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Fig. 7 Electrochemical performance of UTA-PBI-25%/PIM-1/Pt/C; linear sweep voltammetry (LSV) curve (a);

Tafel plot (b); double-layer capacitance (Cy) curve (¢); electrochemical impedance spectroscopy (EIS) curve (d)
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Table 3 EIS resistance data of catalyst inks with
different PIM~-1 contents

PIM-1 i RN S S R T ™ A s G N )
S8/ %% Rs/Q R./Q Wo/Q
0 18. 45 32.72 10. 39
20 11.73 29. 53 12.61
30 12. 86 32.09 13. 96
70 10. 63 34.73 16. 34
100 20. 05 44, 25 19. 35

2.4 EAERYHISIAEEIERE

FH UTA-PBI-25%/PIM-1/Pt/C AL
PAP-TP-85 4% i Hy /O, BAREF It , HAEBE
L 8(a) N . HUMLFE 2020 PIM-1 8740} @R
AR AL L L BE L T RS FLR R 0. 99 V., 78 R FL AL
B 3 350 mA/em” N, IEH Y F B IAE] 1 260
mW/cm?, #E3t T Filk 25 54 PAP-TP-85 (141 1)
FIEEE 920 mW/em®) fTH G UTA-PBI-25% /Y
BEERYI (G HIhREE 1 130 mW/cm?) . K& 8(b)
R s 5 CHGE B B 25 - S8 46 BEAR ) i il kg
M AFgE 09 UTA-PBI-25% 5 PIM-1 &
A BRI R o 3 R (A WG T 3058 B I
MEE M TZ2HCHIEZERYME, RS R
. UTA-PBI-25% 5 A B fL PIM-1 4B E
Yy, T LA RO 2 540 42 w5 B B A 40 AR
ARk FEL Tt RE DAy B - S8 4 HEEASR R FL Yl 7 S SR ) 4
TR AL TR i

(b)
PR L | = P-BP-BPTMX "
‘TE ® mQPPT"”
S 1200 ®» ¥ wFAA330
= " < FLAN55"
£ » » FLN100>"
= 900 s ® CBQPPO™
i * P-AP-Ca-10%"
H 600 ® @ P-AP-Ca-22%
B @ QP-NB™
= ¢ m-TPN"™*
300 . % FLNPY
& * BPN™
0} ¥ UTA-PBI-25%&PIM-1 % ABi5t
0 2 000 4 000 6 000

FL U /(mA - em™)

K8 UTA-PBI-25%/PIM-1 &4 BRI PERE I ZE (80 °C AHXHREE 10076 < 600 mL/min) (a) ;
AN TR] 5 SR IRk L Tt P W 1 T 3R 485 B X L (b))
Fig. 8 Fuel cell performance curves of UTA-PBI-25%/PIM-1 composite ionomer (80 ‘C, 100% RH,

inlet flow rate; 600 mL/min) (a)

; comparison of peak power densities for fuel cells with different ionomers (b)
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PBI-based/PIM-1 composite ionomer for enhanced performance of
alkaline membrane hydrogen fuel cells

WANG Leilei', WU Xuemei', CHEN Wanting',
PANG Bo', CUI Fujun*, HE Gaohong'*

(1. State Key Laboratory of Fine Chemicals, Research and Development Center of
Membrane Science and Technology, Dalian University of Technology, Dalian 116024, China;
2. Panjin Institute of Industrial Technology, Dalian University of Technology, Panjin 124221, China)

Abstract: This study proposed a novel composite ionomer design for the catalyst layer of alkaline anion
exchange membrane fuel cells (AEMFC). The design combined a highly ion-conductive hydrophilic
polymer (UTA-PBI-25%) with a hydrophobic microporous polymer (PIM-1). The hydrophilic component
provided excellent ion conductivity and catalyst binding capability, while the hydrophobic microporous
component effectively suppressed swelling and significantly enhanced gas permeability within the catalyst
layer. The composite ionomer at an optimized ratio achieved synergistic improvements in the catalyst layer
structure, resulting in outstanding performance in catalyst dispersion, electrochemical performance and
electrode reaction efficiency. When applied to hydrogen-oxygen fuel cells, this composite ionomer
substantially enhanced the cell”s output performance at high current densities, achieving a high peak power
density. This “hydrophilic binder-hydrophobic pore-forming agent” composite strategy effectively balanced
the catalyst layer’s requirements for both ion conductivity and gas transport capabilities, offering a new
approach to optimize AEMFC performance.

Key words: ionomer; polybenzimidazole; polymers of intrinsic microporosity (PIMs); catalyst layer triple-

phase boundary; fuel cell



