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WE: BB UK AR Fac e isirh, AT 3 FL7E iR AV B 45 1R 1ot
FHSE; M, eIEKPMESEfESFEGRE, MR T efms— 2R
Mo fEIG, RATFIAHBESER (HPW) FMEZENZ (PDA) FURL, 8K R 1
AT K KIPDA/HPWIR &4 (PDW) . PDWHPDA & SHPWAHL F4 &, A
HPWIP4. &6 15wt% PDW R AL Sk mA R (SPEEK) E A (SPEEK/PDW-15) fE
A K T B S R AE25 °CI 240.052 Sem ! HESPEEKCHHHE A (0.032 Sem™) &t
63%. fEIR AN/KF180K HIMiK o, SPEEK/PDW-158 & tH Box a2 € i 7 H 5

B MORHRIR TR AL REERE N BRI R LA KK

1.5

SERRAAEARAL RN R N SAE P R HER b % b A= T I 1) 3 B4 53
AL [1-3]. Al A Rk it B3 v AR AN PR35 ¥ G Fir it A 1 4 3k S A A2 4k
MR T SRl mg [4-6]. FIFHE & REVR & i B B 1R 2 — . A Re 2 4Bk
AN RER BAR MR U T 52, Rt — Fhof AU e B AL N FILRE Y 1L
EREE [7]. JRTASHEBRE L (PEMFC) BRI EE . IREE K.

PEMFC 7E5 =il T TAERT BAG B s I RE R #8R . 2R1f, 1EN PEMFC 1%
SR TR OEE, BT S8 (PEM) Em iR IGIE &I TAESBK, M
LR TR SR, X—HEEE T PEMFC (Wit —2 KAk [13].
%R (HPAs) , WBEHER (HsPW 12040, HPW) , [RIH H () #0E E 1
FsmmevE, DLRAEARIRE R T REFRIRKIERE, 872 H 7185 PEM KR
THSE [14-17]. i, E&EEFH HPA HAERBAIKENE, REDHER.
PEIE, K 30 wit% 354 HPW Rt (v S EREE (SPEEK) & & BEAE 80 °CI1)
KR 30 KJ5, HPW IR EHIRIET] 93.5 wt% [18]. Fit, 7EE & [H
SE HPA X528 i e A 2 3
ZERE (DAY RN DURS I8 A i E B Ry, AT LR 55 5 /KU i 8 A 0
REMEZER (PDA) . RZ B DR 5 Hifs e yiFTE J LT firf 288
LR | [19-22]. Bt4h, PDA Hitk45/h &G 2 Bae, ) LRI A%
[23-25]. XA T T PDA 78 PEM [ 8 HPW (IR e D BE [17,26—
291, B, He %5 [30]1# ] PDA W3 MIBRIEAYKE (DHNTs) 1EAHEE
HPW f45 5005 . 5 SPEEK SFHEEAHLL, 6138 T 15 wt% DHNTSs fil 42.9 wt%
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HPW HI9KESIERFR FHESZE (0117 Sem™) 25T 114%. HT PDA M
HPW a5 AR A BAE A, S RAEKIKRMNSH A EM T
F%. Wei %5 [28]7F SPEEK JEEFF I PDA iR%)Z KW A% (PD , BT RIS 4
E HPW, 1E 60 °CHI 100%HAHXHEE (RH) 44451, B 7B S RIEFHK K
5 0.212 Sem™. ZE /NN, i1 SFEMIMKLEA PDARZE PINE
BN T 51%.

SR, d ek e R A P AR XAV JEC A R AT VA M TR 7 AR TR0 T, TR b2
A E HPW $A R IR Ii%HE . Zhai &5 [317F)FH 340G HUMELE (1) 10 e 5 4]
K IGEE HPW AR T 99K IR SOk E 2 HPW, FERIUEKIR & 17k
EEETF/KPRIEIANAIG, HPW BB fE. AL Zhang 55 [32] K /K #akK
HPW £#34E MIL-101 (86 1, SRJEH B N R 7 B (SPAEKS) &
Jirh. fE 80 °CHI 100%AHXR A 24T, BEMRA 1o 3 51X 0.072 S cm™
' (24l SPAEKS Y 1.8 fi5) , FEHTE 30 °CAF MRk 30 RJLTFRIFAAE.

