation 1% PMMA
r=1.0([);x=3.0{C);x=7.5(L)
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Fig.5 A as a function of LiClQ, concentration in Fig.6 TG curve of the polymeric gel electrolyte of
the polymeric gel electrolytes of LiClO; { xmol/1.)- LiCIO, (1. 5mol/L}-EC-35 wt% PMMA

EC-35 wt% PMMA

2.3 BTl
B 6 BiZik£M TG figk. A 50~102C, R EH > FER KBS EC, kEX

#3.28% T RZEBRPERCRK. S PR FREERERERTHKS, EREK
B M — B A SN AREREY - 20~70C JRZE B RN HLER.

2.4 HBiARETH
B 7 Rk BB Rt 2. X I8 Jasinsiki BT F % 9 UK s R R W R R &
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M) g 1, & -0 SVOTHRB®. T 4
f), % O, B2, - 1.5V, & O

B 5, 7 - 1.0V, H0 & FEUHM H, 1o+
R I g 1 FIEE 2.5 T, R TR

BHERTSESBEHAM O HEfb¥REN ’«SE:‘ 0
BL% 4.5V(-4.0~0.5V, MHRBM), AH ~
B REHTARFHER. o

g BT, % Cuco, = 1.5mol/L, PMMA
wt% = 35 B, &4 T & B i # I LiClO,-EC- 3

-2.0

| 1 | 1

PMMA B £ B FHSEEEKE, 6=1.92X 40 30 20 0 0 10 20
1073S/cm, XFBHER, EEATHRELR V()
H,HE’E—EE@*&WE,%%%%$F@EE% Fig. 7 Cyclic voltammogram of the polymeric gel

electrolyte of LiClO; (1.5mol/L)-EC-35 wt% PMMA
at a Pt electrode. Scan rate = 50mv/S

EWR, HEXRRMN VTF F8;7F 102CLL
TR EERF(EERR 3.28%);BLF .
BB O 4.5V, R ERBE AP a R . AL B BUE 6" Smart” B LAY
WREEHFITH.
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STUDIES ON POLYMERIC GEL ELECTROLYTE OF
LiC10,-ETHYLENE CARBONATE-PMMA

YANG Xinhe, L1 Changjiang, WANG Wencai
( Department of Polymer Science Beijing University of Chemical Technology, Beijing  100029)

Abstract  Conductivity, thermal stability and electrochemical stability of a polymeric gel
electrolyte of LiClO,-ethylene carbonate-PMMA were measured. The inonic conductivity as a
function of temperature followed the Vogel-tammann-fulcher equation. When LiClO,
concentration was 1.5mol/L, PMMA wt% was 35, the electrolyte had the highest ionic
conductivity, 8 = 1.92 X 107? S/cm, good transparency and stability in air and some
adhesivity. Thermal stability was high ( wt% change was 3.28) under 102TC . It was
electrochemically stable, ie. AV =4.5V.So it can satisfy the needs of solid state eletrochromic
“Smart” windows.

Key words Polymeric gel eletrolyte, Ionic conductivity, Thermal stability, Electrochemical
stability, VTF equation



