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Fig. 1 Schematic diagram of transport process in alkaline anion

exchange membrane fuel cells
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SO R Y R B L 2 A BRI A 1 m) L PR Ut AF
WA & vl R AR v 5 R R A A BB
TR 3 A 0 el At I AT 3 A

PVA B—FUKE R 5T, B R4 ik
SR E P R R AR R BE T O EL X ok
VAW ARG B 4 B AR, O BH B A BB T Nafion
U PVA AR B ORI BT AR M B T
S ARARAE , BT A0 R A T (U KOHD) SR 3 2
5 R R R AN, A AR A R R R AT
P, LR & B ) BE. Yang %“5”7] £ PVA h 45
ZRTCHLY, Bl an Al,0, \TiO, 1 HAP 4% il & 5% P
A Y T g B TC ML) FE BN Y 1 B OR R A
A B L S R AR R fE

REP IR X A Wk i — Rl A a0y
e R IR TR IS T SR E WALy
o B T e 2 BSOS Ha s " B
ML e i ( PVP) HA fE R 3 i M A RS e o | ]
i, 4 E PVP E4E ) C =0 A DLl o SEAE
HitEH 2 OH ™ B+, A F T 4 = B 1y i 3 38,
M2 & — 1 — W gk (PEGDE) W 2 — Ffr B % 1) 3%
A, B B 3G YBAE AT DARR R A el I P R 2 [
SER A2 T BE T MR, DT A A T R AR R
[y S AR S04 R PVP PEGDE 3t iR
PR (GA) b 5B H J5 , Hil 4 T PVA
PVA/PVP il PVA/PEGDE fifi I 5 & ¥y v fift J5 it
FEXT AT S T Re AT T BF5E.

1 SLIEER4y

1.1 wWHEEEENS &

¥ — & & ) PVA (99% hydrolyzed, MW =
86000 ~ 89000, Aldrich) ¥ K % F £ 5 F K b,
90°C N S HEFE 2 h, il 1 10% ) PVA /K. —
B PVP (MW = 40000, Aldrich) #1 PEGDE
(MW = 600, Aldrich ) 73 ] 5440045 i T 2% 8§ 1K
. R B PVA W43 51 5 PVP Fil PEGDE ¥
W A% — 2 I e TR A, TR VIR & M Al L
AL, F SR TR R, i PVA/ZaPVP FI PVA/
bPEGDE (M a b 435375 PVP fl PEGDE 5
PVA 1 it & b, 2+ 9~ 25%, 50% , 100% ,

200% ) . ¥ A5 19 55 B B — 7 R SF K/ (ea. 1.5
em x2 em) 2T B ECH 10% 1 GA 7 (25
wi% K, i E 25 ) b, I 2 1 HCL
VEMEALT] ,30°C AP B R R 1 h J5 BUH, H 2%
B OK RCE vl 5% B8 7 2 08 G AL, R4S
GA 2Bl PVA/aPVP i F1 PVA/bPEGDE Ji.

B2t bk 5 vk & B R E R [ VR Y
KOH ¥ ¥ 24 h U, 2558 7 /K 0 & 3 U st
Fe I B KOH , RP75 3148 2% K [ ¥k & KOH #Y
PVA/PVP 1 PVA/PEGDE W ¥ & & ft, ic b
PVA/aPVP/KOH # PVA/bPEGDE/KOH, 4k J5 ¥t
HEARAE T 100 mL K58 F/K i 24 h J5 R
1.2 MEERIE

1 44 B s R T A 4 A 4 ( SAT449C,
NETSCH) 47 5E . BLZ) 10 mg #F A A AL 5
H  7ER RS S LL 10 K/min 9 715 3 %\
FiR T E 600°C , 25 FALHHIRIES L.

sZWkJE PVA/PVP/KOH i P 38 43 1 45 #4
K LA 61 53 BT AL (FTIR-4200, Shimadzu ) #F 47
SrHT. 3 T 4000 ~ 400 em T, 43 HE R 4
em T HIREON 10 K. UESERNE RS,

B i W JE SR H B R T B R
(Siron200, FEI) #E47 43 H7 . K5 6 7 W P % o e
W7, BB T % 4 i 7 i R BT L LR LT A A 4