% PR F SRS R K, AT HPW BB fE— i 5% F T 52 k4
GRS . Rk, TEXIUTAES, AR A B A — DK #IEA T
AVET/KH) PDA/HPW JE&Y) (PDW) , HPW Fl PDA i fk2pigss & —
. PDW RAIAERAIEF 7 YR T Sk, 40 m FRRMIE S, ARdemE s
JERRF S H, PDW NET KB EHEALR TR AT 80 KA
R HESRAREE. i, HPW EEMSFMERKRE S, B EARAR X 82
KA TR TR AR R TR SE, b, ERT PDW REHES
M IS5 K TEASFIERA 5

2. SLIe

2.1. #48

B2 EE (98%) A HPW W B IL i R iEIL R AR A 7 (Innochem
Science & Technology Co. Ltd.) . HE LN (NaOH, 99%) Fl =3 H FLa FH
YethBR£h (Tris-HCL, 99%) WAH Alfa Aesar. WRHELFR (95-98%) AFlik £hE&

(36-38%) I [ [ 24 4 [ 25 ML i 4y F BR A 7] (China National Medicines Co.
Ltd.) . HEEFET (PEEK) (Victrex 450PF) W4 Victrex (FEEZIFHEARD .
N,N-—HE 2 Bz (DMAc) Al Z B0 B op [E A6 5 B A

2.2. B &

#4 PDA: £ 110 mL 25 F (DD /K1 40 mL ZEERIRAYIF AN 03 ¢
Tris-HCL. #AJ5 H NaOH ¥ 1 pH HIAZE 8.5, FHIIA 1.0 g HhIRZ %,
fidE 24 h 5, IEDTE I E B TKREBEUIR, RIEHEF TR TS 24
h, 3% PDA.

e PDW JE&H): %I FiRWIR, ¥ DA HiHEERS 24 h, REKkmE
IO 13.6 mL iR EEFR AN 5.0 g HPW. $ii3F 1 h 5, KRS 150 °C Rtk
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1T 24 h [PI/K AR EE . By Y E I JE I LB KRR D 41k, SRIEH%
TN 24 he T3 ¥R PDW.

#4 SPEEK: 1%, F 15.0 g PEEK ¥y A LE 80 °CH L 2 MRS T4 24 ho
SRIG, BRI 300 mL iRERER T, 7E 25 °C FRIZIEEE 24 he 2 )5, K153
VSN RNV AR A Y, A0 HEE [ 5 bR R B . BB T 7K 2 IR
BRRBN M, BRNFROERIRE. 127 AR 40 °CF T 24 h, R H
80 °CH 115 24 h, 5% SPEEK.

# 7% SPEEK/PDW & #/i: #£ 5.0 mL DMAc H i\ —E &K PDW Al
SPEEK (3£ 0.3 g) . BAEAHERR 2 h, REHEE24 h. TS5, B
TFEINBIEILA, HET 80 CCIIE XMLFEF 24 ho Ff)5, 1E 80 °CIHE A4t
FFE T 24 ho ZJ5H 1 M HoSOs fl 5 3 7K A H IR . BT EE R AN
SPEEK/PDW-x, H:H x /& PDW [ EEH 7.

