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B E MAEKSTFEZL M(PEC, M, =600)5 CH,Cl, 7E Mtk &4 T i Williamson 5 5 B T P &%
EMRBELZHHEERSY HNMR £, K40 F A B CH,0(CH,CH,0), | FEE BITHH E 8
24 REMPERTIDDSESY/BE G REE RcBEMEEH , BH S RBERE . T FHESREBE
HeE AMEREREN BSRESHENEEBEBHAS Arhenius RFE RN (e = A4 W) HEREFH,
Arthenius M1 £5H — A LB ENEHE ZEAYHE LNCRS,), ERNBHEMIREFREFN
S, fEEOL = 25:H{EBERE)R,. EB T o = 1.12x107° S/em , SFRBBERIK SOV,

@i U, BEYHEBR. ATE, GiFREH

HHEBSYHE®EA (SPE ) HEZEREHT
BEEBRBEMNETHESE(> 1077 S/em), RIFHIL
it EsE. BE LM (PEO)R BT AR
BENHBHEEME T PROZERTHES
S PEUBERESFEYHBRRNBESERER
(1077 ~ 107" S/fem)™ L+ E ¥, AE ST PEC &
BEERMHE S PEO BEY  URKESER
EHGRNFRAIFLIRE . 1988 4 Booth
%13 )35 56 F CH,CL, 5 PEG 400 TERE R4 T 4
BAMAELEN, 5 LCFSO, 845G RFES
SR EREERREEHARES THa
UhER4ph THAKREBAETRE(T,)
M E N RSB e TR
FE AT B AN T B A AR B SRR e, 3R K
RAEVERAENAFZHEEPEXE ARFES
MEFHR SR ATF A PEG 600 5 CH,ClL, 4%
REESEY,. BEIEE M ES5ESYWHRBHRRL
B EINAFEENEHERIRB EHAEE A
AMFLMREEAREREGE TR, BN X6
YL AT IRIT .
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1.1 FEH 54
PEG 600 (# 143 %% ) . LiCl0, . LiN ( CF; S0, ),

(Aldrich company Inc, USA) L% 383 K iR K 24 h
R, 2,4-— R @ MR B (TDD (KW
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RAAINBEHER, K28R AR ER> 50
FrolisR ,FRIRT RN . A i Al IR (L A
@] Aciplex ), BB FH B K-101, F &P A-101.

Unity-400 MHZ #; 8 3t #x (¥, L1 CDCl, K #
A, TMS 2 A 4R 25 77 'H-NMR # & . Perkin Elmer
DSC 7 BRI EXRERMRB/IT( DSC )ME T,,
BEFEE 203 ~473 K, AR FEE 10 K/min. 2B EH
5 GB/T 528-92, Fidy TH A B L, X HEFL R
BEAY bR AT I F L
Solartron 1280 1 28 4+ #7 { M 22 Wi B 4t , M E W EH
A 10~20000 Hz, BT WBRBEHERE 1 h, HRE
IBKERIWEREER, A RNE . AKh
R BEFERSEAERT A MRALIRE.
FATHMAXBERERERNSA TR,

¢ = d/SR,

X o ABETHFE(S/em);d VRBHRBENE
Blem); S HERABESHBHEME R (cm’);
R, AAKGH(Q).
1.2 PEOBEBRE&EHHNEH

# 30 g PEG 600,100 mL. CH,Cl, & 15 g KOH
BmAMANOEES, N, #5 FR#E M 10k,
HXamd . mEn#ELSEM CH,C, KA
FER BN HEELERE S E,BR X KOH & KA
/BB, BB LA BRI TR Ha W
EEEY REBE®R-MERK, PYEE 333K T
BRhLBETEKZE . ETUARIEENEE
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PR R EEHFTH BN . LA Nay[ Co(NO, ), 1K
Bl K AN, SR ZEERPREAET
K HBINE, AEFARNELCE, FUER
FIBKEMSF T4 48 h. Hl GPC 410 E M B 3%
0, L0 THF Rk EER, BB 5 F& K10,
MM, =1.73.
1.3 TRAERSWERRBNHE

AR (EO/LD)ERERES Y S5EE,
BTERMOHS BEMSEHNER ™I, &
ERHRAYS, MAGHERNEZBEED &
THRAOFET, ERETEN, ES 313K T#§
Nhig, BTAB A MWTRARER.

2 #&R5itie
2.1 ZEAARNWE

FUERNGRBEREHBEA T TFRAT X
B0, BEZRAWEHEH CC0— HAR.B
HER BEEREXFERE. AHAMMBERED S
TV@axBE, ARPAETES YR EERE.

TDIMHBMNEHFREAEEEE ARERS
FHEARKMNER. TD ARBRPHEBLER
NE;TEMBEHERER EREME. B35
BITH(E L) . HIL, ™D AR BUEHEERS
BN HBESERN I EEEREN MARED
BB 8%H DI, BEGYRBEMMESRE.HE¥
HRE K M T T
2.2 'H-NMR

F AR ERGEE, ZE LB WE
FEWAEE Hd, 5= 4.740 &b 4 T T A D
RIBEE O —OCH,0— G FHRR W, 6§ =
3.645 &0 M HL i H OB B KM E B, K
—OCH,CH,O0— B i FILIR B biE. 8 = 7.27
L0 UR IKORE g 5 7R CDCL, SR B CHCL f TR i i
BRI N 2.4:62.9 Rtk , /T8 4 %
BRE&YSr FHMF CH,CH,0/CH,0 = 13.10,
RS 4E PEG 600 it HIEIC{H 13.21 MY & . 4R
FEERERE FARRIEERBHIGBEEYS T
EHLL[ CH,0 ( CH,CH,0 ), | N EF S TEW .