I ) 3 ik 3R (swelling ratio ) SR IR FR vk
W K AR EL 25 oh 60°C R T4 24 h, U RE
AR R L B B R JRE R A5 3 A i AR B, e R
Vi » SR 8 F BB W (99. 8 wi% ) 1 72 h J& , Hi
R T S T R A T R RS R R LT
JE R JRE T, 45 21 R A AR B G2 VL, B
FH s B %l o 5
Veu = Vin 1000

v

JE Y B 7 S R AR £l OE AL e AR
(VMP2/Z,PAR) |38 i 52 i BHL be vk BE47 U 5E . 4
2 AR I 100 mV, F9 455 A 0. 1 ~ 100
kHz. P30 e v, B8 A AR 6 9 2 S 100% . i £ L
FR ol A

Swelling ratio =

L
T RTW

A LN, R R B, T o i 1Y 5
JE W I B

o
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2.1 BEMSMRES

PVA .PVP fil PEGDE (¥ 43 T 45 ¥y i 1& 2 fr
/~. PVP i [ B B F PEGED i ik 5 5 PVA rf
() 72 ik 2 0] 2308 B 43 1 [B) S0, T4 55 T PVA
5 PVP Ll J PVA il PEGDE 7 7K % W H 1Y AH %%
P WD TR A B o A B . SIS A% IR ) R
FanE 3 FE 4 s, WKL 3 (a) R LLE L, 22
HEJS PVA JEESMULI4 235 0. 278 PVA iR A —
JE Y PVP 5k PEGDE J&5 , il 15 19 &2 & A1 WL 7]

FERBOL B, R WL B U] A AH 23 2 (LR 3
(b) 3(e)). 23X 3 F 43 1R F 4 mol - L7
KOH # i 24 h Jim, BRA B4ty JC (0 358 W1 A2 R
wEILE4(A)) Hg e Tk E ks

XILTF R R T (LK 4(B) ).
~
N. O.
’% (o CH{E \/%OCH3
PVA PVP PEGDE

Fig. 2 Schematic structures of PVA PVP and PEGDE

Fig. 3 Membrane pictures for (a) PVA,(b) PVA/50PVP, (c) PVA/25PEGDE after chemical cross-linking

Cross-linking time:1 h

Fig. 4 Membrane pictures for (A) three kinds of samples immersed in 4 mol - L~ "KOH solution, ( B) after rinsed the membranes

in D. I. water numerous times

a) PVA; b) PVA/S0PVP; ¢) PVA/25PEGDE

2.2 HIEM

A2 BRI J5 PVA & PVA/PVP JE f1 PVA/
PEGDE Ji i P E i L W 1] 5 fros. W 5 (a) |
5(d) AT LA, A2 B S PVA IR A A e A A2 2 W]
BENTRE S ZLHD PVA R, X EZEHT
PVA I3 P9 70 S50 B S 1k 0 2% 45 0 B9 B AR e T
JEE R RS E P XL 5 (a) (5 (b) AT S (e) AT LR
W2 AR 540 PVA AR LAY PR e 1
BT 3 A HrBeiy AR . P — B BL (80
~200°C) I A I 5 (10 5 B K 0 RS R I R TR
T AR AR B AR B BE (210 ~ 380°C) St
PVA FR 73 0 5 W 2¢ 51 /95 55 = Bir BL (400 ~

450C) M2 R AW B B A, X5 Qiao
AEUOU A B PVA BB A W 52 4 G AR A B B
HEAR - MR A —E =M PVP 33 PEGDE J5,
A B IS E MEAH L 4l PVA B4 Fr i . 4l
PVA JRTE S — By B 04 S Ui I A 0l 2 2R 235°C, Y
BAT 25% PVP 5 25% PEGDE 5,5 & K5
I B e I i R 43 0 9 R D 250°C il 257°C
[F] o 52 4 FREAE 3 B B 1 JBT 5 401 2R 43 il 5 4l PV A
B /> 5% FI 7% . 3% R W PVP o i g B A
PEGDE H Ak 5 PVA 355 P 19 52 55 2 [A] 12 i
T AR E AN, ORI SCH I PVA JE BUEUR 1Y
P EL AR W 2%, AT R R4 v 1 42 & TR Y B e
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Temperature (°C) Fig. 6 FTIR spectra of PVA, PVA/50PVP and PVA/
50PVP/KOH membranes under different conditions
Fig. 5 TG profiles of PVA, PVA/25PVP and PVA/