2.3. RIEANE

X HHZATH (XRD) EFEZETER % Cu-Ka J8 (A= 1.54 A) MIATHX
(SmartLab SE, Rigaku) FI3RGH), HEHEN 5° min! HBHWHE A 5°%
60°, HILHAZHLT /MG (FTIR)  (Nicolet IS10, Thermo Fisher Scientific)
£ 600-2000 cm™ i [ Y XA R ) A 3E4T 7 RAE . A HE S B B
(TEM) (JEM-2100Plus, JEOL) 7E 200 kV (I s JE B EEH K. 1A
FHL T 4% (SEM)  (Quattro S, Thermo Scientific) £ 15 kV HIIN#E L E R
WS PER, HEHRE AR X HLLiEk{ (EDS) Kl PDW FHIIGER
G3Aie 213 x 107 mba B TAERIT, HH Al-Ka JEXP REAT T X 20
B A/ #r (XPS) (K-Alpha, Thermo Scientific) . #HE/r#r (TGA)
(TGA 550, TA) ERSHE THAT, WM 30 °CH| 800 °C, hN#HEZE A
20 °C min!s

R BRANER TR LB TKY, DR EKE .

MR () A(2) 7 591 D P IR 7K 28 R R K 6.«

M,, — My
Water uptake (%) = X 100% (D
d

, , SW - Sd
Swelling ratio (%) = — x 100% ?2)
d

XA, M, RPGE LRRRTEK DGR ES, M2 TRENES. S, M S,
) A A R - B T

I8 T2 e fig ) (IEC) A& i BRBIR 2 i (K. 3%, K TR i
FEMIEA 20 mL NaCl 7% (2.00 mol L") w1 24 h, DUREH HY, SRJ5 HFRiE
NaOH ¥ (0.01 mol L™ i, PAByEIE AT R IECHIFEARWT:

1EC = (0.0100 X Vyaon) o
Mgy

A, Vvaor & H T3 5E 1 NaOH ¥ A AR

JERR TSR (o) MHEAZETFEEE (ZENNIUM pro, ZAHNER) f# ]

A P B AR BEAT K o SE K AR A BT DY A Al e B R Al (BTILIO,
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BekkTech LLC.) #, AEMAEE LB F/KEGEE % (YSGDS-50, i
YISHUO) " LLARIAT R . i1 SR DU A R 5E :

L

7S (4)
N, LA SRR HEANERZEREER (0.50 cm) ;5 S 2 AR R
AL R 2R HL

g =

3. R AR
3.1. PDWHIE A

N TR AAL R ) SRS #y, %F HPW. PDA F1 PDW #:T 7 XRD 4y
Mro WE 1(a)ffizn, 76 PDA [ XRD EiErf, 20=24°40 — A5 MATHIE, X
52 MR g R 5, XA PDA A I T TR AW [33,34].
XFF HPW, A] LA %2 3 178 (1) Keggin 4544 [35]. HPW 5 PDA /KM i,
XRD M kA T REL . X—IMG R H TEKM N FEF, HPW Fl PDA
2 RA T BN EAER, S5 PDW ik 45 1) 5 HPW A EL KA 1 381k
EAERRZ, BRAITERELA 1/5 ) PDA Ml HPW FIELR SY03E47 T 400
ALk (B 1(a)FFr7EN PDA/HPW-mixed) . PDA/HPW-mixed ff] XRD Kl
5 HPW #[F]. PDA M08 H KA MR HPW B ALt ., X—I Gt —
HAUFSE 7 PDW 3f34F HPW #1 PDA FIHLIRIE &4 -

PSS AR e 21 A ik — 2P T HPW. PDA Fil PDW 14514, anfE
1(b)izn, AILAEEEE] HPW [ PUAMRRIEIE . 1076 cm™ A FIEAE 6T N F PO, HL
e P-O, BRI A IRS) . IAE, 956 e’ 880 cm ! Al 786 cm™! ALHIE Y F
Keggin HICH ) W=045#. W-Op-W HF1 W-O.-W 4 5% [36,37]. X T PDA,
1591 cm™' 1508 cm™' A1 1280 cm™' 4 HU4 43 7l J& T C=C M g4k 3h . N-H BJ YR
AT C-N BIIHREN [38,39]. ZE-F PDW, PDA £ 1200-1600 cm™ 4bFHFE 44T
SRAFAE, T HIE el AE A 2 HPW 1 Keggin 45 /45 1EIE. SR, 5 HPW
FHLL, PDW A Keggin 4514 GRS G it . IXFRFEKBGIFES, HPW Fl
PDA Z [AIfFfEAI HAE ], XRD FAFWIESL TiX— i,

a b
PDA PDA

PDW

PDA/HPW-mixed

: f
l o ll llA_l 1 .HPYVI A 956 om” 880 cm”'

