DOT : 10. 14028 /. enki- 1003 =3726. 2007. 04. 001

544 [ S R B -1

B Al

22 iR

EERBBEAR YRR R (L)

BN IRE REN BEL
(LB KPP T FE, B 200240)

B A 1 AR AR S R AL 2R & W) T SIS B B BT S R LA 25 TR R BY i A AP TF
TR T AR AL S A A RS S YRR (0T T3 FR R KPR RO RS AR IROK R A A i 2R P B
B ARAE) Z [ 50 5 5 Hrp 85 B VRS AERL SR I 7 TR BF 8 AR B IR EAT T R IR N A
LML . B s A SOEXTA R HORL R it BT SRR R R B R 4R T — SRR MR, Ay o8 BT
s b ERERLEA T A RS WAL R S WA 5 T I5

XA Rt s T ACHE IR B B AG BT

L T SR e TR R B

WA} R bR —FReRHRORL 4 1057 BE B HR S A A RE I 3 B, BT R 80 T UG L A DA DR B A I S
Ao BRI N SR MBS E S, FAE 1839 4F Grove BUESL 1 A B55— MU U
BH BRI | (BT EF EAMIELD 60 4RR. R 1973 EMRETREHLE A Z AT &
FEFAL ., AR T T FL R DA AN TR AP0RL T 23 DB AR P it (G P SR ) IRYER R} e it (2
FHBRRR ) A RABRBRER AL LTt (BRIR B AR IR AR 10 | 181 PR S AL R FR it (n S AL ) A0 i1 5
HRAORL Rt (PEMFC) . H AP BT S RAPORE FRL it o T P BT 7 | F IR0 R4 S48 ) R ) i
MAE Z PR T ZmT e, HOARRERE 1 PR, BT S fBl e piA 2 7L ik (PR ATEA
) Z 18] FE =BG 4 . MR FEAR S5 5 5 T b S AR AR R A A . T AE B AT
R A IR TR -5 58 USRS T MK F DU 5 M I [ BAR R B AL . A Pl T A A
R e T AR B AL TE PR AT 7SS R PERE . X T~ AU B B D Rt r it G AR BB A 1 4R
TZE2MYAR. HTEZRHT R TAERAEREMRACEEREMR T dnfrdt—P B ot & E (B) 1 &
s WTE— 2P R ARAAS . BT SRR A 1 22 IR A e, NTTTAS B 1 481 PEMFC AT 72 45U8RAY
EIRFIR R,

2 UF R BSEATRY B KRR

JRT S PEMFC B9 DalfE . VR (1) S Fa PR ATBING  BELIEARRA  R (RR) EHR
BRENFEN ; (2) AR BT B3 R amy, TR A RELBR /N, OB R b A RO By 5 (3) AR A [
1 H AR AR T AT BE RO SEAL JE R HH A By B AR e A2 1) B AR 310, 7= AR SR B i (A
R S R R R TS BB 0 S A R BER ™) (1) AR (2) R T15 SR (kL
R AR (3) REFHY 00 (FUA k) MRST R EVE: (4) R fa e tE i g

E4WE . HEARE ST FIWH (45 50373026 F1 20474037) ;
YEZ B . mM(1980= ), 55, B scl K A0 T Be it o A - 32 Bt S0 SR ORE FEL Tt F I 3 J80 o vl AR I b
* JEIRIK R A Email . jhfang@sjtu~ edu-cn-



.2 . o4 7 & # 2007 4 4

Hat) Aar (Oxygen)

|

IH’

1204 ()

I_ Aar (Oxygen)

Cathode

Anode

Polymer electrolyte

BT BT 2 EARRE it AR 1A
Figure 1 Schematic picture of PEMFC

P (5) ARMRAY MR (H2 A1 02) BRI EREE A (6) SHEAHIEAILAS: (7) KIIEHREE.

FIHFTAIE AMIEEH AWM T RER BT AR EAR . WA 45 MR BT 1 3 # B R m] 73
=k, () AL 3R B W (sulfonated polymer membranes)[gw%] ;(2) 2 A % (composite membranes)w%m] :(3) ¢
HUERT5 7 (acid-doped membranes )t ", JCHb A7 4 JEA R S B JEHLRR (AN AL IR READER ) 1 Bk
(B TER B WA BT R BEFT g S FE A P 2 AL SRk R B sn iR, &6 I —kifE L
2 TR (B A) YERE BT T R BRI, TOLIR IS 2= R 6 T MR (AN BERR . TR 45 ) 15 2 TE
VESR-G W) (LBLR) BRE W) D BR AT UKW PBL) W BRI E B 45 1K — SZARAR BRI BTSSR . BRIRIB R
BRI FEK M2 1 3 [E Case Western Reserve University f{) Litt 1 Savinell F 1995 4E kiR ., HRE BRI
P AR R A AR AR (<<1020) BE 3 58 A To K B 1 DU BB RE (R R B 1 TR 7 PR 3R, T B 75
WA R TR, DR X SRR 5 iR (120~ 200°C ) R} e il T4 R RO 52 1) AT
AL, (ELFR Pk 2R AR — AR5 A i B U2 B P 35 2 O B IR S5 Wi B Ut 25 (B SR 7 HE 7K 78
R BESE A RS K ) » B BT 1~ S LT T [ X2 A X SE IR RE ARAS S PR A ) T2
JEE , BRTRSE A SO A 2R . SR & W2 BT 2S5 IR S SR 15 5 22 (0 — 2R A4 R
BN =2, (1) 2FABHEREY: (2) S0 &RAMAREY: (3) S HAMNMEREY.,
2.1 25EBUREY