25PEGDE membranes
a) PVA; b) PVA/25PVP;
Uncross-linked PVA

¢) PVA/25PEGDE; d)

2.3 o

T WESE PVA LSR5 Wy o P I 1Y) 9 45 )
MG RALIE, LI A PVP 5 Y IEAEAC £ 7 %
LN AL R PVA B PVA/SOPVP Al
PVA/50PVP/KOH [ 21 4 6 3% an & 6 fir 7. [
Hh 2954 F1 2894 em "' 4435k C—H SR A 45
i h RO B A 26 4R 3h i W 04 L 1134 11 837 em ™'
3 XF R C—O fif 45 4ig 2l Fl C—C it 45 41 3 ) ¢
e, 1718 em ™" 4b C = O 4 45 4% 6 ok B 3 Bk
I GA Hrfy ™ [ H R AT 5 3R WY R A Bk
KT ACHR BN, BN TR 1 T B0 1 38 HK 1) 2%
SEAE X B S5 A AN AR R T4 R AR E M B ]
LA B 4> OH il PESL A PVP i C—N S 4]
F1C = O KA YRR AIE W e e DA 5] v TG 9 308 2 43
P AH 2@ R X L 6 (a) F1 6(b) W] LUK B, 1R
1672 c¢m ' Ak PVA/SOPVP 5 [ 437 1iF W A g oo J3
KT PVA &, 5 o] g &l TR A PVP 535 1 %
hC=0 EWr k. NI 6(b) 6(c)Fl6(d)
A LLE 1,6 (c) A1 6 (d) LA EIETE 1718
em ™ AR C = O {45 Ji 2 W e e 3 2k, ) B AR
1571 em ™" 4b 7= A 3 A W i 06, 3k 6 B T s b KOH
AIAEAE. R R B e iy 1 P B AE B 25 1 T s R R
A B N, A B E R R R, OF H R IR JE A1 C = O
(—O0—H) 5 KOH #k—L e W A iR ek C =0
(—O—K) , 1571 cm " b By 52 18 £k 04 A X i feh 4
PRSI 1 6 (c) \6(d) BT A, & 6(d) Hh7E
1571 em ™" Job F9 A W2 AT e 58 FBE L 6 () Bk, 5 T
A B B T 5 A ) TR KOH iy Wi

2.4

a) pure PVA; b) pure PVA/50PVP; ¢) PVA/50PVP/
4M KOH; d) PVA/50PVP/4M KOH conditioned at
80°C

Fig. 7 SEM pictures of the cross-section of PVA,
PVA/PVP and PVA/PEGDE membranes

a) PVA; b) PVA/50PVP; ¢) PVA/25PEGDE

R
B 7 4 T 4l PVA i PVA/PVP i1 PVA/
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PEGDE JERIrim i Gi . & 7 TLVE &
A WEEWT T O' 1 3%, AN A7 AE B R 0 A 43 B X, T
HERMW 54 PVA R T (%) T T8 008 45 A4 ¢ E
F UL UL, PVP 5 PEGDE 5 PVA B AATRGF A A 45
P, X 5 EANTR PVA Z B8 A1) 5T 18] SR K.
2.5 BFHEXR

PVA £ . PVA/25PVP A1 PVA/25PEGDE fi
(L R B KOH ¥ 80 BE A8 fk an I 8 BT . AL
Kt a] LA, PVA/KOH Ji8 i) L 5 38 78 I 3
VA VR 3 TR PN 22 S T o S R AR Y B B, 7F KOH
VW BE R 2 ~4 mol - LBk R MH 4. 73 x
107" S - em ™' LB BEN R fE FAEH A B T 3 2
kAT LA LA G PVA 5 L) OH™ &
T, 53 NI A D O SR TN I 4% 5 R R Y
OH™ B 7.4 PVA hiE A1) PVP(25% ) B,
AH TR B4 v BE 2% 44, PVA/25PVP/KOH JiE i) i
R PVA/KOH JFEBA i 45 55, [ B 78 KOH ¥ i
WREHN 6 ~8 mol + L™ I ik # i KM 7.73 x 107
S em” X EB PVP kAL C =0 W] LhiE
AR A S5 38 2 KOH 3 A ) 3 i g
PN OH ™ #8301 Y Ve B, DT 42 oo B iy g, S 6. Y
PVA H1i A 25% PEGDE J5 , & & B 5 A H
PVA i PVA/25PVP £ = iy T B, i & 3
7 KOH VAW E ] 6 ~8 mol L™"H A[ ik 1. 43 x
1077 S - em ™' X FEIH T PEGDE X I i) 384 93 4 ]
A5 A WSy FHE RN, [ i A K, BT
18 B IR, AR T B v R L

