ol % ﬁ‘ % '% iﬁi No.6
W00#F 12 A ACTA POLYMERICA SINICA Dec., 2003
—MEHBESMERRIME "
THER BE&T
(RigAFETER XE 300072)
B E s TEPERAEBRTE-NER-FEAAES) (00 PMAMLFRESHEBREEEM K, IC

ESRRELBOPVINRBH A THREANRA YL RS ISR REIERE T PMAMLMEH &,
HARWMOERETZR AW ERENRAER AAZAMEMEARMATHRSE TR TR ENK
2.5%x 107 S em™ RABHREAM A ER R THECYRAINBLFEES AR FREFHO N
ASVIENERVHERIBEENTEFMT BRAEN . 12210 e’ s MAFKHREYHFEHEER T
MEKFEHAEES 9%, 6] S WRIFFBESBE.
XN RAYammE, TR, BFEARKTPE- AAR- Y RAARE)

REYRBMAE N M HIRNETFEH
BOEA RFHTIE AR SR
At BRI B EMNEREFTEEBR
FENE. EE TR S, RARSYEEHN
REBSHEVEBEITHARBENE, 5T %X
erHEH BEAZKBELERRBEARAIR
ANBEYEME" AXHLEMNNRE Y HRE
B SHSEYER ) d FEIRSE 23 KR HEL
FHEBMMER HEHTEEZHEERLNE
EYHET BRMESYEBENRAFAE
ERGYERME ST EML T KEHEHLIEEAH .
HEBRBSEAKAH 10 S om ' HBR.HFHMN
REYRRMEAE  BEL LM (PEO) RE L HH
SNERHENLEY (PVDF-HFP) R A &K
(PAN) EH BEFEBRI B (PMMA) B R Z &
(PVOYE 7,

RAHESRERWMERDESYRER
M—FhAEN T AN RR X HBiEE PANE
L RENG S BT AR, RESAER
EPRARMERME, BESHBENMESE
B2 PMMA 558 i B A BT MM A H
WAL BE R fE: L P(MMA-AN) R HBH RS
Yo EMET SRS ENIMERZ EULE
BAYERPS A MAL AN ER SR B R
ek ARRES S BTULEAH, AXE
AT PMAML B4k JHEE S PvDr 2R G1E
HESYHBEHEEME . HET -HHRE

EMHBRIE. B S YBRBAHE I ETE X
BELLCORE T. &' d p9 R B R, I BB 9% E
R AHMAEER, ST TZAR, TR
Mg B4 PMAML AT GBS RN
HULEBANOFREN,  ENTHERREADRE
FREOREE . AR RSB ERNE
SR MAFEEHFOUERBERDE FITHERE
TTHR.FWEEET U AR HEHRENE
EramrrEsE.

1 XA

1.1 BEVHEENR

HEMNEBRE (MAL K H & DSB8
TFHER FMADTEMRRAER FRETR
0 SRJE A B RS AT R, i
BEEAREES. MEAHARE, itk 2
JLR RIGTE60C FHET .

PMAML F FI 75 W B & 7 2578 . 4% MMA AN
M MAL #—F O P BB &S, InA AIBN 5]
ZF,EEE SRR T 60°C K 12 h. BT AR
R HEEKAE BSI M PMAML 4 F& 8
AHEENR, KIS FRBAR 5% 10°.
1.2 BEYEBRENE

FH — H 36 P G B ( DMF) 4B 275 ), 4% PMAML 5
PVDFEBREE 110 BH . SHYIHBKERT
BEE L. FERTAREREN, SIBEER 200
e, BEIRESYWEMNEEL N S0 um HWESYHE

% 2002-12-16 1 F .2003-02-24 B 15 #H B FIE L S E S (E L5 20020056045) ; « HIRBERA

847



848

[

%

2003 £

BEEAREGEESTAY, KPRET BRKM
REYHEBEEE omELG BESGYBRERSH
AHOCTHR 4B AXRFESHNTFER(H
£ MBRAUN MB 150B-G-11, #EEH & % B A A
) & B i f# ¥ (1 mol/L LiBF,/EC-DMC, EC I
DMC | AKBRZBENER _ YR HER
A :DER2h, BRERANBE S HBER
(GPE}, KBSV HEBATHERBARNEE
#H 5% .
1.3 EaSYamREaEag