10 20 30 40 50 2000 1800 1600 1400 1200 1000 800 600
26 (°) Wavenumber (cm™)

&l 1. (a) PDA. PDW. HPW #1 PDA/HPW-mixed [£] XRD &, (b) PDA. PDW 1 HPW [K{ 37 H- A H 21 AN i
Figure 1. (a) XRD patterns of PDA, PDW, HPW, and PDA/HPW-mixed. (b) FTIR spectra of PDA, PDW, and HPW.

HPW 974 cm'1/8'93 em-?

Intensity (a.u.)
Transmittance
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XPS 73 #r T30 PDA. HPW 1 PDW Z<b¥h ot 2tk s . WA
2() TR Y, 5 PDA ML, PDW [ Cls e g fREFAAR, XKW PDA 5
HPW KM JE C RTS8 R AEAR . 7R 2(b) AT Nis ik,
PDA £ 399.8 eV #1401.7 eV 4b 1 N1s U453 1 H K T--NH-FI-NH,. BT~ HPW
PDA Z ]I EAER ., PDW [ Nis WA 5 w4 A aef2 3. PDW 7E 402.1 eV
Ak P VAL ) O S5 386 58 AT S DR T -NH> [ T 1 [40]. %5 B 2(c), PDA Hixt T
C-O If] O1s UM\ 532.1 eV #4251 PDW 11 531.3 eV, IXEMFE C-O-W A
A BE AR TE K I G R [41]. 7EB 2(d)H, HPW 7E 37.9 eV fil 35.8 eV 4t
[f) WA FFIEIE 0 5545 7 PDW (1) 38.5 eV Fl 36.4 eV 4b. iXFEH] PDW
HPW [P35 1%, HPW I PDA Z [BI{F{EH F#64%5 [31]. Kk, XPS &5
HE—2BAESE T PDA A1 HPW 7£ PDW Hi77 4 4k 248,

Cis N1s
a . b 39986V
- 2861V I\ —~| 401.7ev /\\
= |288.8 eV \ ] /N
Zlppa \ A Sl opoa 3\
_2’7 ! = 1 \u\ = b == 7A| = ! ! = 1
E 286.1eV  /f E, Y 400.0 eV
£ |2888ev £
POW N/ : PDW_ N A
202 289 286 283 280408 405 402 399 396 393
B.E (eV) B.E (eV)
O1s
c 53216V

Intensity (a.u.)
Intensity (a.u.)

538 536 534 5532 530 528 45 42 39 36 33 30
B.E (eV) B.E (eV)

& 2. PDA 1 PDW [1] XPS J¢i%: (a) Cls; (b) Nls; (¢) Ols; HPW Al PDW ] XPS Jil: (d) W4f.
Figure 2. XPS spectra of PDA and PDW: (a) Cls; (b) N1s; (¢) Ols; XPS spectra of HPW and PDW: (d) W4f.

fFHAESHEE (TGA) W% T PDA. HPW 1 PDW f#vdaEt:. Wl 3
fiizr, PDA IR ES N =AM B. 120 °CLA R 2R H 3 ZUE T PDA
IKDHIZER . B AR ER B LAY 0 0 G . 1h4h, 350 °CLL_E 1)
KEFEHRT PDA EFHFM, X522 Ao st ]R—2 [42]. X+ HPW
et , 200 °CLLR A 2k B B B 32 2245 3 A& o T R B KORD 45 i /K 1R 7%
Ko BRItz 4, HPW fE 200-800 °CJL A — P EEN L. T PDW,
Lj PDA F1 HPW AL, BEAE 450 °CLAF A HIF ) #FaE . PDW £ 800 °C
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B R R T 28 86%, RISL ] LITT5H PDW #1 HPW 5 PDA [ E = LZH

5:1,
S —
L \

= 80+
)
-
N
D60+
O
= ——PDA

40+ ——PDW

—HPW

0 N 1 N 1 N 1 N 1 N 1 N 1 N 1 N
100 200 300 400 500 600 700 800
Temperature (°C)
& 3. PDW. HPW #1 PDA [¥] TGA Hi£k.
Figure 3. TGA curves of PDW, HPW and PDA.