24
o PVA
20 - o PVA/25PVP
T A PVA/25PEGDE
E 161
[72) A
~ A
v 12r A A A
9 A A
; 8r o o o
é 4 b o °© 8 o a ° o
Q o
= o
3 : ° o
o 0
Q
—4 L 1 1 L L L

1
-2 0 2 4 6 8 10 12 14
Concentration of KOH (mol Lfl)

Fig. 8 TIonic conductivity of the PVA, PVA/25PVP and
PVA/25PEGDE membranes as a function of doping KOH

concentration in aqueous solution

ARV R 1) PVA/PVP & Fl PVA/PEGDE JiK
Y SR B KOH W vk B 22 L I8 9 B i
Kl 9(a) FATLIE W FiE PVP & & M3, PVA/

PVP E & M B SR M Z M. 5 4 B
PVA 5 PVP Wi Lk 1: LB (PVP [ & &K
100% ) L SR A5 2 x 10 °S « em 'L i — 42
i PVP & % 200% , 78 KOH % B K T 4
mol + L™' 2 J5,PVA/200PVP/KOH JER H S % K
M PVA/100PVP/KOH JE Yy 221X, X A] fig J& H
T PVP BRI 26 KRR M, T PVP YR A S i
Z 0, UM SRR 2R T . L A& B PVP
G R 200% B B S OK IR E] T 144% .
AR ok = 1 E K R BEAR T R Y OH ™ B8 (1% AH X
e B, AT S BUBE Y reL 3 32 R

2.5

a o PVA/25PVP
~ o A PVA/50PVP
Lo20f © v PVA/100PVP
S < < PVA/200PVP
<) \%4
T 15F o
2
X
210 &
>
£ A é A
= A
2 05t ~2
o
O

OO 1 1 1 1 1 1
0 2 4 6 8 10 12 14
Concentration of KOH (mol L_l)
1.8
b —o—PVA/25PEGDE
—o—PVA/50PEGDE

= sk —a—PVA/100PEGDE
£ o
Q

2

o 1.2 F D\/\q
= 8
X o A
Zz 09f z
2
3 °
B 06} //—m
1S 9
O

0‘3 1 1 1 1 1 1
0 2 4 6 8 10 12 14

Concentration of KOH (mol Lfl)

Fig. 9 Tonic conductivity of the (a) PVA/PVP and (b)
PVA/PEGDE membranes as a function of doping KOH

concentration in aqueous solution

XF PVA/PEGDE K % , 4 PEGDE 1}y 1 ¥4
FIRA PVA it gy 18 9 (b) ATk, 75 A [5] A B ¢
BEZAF T ,PEGDE & )y 25% W) 2 & B i 5 %
A OB 5 i (50% , 100% ) 14 5 B T 280 . 45 S
I PVP X 8 Wi AF — #, i T PEGDE BAy
REF M 2K H5 1k, 24 PEGDE IR A R E 21 & &
BOUL A BB 5 K R 2R T TR AR T B OH
BT AR B, T S BOR 5 R A T R
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i P B 5 7 58 48 BEE 0L FH - ARk F b 2R 55 v TR
i P14 5 R i) fAE 2 A Tk Pk B 58, o ) O 7 Il
Th i i g R s IR S T % B ) T R R
YE, 4 9% PVA . PVA/SOPVP i fil PVA/
25PEGDE [i5 12 75 AN [R) 5 B Ak B KOH %5 3 b Ak
B 24 b WU RO 2 B K g B T g
B E B, PRI AE 100 mL 5 B /K 24 h
J& % M. PVA JE. PVA/50PVP fE fI PVA/
25PEGDE BEYEAR [F] 25 0 T Ab #L 5 19 i 5 R A8 4k
WE 10 . E 10 (a) ha] LU Y, 76 4k B 6
VAW BE S 6 mol - LT3 Bl A L S 3R AR Ak
A — B, Y B Ak B R R R T s m TR L R L
PVA/50PVP fi& fil PVA/25PEGDE i () Hi 5 % i
A% AR B o W B, 80°C 1F PVA/SOPVP JEE il
PVA/25PEGDE JE ML SR N 1.42 x 10° S -
em R 6 x 1077 S« em T A ) A g IR I R S