Table 1 The effect of TDI concentration on block polymer/LiC10, electrolyte system properties (EO/Li = 25,30 )

(%) Apparent Conductivity Tensile Ultimate Permanent
TDI
properties 7 x 107°(S/em) strength { MPa) elongation( % ) set (G )
4 Solfter 1.35 8.7 514 390
5 Soft 112 1.2 703 310
8 Soft and elastic 1.0 17.9 938 260
10 Stiff 0.61 21.5 890 270
12 Stiffer 0.11 27.3 603 315
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Fig. 1 "H-NMR spectrum of PEO block polymer Temperature (K)
2.3 |RZE H iﬁl?ﬁ-ﬁﬁ( DSC ) Fig. 2 DSC thermograms of cross-linked polyether/LiClO,

29{1}.(2)4rF1 K EO/Li = 15:1 # EO/
Li = 30:1 % DSC thk . 110 T, 7+ 515 360 K,
348 K. 1E 203 ~ 473 K i [ P3 i th B 45 @ W F oy
ke R EWR RS AB PEO KA FHEERT
B RY, AR PEOMERE, H2M
ALEEEH X T ZHEREBNAEE

electrolytes with different salt concentrations

PEWERIM T, AR(T, > T,) HANER
EYHRBEP HEERREN, - TEEEYS
MM EER NS FRESENTZ. 5 —FH
HENTHETRANMER, GRS TZEE
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Fig. 3 Impedance spectra of cross-linked polyether/LiCIO,
electrolyte ( EQ/Li = 20,298 K)
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Bla AFAEEEKET ASRHEER
Arthenius X R MR EMBHEEBFN,. HA %
M 2L M T BHRIFHT S Arhenius X7 (o
= Ae WY HAMBHE - RITA EH AW
ETFH2&H T, B HRREEF S Archenius
XR.BEBXERIARME, A, BTRER
BN EFRBRENEMHEN AFEETA
FEERX , B RREM SR HTALLERS
HX, EEEENEEE. XRANEEERESY
HERD ErHEFRIRKERETHSE
S THEERZS REXK BREXNAS, B
EYERE M, &SRS R, BT
Wi, B THEMNBRBRENSEEHS,
Bz k¥ B THAERR. B
g EE RS RED, B, &R A TR
mezig .
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Fig. 4 Arhenios polts of ionic econductivity for cross-linked
polyether/LiClO, electrolytes
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RABEEESNRES DRSS/ Rmh
EfmaaEgrmhs avHEFEANE
HOHEREEN BEEEX BARERE . BS
A EO/Mi = 25: 10, AREEZESYEERNSE
SEMBEEENXZF MNESTATLEY LN
(CF,S0,),/ REMH S REAMNAFEST
LiClO, 5/ 8 i . LIN( CF,80,), MIAE T 2%
WeE T B, A M RR O RE MR GR, (2 Ak B R,
A EFEENTEE,297K,0= 1.12x107°
Slem.
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Fig. 5 Arhenius plots of jonic conductivity for cross-linked
polyether electrolytes containing LiN ( CFy30, ), and LiCIO,
(EQ/Li = 25)
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Fig. 6 Linear-Sweep voltammetry for cross-linked polyether/
LiN (CF;80,), electrolytes (EO/Li = 25,323 K)

2.7 HERBETH
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e e B TR EEE RSN E TS,
WEAARFYHLEREN,FWN, KA
HETFEmPRINA. RAKREDHEREE M
Li ($e4R) /SPE/SS(ARFEMBEIRIMER, LSS
hor e BRI ER RIS R, TR
F10mV/S, BAEEO~6.5V. A 6 Ffx, ik
HEEAASHNBERNZERRANTROE,
SOVER BEREBHEIEREHE.
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SYNTHESIS AND CHARACTERIZATION OF CONDUCTING CROSS-LINKED
PEO BLOCK COPOLYMER ELECTROLYTES

CHEN Gourong, SHI Pengfei, BAI Yongping, FAN Taibing
( Department of Applied Chemisiry , Harbin Institute of Technology , Harbin  150001)

Abstract A mixture of a low molecular weight poly (ethylene glycol) (PEG, M, = 600) and dichloromethane

(CH,Cl,) was polycondensaled to form a block polymer. The block polymer electrolytes containing lithium salt

reacted with an appropriate amount of toluene 2,4-diisocyante( TDI) to form a cross-linked polymer network , with

improving the film processability, mechanical and thermal stability properties. Enhancement of the ionic conductivity

and electrochemical stability of eross-linked polymer electrolyte was observed by adding lithium bis( trifluoromethane

sulfonylimide) (LiN{ CF,S0,),) .In the range of measured temperature, the relationship between conductivity and

temperature coincided with Arrhenius formula( o = Ae “*") . One or two activity energy( E,) values appeared in

curves of Arrhenius plots with different salt concentrations. The cross-linked polymer electrolyte exhibited a high

ionic conductivity of 1.12 x 10”° $/cm at room temperature, and a decomposition voltage at about 5.0 V.

Key words Cross-linked, Polymer electrolyte, Conductivity, Electrochemical stability



