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Film of Proton-conducting Polymer Electrolyte Doped with
12-Tungstophosphoric Acid
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(College of Chemistry, Jilin University, Changchun 130023)

Abstract Polymer-inorganic composite films of PEO-12-TPA (TPA: tungstophosphoric acid) have been
prepared. X-ray diffraction and infrared spectroscopy indicate that the Keggin anion and the polymer mole-
cules are linked together to form a new composite compound. The addition of the 12-TPA facilitates the for-
mation of H;O" cations at high relative humidities. The conductivity of PEO-12-TPA reached 4.0X 10 3
Secm * with amolar ratio [H*]/[EO] of 0.025 and relative humidity 95%.
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Figure 1 XRD patterns of pure PEO (a) and the composite
PEO-12-TPA films with an [H*)/[EQ] ratio of 0.025 (b), 0.40 (c),
and pure 12-TPA (d)
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Figure 2 IR spectra of pure PEO (a) and the composite
PEO-12-TPA films with an [H*]/[EQ] ratio of 0.005 (b), 0.025 (c)
and pure 12-TPA powder (d)
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Figure 3 IR spectra of pure PEO (RH=65%) (a), PEO-12-TPA

composite films at RH values of 65% (b) and 95% (c)
[H']/[EO]=0.025

24 HBFERNE

FATX PEO-12-TPA S & MEAT T HLIZ R MK, JL
PR () o=1/RA AT AT, o | 55 &
L, ROFTINAFI ST, A ARSI EA. & 4
HARTE] 12-TPA & B ) PEO-12-TPA K £ N [) i i 1)
F R B B Ak i 2. AT, RH O 35%f), 4l
ff] PEO MifE 30 CHLG 3N 5.0X10 ™ Seem *,
[H']/[EO] =0.025 I}, RH iy 65%it}, PEO-12- TPA 4
S % ETFR 1.2X 107 Sem Y, 124 RH b 95%iH,
BE AR SR KR 40X107° Ssem L. B 50
PEO-12-TPA & A JIi[H]/[EO] =0.025, RH=95%, 20 C
A N P B i .

AL, PEO ML, il # T PEO-12-TPA i 1T
AWM, 58T 12-TPA I &EXF PEO 145
) Keggin MBS FHIsZm. 258K, #45 PEO 1)
OC—CO [ gauche 4RI K. {EEENRELNT, &5
T Keggin B 1AM AR 1 5 RIS 7K 43§ AH
YER, &R0 H{E PEO-12-TPA A & h g 51k & i)
SR A, BN T RHERR. REARAR

B S, SIEE 4X 10 ° Sem

0.01

3 _ ._H_.‘._.-\H_._CF-\.

1L
§ st
w
g b
z  or
2
I
&)

sl

a
9L
1 1 1
2.6 2.8 3.0 32 34

T/(1000 Ky

B 4 RH=35%t4l PEO (a)5 RH=65% (b) % RH=95% (c)
I} PEO-12-TPA 52775 i 3 4 il FE A2 1k ith 2k
Figure 4 The temperature dependence of conductivity of pure
PEO (RH=35%) (a) and the 12-TPA doped PEO composite films
at RH values of 65% (b) and 95% (c)
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Figure 5 Impedance spectrum of the PEO-12-TPA composite
filmat20 C
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