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Preparation and Performance of Proton Exchange Membrane for Automotive Fuel Cells

Zhao Haibin
(Hebei Jiaotong Vocational and Technical College, Shijiazhuang 050091+ China)

Abstract : A series of sulfonated poly(aryl ether ketone) materials with different degree of branching were synthesized, and

the structure and properties were characterized! The obtained polymers show high molecular weight as up to 7.00 x 10°, narrow mo-

lecular weight distribution as 1.17, and high tensile strength as 20.55-28.81 MPa. Following with the increase of polymer branching

degree, the thermal stability and-oxidation stability are improved. The weight loss at 550°C is controlled at 39%-45%, the lifetime at

80°C is improved to 7.25 h. The branched sulfonated poly(aryl ether ketone) membrane materials show higher rate of water absorp-

tion and proton conductivity. The polymer branched sulfonated poly(aryl ether ketone) membrane material with high branching dgree

exhibites high proton conductivity as 0.33 S/cm at 80°C . Through the observation of the micro morphology, it is found that the

branching structure of branched poly(aryl ether ketone) can support the surrounding hydrophilic sulfonic acid groups, and promote

the formation of a continuous proton channel.

Keywords : fuel cell ; proton exchange membrane ; poly(aryl ether ketone) ; branched structure
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0.32 mmol ; LA MPAES2 ~MPAES4 73 54 £ L&
VARG EY 2 (IR EZ R 413 /1,5.94 /
1,8.06 / 1 BfA5 Bl i) HH AR U A S AL SR 5 Bk B
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mmol mmol % syt A B /MPa
SPAESI1 0 0.32 92 054x10° 1.67 30.12
SPAES2 1.32 0.32 91 7.72x10° 1.16 28.81
SPAES3 1.90 0.32 95 747x10° 1.17 24.37
SPAES4 2.58 0.32 90 7.29x10° 1.17 20.55
Nafionl17 25.70

H2E 1 v %0, Rl A S A s, A %
V7 14 7 S S A R I N R 3, S AL SR T kR
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FEER IS BRI, I 53 0 A AR X3, 208 1.17
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77 kU & SPAEST 1A 32 1k 5 5 O Bk RAE
SPAES2 1) 443 i A7 R AH 25 AN K, 5% 2% J I 1Y) ik
FEF 2R 230°C, Bl A 32 A0 B3 R, SRS Bk B0URE b 1)
P e MR B st , Horb b 5 SOA0 RS 1) 3R 05 TRERRURE
i SPAES3 ¥ 5% 2K 5 B A9 L Ry 242°C, & 1k
JEE 4 5 55 Bk ANURE 5 SPAES4 TE 5% 2k T I %) 1R
5 255°C, 300 °C Z Hij SPAES1 #1 SPAES2 1) # /3
AT R AH 22 R K, 300 °C B A 2k 5 10 13%, 1
SPAES3 F1 SPAES4 (1) #4 2% 7 43 %Il K 12% H1 9%
1E 300 ~ 550 “CIX[A] P, SCARZR 5 BRI AN S AR T
Pk B B] A AR A T T Hh R W S AN [
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45%,40% F139%, DL 455K, bl 3R 05 Bk 2
AR A3 O, A il A EES U PEAS B A R Sl A el
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e A BE IR BT, AT S b T L 3l A4 B R
B LA
100
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80
70 +

B A5/ %

60 r
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(1) IEC.

IEC A DL FH R 58 SR A W B il A el 1 35 1A 1)
[T e AT £, R RS WY IEC 77 2R RIS
ML N, TEC (BRI R G Wi iR i BT 114
REEAR, T IEC {8, W2 FBUER S WM PER K.
3% 2 BA YA IEC (] LIE Y, EH Ira
BRI A B S A 3R 5 AN J5 1 S8 8 S 1) B8 - A F 2%
G 1.69 ~ 1.74 mmol /g, H.52 1EC {5 3
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DAt X SRR IR 3 SIS HEREY
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VA it s 1 S 2 B BoRk L, BRI
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ke @%mo@/ iﬂmo@ A MFETE