XA R A BRI FAE 53, RAFO) 50 B D0 5 0 A0 A AL 2 B e VR DA SR 8 A 5 )
FE AR 2 B ETRATSEBR I AR I 2 3 T 00 A S BB F i A B A . K S A dn
B 2R, REWH 48 b Eu KRN CF SEA R, M EETE % KA, X 5 25 KA A B %
(hydrophilic domain ) . J& A F) T BT &5 ) 35K B IE  3X 25X RAPRHE K h B IR S i i3 i) —
ANFEFEKE A BT RUR TR R A AR AR IL A IR R R, X R e RBIR GV A AR RSB EMN
FHHN—ARIN, SEEF AL (Dupont ) 2 7], F& S (Dow ) 28 7] Al H A4 JIBAL B ( Ashahi ) A B SE G TR & T 7 b
%K Nafion, Dow s membrane 1 Flemion, Aciplex [ 4 U BRIL IR &4, XEEREGYIRY £ B2 54 T %=
A S AN R FE 1) 2 5, Nafion 2 s Jy JLAY HLAE /e 2 09 M A B LR &9, REE B TAFTE
1966~1969 £EHA IR P X PR, FEAERRORL L ith b B 1 ) A3 i ik 57000n 35, SR TI7E KA RS
VR 3 A AT AR 2 38 3 [ 70, 51 2 A ot A8 R B oI (- 100°C) il N - F S S
Wit ORI G2 F B o 6 5 DA BRI I 72400 25 R IR 38 iiis Y5 4, DR s 0 i B o 1 A2 46k



544 [T S R B .3 .

|

CF2 7CF2-)X_(.TF —CF27;,
(OCF: *?F'),,L_O_('CFz')z_S03 H J
CFs

Nafion; x=6—10; y=m=1; Dow 's membrane ; x=3—10; y=1; % =0; Flemion and Aciplex;x=6—8;y=0—1; =1
(x and v refer to the molar compositions )

K2 AHBRRER & —t 2 4
Figure 2 Chemical structure of perfluorinated polymers

HEFAREYM LSRR EWAFZS A (DIFSHAR Y L2 RN R Y EHE R L. Of
HARZ AP AT DL B K s (2) B A TR PERE A n I & S0 R 3R & W T LATEAH 24 98 A4 T 9 Bl N B A
(R IKRE T UL 7K 7 SR AEAE SR & ) T AR PR 1A A 1L JEOR K BB 0 e s (3) ol 24 1y 70 -1
s AR E AR SRR E YERT LUS BRIR BEUGE  (4) I AR & LR &4 5 e A i R 55

FIHATY L MBI AN T RERARE RABAR GWAM R, TR S AR S bR
A 2 T AR SRR KRRV B AN 45 HF25 AR B AR TAR, 3 T aX S bRl P fEs
o Hrerr,

3 AREREBUR MM T T REW B IUR

3.1 FERAEARESDIER

FEE PRI SR AR A PF I (1) XTEHAR ST ERLALTE: (2) miffifr ok
BRE.
3.1.1 BAWMEHAL JEREL T BA & RO R, BHAR S KL O S BUHB Tl A 7=, AT LA
TAELENE A, RO BEAL R B SRRER R I BRIR | SUREIR  BRIR RS . R MR R AN SRR
YRR BR VR AL R A A 5 1 B S I A, X SRR T I — AN B B, 55— AN S R T
A EEXELURE R FE ] . WBR MRS L s A R 3 38 TR N B s R A, B o W%, |
JEREAL Y AT E 2B Th A I T R BRI 20 B AT A (SPS) U Ak B gk (SPPE) Y etk B
Bk, (SPSU )™, il Ak, 3% 15k Bk i (SPEEK)”" "), i fk, B2 2 (SPPBP) ™™ 0 il Ak 5% B % ( sulfonated
polyphosphazene SPPz )™ ™ &5 S Eefi Ak B &I AL 2 A5k an &l 3 B

CH—CH A~ CHy
| “n — 0 ]
HOLS) .-

("l“ L) SPEEK —p=n

b i
.‘\u,li)‘_
SOuH),
CHy

£

ﬁ/#
ey =

)

-~

-

.

= _— (“1 7\ LI.'El./ \ CH;
¢ OO0 (f.

0 (HOS), CHy Z %
" SPSU (HOSS), Ty
SPPBP SPPE
FEI B! /g WA L e 2 b A R i A 2 5 (05 ST )

Figure 3 Chemical structures of various sulfonated hydrocarbon polymers by post-sulfonation method
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Recent Progress in the Development of Sulfonated Hydrocarbon Polymers

for Fuel Cell Application (I)

GAO Peng, GUO Xiaoxia: XU Hong-jie;: FANG Jian-hua

(800 Dongchuan Road: School of Chemistry and Chemical Technology: Shanghai Jiao Tong University . Shanghai 200240, China)

electrolyte membrane materials for fuel cell application- The syntheses of various sulfonated hydrocarbon polymers
such as sulfonated poly (ether sulfone )s, sulfonated poly (ether ether ketone)s, sulfonated polyphenylenes and six-

Abstract; This article reviews recent progress in the development of sulfonated hydrocarbon polymers as

membered ring sulfonated polyimides via post-sulfonation and/or direct polymerization approach from the related

sulfonated monomers are discussed -

Key words: Fuel cells; Proton exchange membrane ; Sulfonated polymer; Synthesis; Proton conductivity