{§i Ff SEM #Il TEM M%% | PDA 1 PDW [K)JEAS . 1N 4(a)fi~, PDA ki
BEIBMAGERILEE N, KA, 408 200 nm, B 4d)WiEs TX—58. B
4(b)+H ) PDW 5 PDA HA B MIKIERIL LM . SR1fT, L /KRG, PDW )
TR RANFAEA L PDA FEFEXS ST B 4(e)F 11 EDS K AT LUIESE PDW H
1746 HPW. 75 TEM 4719, TEE T PDA A ittt . ik, B 41
PDW {7 [ AS[R] Sm A% (A1 FE (1) &P R 25 80, X B85 80 S T AE X B, 5B 1(a)
FF Y XRD &5 1 —3

Figure 4. (a) PDA ) SEM Elf&. (b) PDW (1) SEM Klf&. (c) PDW [¥] EDS Elf&. (d) PDA () TEM El{%. (e)
PDW (¥4 #52% TEM El&. (f) PDW 140 #8% TEM B4

Figure 4. (a) SEM image of PDA. (b) SEM image of PDW. (¢) EDS maps of PDW. (d) TEM image of PDA. (e)
TEM image of PDW in low resolution. (f) TEM image of PDW in high resolution.
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3.2. EE R A EE

MRS 7 PDW £ SPEEK J:4A HH (/3 A A ) O 454 . B 5 2
7~ ¥ SPEEK 1 SPEEK/PDW-x I (IR A B8 . SPEEK s HE B 52 3 HA B0 1Y
&, X4 PDW SEIET 15 wt%hf, PDW EESRF OB L. ik,
SPEEK/PDW & & Wi &S AEH 451, 7R S(b—d) %A W 52 31 725 B B8
fRff, XK PDW RS SPEEK H:A B A RIFHIAEA M. HILX LR E 3
BRI AT R & PDW Al SPEEK A (IS /K 5 A 2 [AAFAER i F B AR o AR,
ME A PDW FEiAE] 20 wt%h), His Il PDW 24 R AE LI S5k
F o

& 5. IR T SEM &% (a) SPEEK XfH&, (b) SPEEK/PDW-5, (c) SPEEK/PDW-10, (d) SPEEK/PDW-
15, #fl(e) SPEEK/PDW-20.

Figure 5. Cross-sectional SEM images of membranes: (a) SPEEK control, (b) SPEEK/PDW-5, (¢) SPEEK/PDW-10,
(d) SPEEK/PDW-15, and (e¢) SPEEK/PDW-20.