PVA a

—~ 15 |- (Imm PVA/50PVP

TE =8 PVA/25PEGDE

o

@2
b

=

X

2

=z

5

=

=

=]

o

Q

20 40 60 80
Temperature (°C)
21
PVA b
18 |- mm PVA/50PVP

EEE PVA/25PEGDE

Conductivity X107 (Scm-1)
o

60
Temperature (°C)

40 80

Fig. 10 Tonic conductivity of the PVA,PVA/50PVP,PVA/
25PEGDE membranes after conditioned with KOH at
elevated temperatures

The membranes were conditioned in (a) 6 mol - L™ "and (b)

10 mol - L =" KOH solution at elevated temperatures for 24 h.

T 130% F1 175% .t st 0] UL, 4b 838 3 T A A
TR KOH (1) Mg iAr , DA T 12 e JEE Wy 32 323X 5 41
Gt aE R — 3K

21— 20 2 5 B WA PRV E & 10 mol -
LB, AE 10 (b) s i L i, PYA/SOPVP [ Al
PVA/25PEGDE JE [ H §% 57F 6 mol - L™' KOH
VTR Hp A B T A R A I AR A X B — 8
T R B AIE T B A R R R e M
2t X R T A A A v R L vk B
LA B A ) T AR 2 M, iX 5 PVP  PEGDE [f]
PVA JE 13505 1) 28 HAS K X 28 25 7 A7 G
2.7 HEEKER

R T 7% SE AR TV U 0 i TR e L F
PVA/6KOH Ji ( i )& BE 25 54 50 pm ), PVA/
50PVP/6KOH Ji& ( JJEEE 25K 60 wm) F1 PVA/
25PEGDE/6KOH B (B J& B 24928 60 wm) 43 51| =
TEAS ] BE R Y T B i (99. 8 wi% ) H1 72 h, JF
& FF Nafion115 JEAEXT EE. 3 Rl i B A0 Nafionl15
FEEE AN [) 3 BE T X HY B A s ik S &1 11 o . |
11 AT %0, & T, PVA/6KOH JBE (1Y) HE s ik =2
(20.5% ) BY & Ik F Nafionl15 & (41.8% ), A I,
FER B WD, SC RIS 1 PVA JEAH [ Nafionl 15
JIE B AR U 19 1 K P fE. PVP FII PEGDE 19 IR A
4555 A PR R S5 Tl R A P 1S n L JL-F- 3k 21 R
Nafion115 5 [f] B i) 7K SF- , 33 2 DX A BB 43 K
srF—F,4 5 PVP iy C = 0 JHF1 PEGDE
o ) Tk SR TS SR A P 5 A S 1% TR R ik R 1
fin. SR Bt IR B, Nafion] 15 Ji5 %) FY B2 3%
k& W% b JE, 100°C B B OEE B K R 5 A
203.3% , JL T 5¢ 4= 3% K ML 5® BE. 1 PVA/
50PVP/6KOH 1 PVA/25PEGDE/6KOH Jii iy Ff
Pt v T 23 i ViR 1 T o WU A B A8 A8 Ak, 100°C s
B ik 22 [R] 21 F Nafionl15 R4 1/4 (W
1), 32 B oy & 4 WY iU 45 44 5 Nafion [l
A% w3 DX, Nafion [N A7 75 125§ FE 451, B &
T FEE 1) v, PR T 8 8 A IO K 7 A Y
e AE R, AT W BE T 22 i R R R T
PVA/PVP & fl PVA/PEGDE i iy F £ i {2 58
156, R IE B T B0 B W 45 S5 4, 1R 45 ¥ 25 B 1k
FooK o3 R R H B 0 1 198 38, A R0 il 1 R
AT K, 1 ELax b i VR R e & i R S0 .
Al WL, B9k PVP o PEGDE [ 18 A 2 fif JlE fy H it
kA T8 L (H 5 Nafionl 15 AN [A], Bifi % i
FER T 5 A B Y B W P SR B AR 4 i R
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SPRRE M, AN S R a4 K T 3t AR R A AL RS E
M. X X4 J§ PVA/PVP/KOH & 1 PVA/PEGDE/
KOH fEFES M & 3 B ikl b s 7 AR

PVA/PVP [ fil PVA/PEGDE Ji. PVA 5 PVP i
PEGDE Wi R 5 2 6] B AT B i A 24, IR i
AT U SN UE .