(mmol - g7) /(mmol - g7) /h
SPAES 1 1.77 1.74 3.67
SPAES 2 1.73 1.72 5.75
SPAES 3 1.72 1.71 7.00
SPAES 4 1.71 1.69 7.25
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B AT PRGN JUT ] % 1) S5 A4 114 i A
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B T RNV AR R T A 2 AR
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T Z A A AR, AT ek (H2
FroK AR e W2 i R RS 1Y) 1 2 PR RE AN, 3@
WRA Y R K SRR R AR Y 1 (IEC {H) i,
REPIR AR S . (AR E A B SR
FFRERR A I8 7K 5 U it TEC 5 A% T 25 10 P ARG, G 4
JirR o 3 TSR A W A s B ST s 15
SE e, AT f6f S b LA 5 K S 1A 1 WK g
P, DA SR A5 B R R K R 8, s il T
A TG 14 R 7K 23 i S A R 1 34 R e ) 3
%o A AR TR R AP K R
S DN =

100 ¢

80
SPAES3

60
SPAES4
40
20 SPAES2
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i / C
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195 SCAE TR T BRI S BB A 3 B S AR
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JERRAR o i X — B 1A S R S R A AR E—
SE R LR TR E RS A A s, iR T
PRI RO RN . X i — U IA SRR 5 BT
FASHPFA AT LLRIERE i 1 Jo 5% S, ik m] LA
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e A ]
32 r
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% 20 //
6L M
bl SPAES3 SPAES4
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e / <C
s BAPMIEEARRRE TR

JoT A% 5 SR SR Al i JoT - S0 48 A 1Y e L )
AefebRZ —. AWML AR FRE T 45
TN 6 . HIE 6 I, BEE R AW AL
PARCRE. S /e ) e ks o S I N = S A
1) B F5 BE DR RE iy SPAES4 7F 80 °C N i i T-14 3 3%
Ak 0.33 S/cem. DL LAFFT A, B S AL B ik
AT B AR ELAG 38 v B WK SN T A% 5%,
HAF e v B AR e AR R M e TR
TREE B R A, e U B i 3R 57 Bk AL 1 =2 AL 3 m]
DA B 3 5 48 L 114 1y P R, 1 — 25 S BRAE H B
TR P

0.40

= oas | SPAES4
§ o030l SPAES3
w025
o 020 ¢ //
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2.4 RAEMIEIEHAT R
Ry it — 2P IS W) SRR B v i H: T f
=S = ) NS WS VS A R A € R aR g A VE |
TALRITERIN SPAES 1 AR Ak 1) 55 S AL SR 05
fik . SPAES4 e F5 114 2% TRIJE A0 A4 7 0L , 235 2 UL [&]
7o HE 7 AT, SACFIEE ST AR SR 5 Tk AR e A
WSRO AR 73 B 254 , 33X 2 ol T PRI BE T %
FEI) R IR PR A1 e A= RAE T LR K/ Bk SO
FAATES . Hrh s S AR G W) SPAES4 MRS B 4544
AW, 3R T S A S AR B R A DL S Ak
SERINE RS, NI R T [ B 03R4, MY i
ES i) i e TR 1= WL i) i A s 2 = S B o =i

"3
ek, %

(a) (b)
a—SPAES1 #ifif; b—SPAES4 5t
7 AREE SR SR SR R R AR
3 g
B I — ZRHN B i A B AR SO A S A SR 5 ik
BB RL, 30 3o A g i o) 2 b R AT 1 RAE 5 I
I BEAL I SO R DY BERA R EAT B 0 7 6, ]
K 7.29x10°~7.72x 10°, I B4y F i 40 A 76 1.17
ZeAT AR FE T 3K 20.55 ~ 28.81 MPa, BEEHRE
Yy SCARRE R R I, B85 W 1 BAES E PEAS B B, 7
550°C T Ry BT PR FFR AT IRFFIE 55% ~ 61%. F35h,
1o SR PR A R D7 R TE 80 °C T A FH A5 i K ik
7.25 h, BT E TER RIS . 78 80°C T i S AL HE
R T7 BRI ) Jo 7% 335 033 S/ em. dE T
X SR WO B R 58 K B, S A SR 55 Bk
AR TR AL A AL AT LA S FERIR BE P, A1) T 2R, AT
SIS T IE , 52 RS WA BT SR
8 % 3wk
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