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LiCIO, M F XK TP & PEO EM A BARE SR B R YA EME
RIAEH, MMSHRRERSHIEEARRX. K. ERIFTHENSRMFNERS,
1 F PC 5 yBL 3525 LiClO, B R ¥, EA114 v REXS 3t B & B 9 BEL R4 R A B o 35
BERHKBAHARNZREE. £ 1, 20RERNEY, JLEERMEH T, SREK
RBEETR, NBRTERIERE. X—ARBRE b TEEX B HAR K F E 2T,
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Tab.1 Some physical parameters of ionic conducting graft polyester networks

EO unit .
[ . ] Ins(.)]ublc fraction T, ®) oxx Sem™1)
[Li"] in acetone
10 0.23 254 1.1x1073
20 0.34 240 : 1.2x 1073
30 0.32 235 2.6%107°
40 0.36 229 2.3x1073

Tab.2 Some physical parameters of ionic conducting graft polyester networks containing polar additives®’

[EO unit] Insoluble fraction in acetone T, K) ok Sem™!)
[Li*] PC yBL PC  BL - PC yBL
10 0.31 0.29 250 239 9.7x107°  2.5x107°
20 0.39 0.33 240 236 24x10”%  3.0x107°
30 0.36 0.32 233 232 4.0x107°  4.5x107°
40 0.35 /- 231 / 2.2x107° /]

a) 10% yBL. 5% PC

Bl 25R 2 TRETRIN O EEREM AN T RRESRRBREUR
RERXFR, HETIEEBERRETRARKE. FERRECHKET XUNHR
R, MRER /| ZHEREMIE IPNC, & PEO-HERMERT, HERENEY,
PARE PEO MM BE A RY® % BT emRMLRERET LR, TREL TR
RTHRRPHRRNPREED, AW, FEEREX—P TR, (I [EO #1]/[Li"] (&
RE)=40), FHEHEEZRER, WESERPEFEFRENTRAX. 4 [EO &
W/[LiT]=306f, HERBIFREF, op=4—4.5x107Sem™", WA EF A
AT RS FEM R A BB E TR E IR F R MM (00 =2.6x 107°Sem ™). H LTS
R, BREMBL R PCHBREMBEN T, 58 FHRAETH MMM EEREE
(232—1235K), EREZRVIFFHNARKBEENRET, XBRSREFMAEMT
R BB TREREEA L. Wb FEEHMEHH -BL ZPC KR T T LI#3IH
FEBS RATLIEEM %S PEO MEEMEsN, FEMERFIREEPEESFK
BPRIEA™Y, BE—-PHBRTEFHFEMERE SRR, 5 PCHLE, yBL ¥
W4 RBL L SE O B ABHBIER, RWMMAREIAN FMERETREENTRE AR
HIF, Xl R 5 PC R A R B9 o 3 B % i Q98K B, PC 64.4;7BL % 39.1)10.
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Fig.1 lonic conductivity versus temperature for
conducting graft polyester networks containing

10% (wt) YBL
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Fig.2 lonic conductivity versus temperature for
conducting graft polyester networks
containing 5% (wt) PC
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Fig.3 Lg @T"?) Versus 1 | T— Ty for conducting graft
polyester networks
[EO unit]/[Li*): 1)10% ¥BL; 30 (@); 20 (A)
2)5% PC; 40 (A); 30 (O);,20 )
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BEXMAEE, BERITHEESHEFEASFY HENREMANMESRTHIE,
RRAFFRIRRTA B FEXRRMEME TR FREEPBHN, BRaGEZRTTEN
fAER.

HHaARER, TERRGYRBRNOFRENFS William. Landel 5 Ferry
(WLF) m&:

Ig(o7/0r,)=C (T—T,)/[C,+ (T—T,)] (2)

T HGRERBURENNRSE o, BEME, SBLdERERD _RE, HE
TWLFR 2) #C, 5 C, ., 3IFR3. RIPW CHESHEREDY HRAREN
%, Watanabe %2 f1 Lenest % IR REREM LN TABMNEREL, BRTAE
H17.4; C, B REME S1. 6. FXRELW C, HE C, FRgERBAMENFEHA,
HETHA TR, EHEFE—PHR. _

Tab.3 Apparent activation energies and WLF parameters for ionic conducting graft polyester
networks including polar additives

Type and amount of [EO unif] Ep

polar additives [Li*] (KJ mol™ 1) a G &)
10% yBL 30 7.7 7.8 50.0
10% YBL 20 7.3 7-4 49.5
5% PC 40 7.5 7.6 48.3
5% PC 30 7.7 7.8 48.6
5% PC 20 7.3 7.5 48.7

A, MTHRERBOER ((EOHEW]/[Li']=10), AR 5RENXEMN
4 Arrhenius FRER:
c=Aexp[—E,/R] (3)

(BEAH%E 333K Bt (B 1 2). XTFRMEZLLTREERSHESY LR
SRFT 2B XA Arrhenius X R, HATSOEME, Wi SHhAMM %S PEO #BE
B R A TR A X0,

2. IPN

EAMES T, FEREE /PEO 400/ LiClO, B IPN B AR GFHHBRE S
FRB M. N TH S EREERRERE U R SRR B RER S GRS
B, SRT SHFERMENER IPN, MK —SyBeBinE 4 iR, £ 4 0808

Tab.4 Some physical parameters of ionic conducting IPNs

Amount of epoxy [EO unit] Amount of Insoluble fraction Tg 6298K
resin (%) [Li*] YBL (%) in acetone K) Sem™!)
s 50 10 0.47 239 2.3x107°
15 50 0 0.44 236 2.4x107°

20 50 0 0.47 237 1.3x1073
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THE EFFECT OF POLAR ADDITIVES ON IONIC
CONDUCTIVITY OF GRAFT POLYESTER
NETWORK CONTAINING LiClO,

LI Dan, HU Chunpu, YING Shengkang

(Institute of Material Science and Engineering. East China University
of Science and Technology. Shanghai 200237)

ABSTRACT

The effects of propylene carbonate (PC, 5% by wt.) and y-butylactone (yBL,
10% by wt.) upon the ionic conductivity of graft polyester network formed by
PEO 800 macromer and unsaturated polyester containing LiClO, were studied.
The conductivity was found to be mainly determined by the concentration of
LiClO,, with a maximum room temperature conductivity, .o, =4.0 — 4. Sx
107°Scm™', at[Eounit}/[Li*] =30. Little correlation was observed between glass
transition temperature (T,) and crosslinking degree for such polymer electrolytes,
and the effect of LiClO, concentration on T, was also observed. The introduction of
polar additives into the network increased the ionic conductivity greatly, while ex-
erting little influence on T, and degree of crosslinking. Thus, these may be con-
tributed to the increase of ion mobility in the conducting pathway.

The formation of graft IPN by using graft polyester and epoxy resin further
improved the mechnical strength of the film sample, maintaining high conductivity
at room temperature, G =2.4x 1075Sem™.

Key words Network polymer, Macromer, Polymer electrolytes, Polyethylene
oxide, Polar additives, Lithium perchlorate