W& 6(a)ffi7~, SPEEK/PDW K& ) 5T 1 HEL 5 2 il 4 SEDRHAS & () 3 m
mEERE. HA, SPEEK/PDW-15 K F4& S E N 0052 S em™!, L
SPEEK Xf K (0.032 S em™) 15 63%. {EAXTEL, MR 7378 3 wt% PDA [
SPEEK/PDA B &I FH FHR, 4R E/R, 5 SPEEK X REIEAHLL, i+
SRIEH N, 70.029 S em™ (B 6()fF Kt REL) . XK PDA AGHAK
FITFE G RR T4 . Bk, SPEEK/PDW & & ki i 7 H 5 2 (1) B 2 1
SERAY)T HPW (R PE. AT, UE &M PDW B &2 INE] 20 wi%
i, AR T SRR TR, XFEEEHTEERERNGEERN . bt
4b, SPEEK/PDW-15 15 DA HARMR I 57+ Fo S 2 ARk E. CHEXFT- SPEEK %
O MR IR 1.
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(o]
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e a b
o ~ 140
% < / \. X
<= 0.05} S 34t ‘_| . =
= A(g / é
©0.04f e 2 30t 130 @
=)
© " E %
S -~ o i {25 @
©0.03F ~, © 26F o T — T o
c < " 120 <
o
°
E 002 1 1 1 1 1 22 1 1 1 1 1 15
0 5 10 15 20 0 5 10 15 20
Filler loading (wt%) Filler loading (wt%)
1.70 / < 70.06
c g d e SPEEK/PDW-15
1.65} '\ P —=— SPEEK/HPW-15
A N ~ -0o—0—0— o
(@)) 5 S > _.'. e TT——_o—* ®
1.60 | 20.05[°
° \ > .,
£ ™ ° \
g1 \ RN
) L . €0.04} T~
0 1.50/ oo S
0.90F TS
°
085 1 1 1 1 1 7 1 DL_ 003 ! 1 1 1 1
0 5 10 15 20 100 0 20 40 60 80

Filler loading (wt%) Time (Day)
& 6. 25 °C  SPEEK X f& A1 SPEEK/PDW & & 1) (a) i T HL T3 . (b)B/KZF A A K % UL K (¢) IEC;
(d) 25 °C/KIE MR A 18 AN [F] 15} 7] SPEEK/PDW-15 & & I 11 )i 7 L 3 2%
Figure 6. (a) Proton conductivity, (b) water uptake and area swelling, and (c¢) IEC of SPEEK control and

SPEEK/PDW composite membranes at 25 °C. (d) Proton conductivity of SPEEK/PDW-15 composite membrane at
various times during water immersion test at 25 °C.

& 1. SPEEK/PDW-15 5 LA 78 H (¥ SEAUBE ) LAz o
Table 1. Comparison between SPEEK/PDW-15 and similar membranes from other studies.

Membrane Temperature (°C) Proton conductivity (S-cm™) Promotion ratio (%) Ref.
SPEEK/PDW-15 25 0.052 62 This work
S/DCNTs-HPW-1 25 0.027 44 [27]
SPEEK/HPW@MIL-2 20 0.048 26 [43]
SPEEK/EGO-1.5 20 0.034 11 [44]
IL@MIL-125-NH2/SPEEK-5 25 0.016 60 [45]
SPEEK/ATP-IL-5% 25 0.050 39 [46]
SPEEK/MoS@CNTs-1 20 0.042 55 [47]
SPS-3 30 0.038 36 [48]
1.3%NU6@PPNF-SPEEK 60 0.132 25 [49]

& 6(b)E~ T SPEEK XJIE A1 SPEEK/PDW & & IR AE A /K R I K R
MBI E SIS BN REBCCR. % PDW SR, SEEEM%RK
B BRI SRR . TROKZR BRI BT A SR K R ] Cln B A R R -
NH,) ) PDW HAHERBKEE S . LIRS BT 15 wi%l, ZAETIHT

8
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KMESBEE. XATRES SEM BT IR PDW REH K, KHEFI SPEEK
FARFN PDW 3R (Bl B SR . A, 5 SPEEK X HEAEAH L, &AM
HAE KR ABAR N XFHELS 5 Z2 T PDW Al SPEEK 2 1] [ 5 B % AH
VR ] T B K G P REE o BRI VA K SR 0 12 v P AR LA T AR
SEPERIN Y, AR EAN17E PEMFC H M H .