5 %5 L. (2)PVP Fl PEGDE Jp il %f 5 i 1) 4% £ 50 A1
H4IB R T TR PV A JE T B I A
20 s Nafion1 15 LS I 4 Bl A CH 6 A 4 LA AR A
200] & A e OH 0 (3)PVP il PEGDE (IR AATFI T 42 5 5 A i
S v PVA/25PEGDE/6KOH . (L S, AT A i th PVP 4 100% B, H B
é 150 ° TAERRK2 %1077 S - em ™' 1 2 PEGDE fy &t
= 10} H 25% i, B R AT 15 1,43 X107 S < om .
é 50| i o . (4)PVA/PVP i F1 PVA/PEGDE Ji5 76 & Ui
L. 5 TR R PR T A AR A i T AR . WA
b A% 80°C 10 mol - L' KOH AW Ab B )5 , H
Temperature (°C) SRR T 6 mol - L™ Hf i kb RIS A ] B
Fig. 11 Methanol swelling ratio of PVA/6KOH, PVA/ /}51}6
50PVP/6KOH, PVA/25PEGDE/6KOH and Nafionll5 (5 ) PVA/PVP/KOH Eﬁ ﬂ] PVA/PEGDE/KOH

I Y ¢ B 25 4 4 6 T 45 ) 5 1
100°C i JE Y LV K 500y 7] A £ Nafion1 15 i€

membranes at different temperatures

3 i 174, X KW L0k PVP 53 PEGDE &1 J5 1)
PVA JE5 & AT B4 Dy — o B4 00 el 12k 00 R H
(1) i J o o IR ok, Wl o 17 PVA S o e A e i e
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SOLID ALKALINE ELECTROLYTE MEMBRANES BASED ON
POLY (VINYL ALCOHOL) FOR POTENTIAL USE IN FUEL CELLS

FU Jing'’, ZHANG Haiyan"’, QIAO Jinli’, MA Jianxin''’
(" School of Resource and Environmental Engineering , East China University of Science and Technology, Shanghai 200237)
(* School of Environmental Science and Engineering, Donghua University, Shanghai 201620)
(® Clean Energy Automotive Engineering Center, Tongji University, Shanghai 201804 )

Abstract The solid alkaline electrolyte membranes have been succesfully prepared from poly ( vinylalcohol )
(PVA) ,poly(vinyl alcohol) /poly ( vinyl pyrrolidone) (PVA/PVP) and poly ( vinyl alcohol) /poly ( ethylene
glycol) dimethyl ether ( PVA/PEGDE) by doping different concentrations of KOH aquaous solutions. The
morphology , microstructure , thermal stability , ionic conductivity and chemical stability of the membranes were
investigated in detail. The wholly compact and homogeneous composite membranes were obtained due to the
good compatibility between PVA and PVP and/or PEGDE | and no obvious phase seperation was observed. The
ionic conductivity of the composite membranes was enhanced greatly with increasing the content of PVP and/or
PEGDE in polymer. The measured conductivity of the membranes reached as high as up to 2 x10° S + em ™
by addition 100% content of PVP and 1.43 x10 > S - ¢cm ~'by addition 25% content of PEGDE. The obtained
PVA/PVP and PVA/PEGDE membranes exhibited excellent thermal stability and alkaline tolerance where no
obvious decrease in ionic conductivty was observed even after the membrane being treated in 10 mol - L'
KOH at an elevated temperature of 80°C. FTIR spectra results suggested that the KOH absorption of the
membranes increased at elevated treatment temperatures, which gave rise to an increase in the OH ™ charge
carriers density. In addition, the methanol uptake of PVA/PVP/KOH and PVA/PEGDE/KOH membranes
showed almost no changes after conditioned at elevated temperatures and, were 4 times lower than that of
Nafionl115 membrane after conditioned at 100°C . It could indicate a potential feasibility as a promising PVA
based solid alkaline electrolyte membrane for alkaline fuel cells.

Keywords Solid alkaline electrolyte membranes, Poly ( vinyl alcohol ), Poly ( vinyl pyrrolidone ),
Poly (ethylene glycol) dimethyl ether, Chemcial stability