PMAML K9 4H B 3 i "H-NMR # 78, (Y 38 %
Varian 24 7l 42 7= 1) 400 MHz A% B 4t % 3% 4, 3
AAIRAL DMSO( — P E T H) . a7 Wil 7
AVATAR NICOLET 360 FT-IR # 17, i # 5 0 B
Sy BB E 400 ~ 4000cm ™' TR ES Y
R REBAES T B TWE, {3
&S 4 HITACHI S-3500N, R 6T B & W B e 1T
W4 Ab T

KAZRMEITEN RS ERENE S
MBI REN/CPEAEH, MimegE
45 S 5 B 5 100 kHz ~ 10 Hz, B {E S 25 10
mV FAZHRKEAMENEDk SR EHED,
THBBARERER , MERMSHERESN
R AHEER oV T EREREHSRY
BRI, ml Rk L/CPE/L. AR Aifa
M AR EEREN2.75~42 V. HEN
SEHREPHESBLFTIES LR, 3N
% E SOLARTRON 1470, 351 % Wi [ { 5 1255B, %
B PR X MACCOR 2300,

2 H£R5Wit

PMAML (1) 40 B 53 47

A B PMAML % 4 it e 38 if ' H-NMR 3
L, 1 5 T R AR B K P 2.009 4
%4 MMA il AN B MAL FEREME TR
#,1.030~1.341 & MMA Rl MAL P MR T
W W, MMA rF BB (5 T T e g U B TE 3.641
4, AN U B SR W 3.099, T 3.368 i
KEFEAKTENAFLEE B3P AL S5EW
EGmBETEN AN BaFESFHEE
HIRMEE B AR H MMA 5 MAL 8 48], FR &
HLE) PMAML o % 48 {7 Y BE /K H MMA : AN : MAL
H 68.6:21.5:9.9,

2.1

30 20

8

30

5.0
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Fig. 2 FFIR spectrum of PMAML
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Fig. 3 SEM image of the polymer film
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STUDIES ON A NOVEL POLYMER ELECTROLYTE

WANG Zhanliang, TANG Zhiyuan
{ School of Chemical Engineering and Technology . Tiamjin Unitersity . Tianjin 300072}

Abstract A copolymer P(MMA-AN-MALi)} (PMAML) was synthesized by solution polymerization. It was then
blended with PVDF for preparing porous membranes by solution casting, and the non-solvent or exiraclion step was
unnecessary in this process. A novel gelled polymer electrolyte based on the biend of PMAML and PYDF was
obtained by soaking the polymer membrane in organic liquid electrolytes. The composition of the copolymer was
determined from its ' H-NMR spectrum, and the result showed thal the molar ratio of MMA : AN : MALi was about
68.6:21.5:9.9. The surface structure of the polymer film was characterized by SEM. The pores were well
distributed in the surface of the membrane and the porous size was about 5 um . The ionic conductivity of the polymer
electrolyte was measured by the AC impedance method,and it was about 2.5 x 107*S+cm™' al room temperature .
The electrochemical stability window was carried out on the stainless sieel electrode with lithium metal electrodes as
the reference and counter electrodes by the linear sweep voltammetry method. The polymer electrolyte was
electrochemically stable under 4.5 V. The diffusion coefficient of salt in the polymer electrolyte was measured using
Li/GPE/Li non-blocking cell by the restricted diffusion éxpeﬁment, and the value was about 8.12 x 107 em’ =5~
The coulombic efficiency of the lithium jon battery with the polymer electrolyte in the initial charge-discharge cycle
was calculated to be about 899 , and the discharge capacity of the first five cycles changed only in a small range.
The test results display that the polymer electrolyte based on blends of PMAML and PVDF was electrochemical stable
and can be used in lithium ion batteries.

Key words Polymer electrolyte, Lithium ion battery, P(MMA-AN-MALI)