WA 6(c)ffi7n, SPEEK/PDW & A K IEC i PDW F %k 1938 inifi JL-F 2 £k
PR, X g5 AT RS2 Ky HPW F1 PDA Z [Alff) e v 530 PDW [ IEC M
HPW (1.04 mmol g') FF&. Kk, PDW [ IEC fik T SPEEK XflEfE (1.66
mmol g . EHAEENE, ¥ EC LM /MERIRS RN 100 wt% (B
6(c) T ERMLL L) , 1S IEC HoN 0.9 mmol g, X 5HATHHEEE—
I

B 6(d)Zr TIRAZER (25 °C) WA/KH ) SPEEK/PDW-15 &4 MR
FTHFRREM. M THATHE, & T3 7T 15 wt% AR HPW 1)
SPEEK & & i (SPEEK/HPW-15) [ T HL 5@ . SPEEK/HPW-15 JE[1)
T HL S R ARG (8] N B R R R, JRE A& SPEEK/PDW-15 JEEH1 (1) HPW Y& ff7E
K, S HPW #i2k. #H2 T, SPEEK/PDW-15 KR FH SRR =4
H W EARFAAS, XL AHS PDW BRI EAES ST, XIS AH
AT PDA b HPW Z& TRt e 454, M2 [ 2 HPW FI/ER

N T W5 SPEEK/PDW & A I H (1) i F-A 4L, & T SPEEK X
FEJEFN SPEEK/PDW-15 5 & BRAEAS R IR A K R R T B 525, AR
TH RSB ZH (Arrhenius) EWE 7@@)fir. AL, ERIERTEE 2
KBS T R FERE P AR LEE (£ [50]. SPEEK X HEEA SPEEK/PDW-
15 JEE ) ELAB 43509 18.3 kI mol ™ A1 15.8 kJ mol™, #S{E 14-40 kJ mol™ FI G H A
[51] X—45 R, RFERS & E W Grotthuss ALHI S, BIRT7E
J T SR 22 T8 ) LA B SRR &% [51-53]. SPEEK/PDW-15 X E, fEAL T
SPEEK Xflifi. X RAERE A5 PDW AT LLRCR FAEeHmIH 22, A
iR T EEEREE RS (B (b))

& 8(a) 11 8(b) 2.7~ | SPEEK Xt HE JE A1 SPEEK/PDW 5 4 £ A AH X 18 &%
TR R R TSR, fEAFEMXTEE T, SPEEK/PDW-15 A I K
RIGLL ST SPEEK MR (& 8(a)) » XEMAMAFIEE T, PDW KKK
e Jy5RT SPEEK, X FEZHT PDW df) HPW s> BA I Bk BE
JR T A SRAEARAR KR S T A ok KB I FIE 2 K5y, BAEFITFHRT
4. RAEE 8(b), BEFEAHXIRE IR, SPEEK/PDW-15 & & E KB ¥ H
S W SPEEK XfMEJE M) ¥ L S R EIARIBR 2, Rl LR ERT
60%F o 4AHRHE KT 45%I5, SPEEK/PDW-15 5 T~ i 5 % b SPEEK &
WA —AEES. BT EAEBEERINKERSN, PDW i Keggin 45 F4f1 HPW
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High-performance proton exchange membrane employing water-insoluble
hybrid formed by chemically bonding phosphotungstic acid with
polydopamine
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Abstract: Heteropolyacids can retain water in a proton exchange membrane to increase proton conductivity at high temperatures
and low humidity; however, their high solubility in water leads to leaching, which limits their further application. Herein, we used
phosphotungstic acid (HPW) and polydopamine (PDA) particles to prepare a water-insoluble PDA/HPW hybrid (PDW) via
hydrothermal reaction. The amino groups of PDA in PDW chemically bonded to HPW and acted as an anchor for HPW. The proton
conductivity of the sulfonated poly(ether ether ketone) (SPEEK) composite membrane containing 15wt% PDW (SPEEK/PDW-15)
in liquid water was 0.052 S-cm™' at 25 °C, which was 63% higher than that of the SPEEK control membrane (0.032 S-cm™'). The
SPEEK/PDW-15 composite membrane also showed stable proton conductivity during 80 days of testing while immersed in water.

Keywords: proton exchange membrane for fuel cell; sulfonated poly(ether ether ketone); phosphotungstic acid; polydopamine;
hydrothermal
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