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Fig. 4 SEM image: surface (a) and cross-sectional (b) of SPEEK; SEM image: surface (d) and cross-sectional (e) of
SNPEEK; SEM image: surface (g) and cross-sectional (h) of AMPEEK; EDS element analysis of SPEEK
cross-sectional (¢), SNPEEK cross-sectional (f) and AMPEEK cross-sectional (i)
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Fig. 5 TGA curve (a) and mechanical properties (b) of SPEEK, SNPEEK and AMPEEK membrane
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4 P JREJE/ pm WK/ % il S L/ Q HSR/(mSeem ™)
Nafionl15 130£3 20.71+0. 1 21.714+0. 1 0.2256 57.62+1.4
SPEEK 12146 41.60+0.7 40.26=+1.0 0.367 4 32.93+1.1
SNPEEK 12047 41.11+0.5 37.76+0.6 0.294 5 40, 74+2. 4
AMPEEK-10 12046 45, 78+1.1 43.38+1.2 0.338 3 35.47+1.8
AMPEEK-30 12246 55.76+0.9 50.43+0.5 0.228 6 53.35+2.5
AMPEEK-50 12544 53.67+0.7 46.947+0. 8 0.2397 52.15=1.6
AMPEEK-70 11946 52.01+1.0 45,86=+0.9 0.272 4 43.67+2.2
AMPEEK-90 121+£5 45.834-0.7 39.28%0.5 0.286 0 42.31+1.9
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Fig. 6 Proton conduction mechanism of
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Fig. 7 LSV polarization curve of composite membrane (a) and battery stability curve of AMPEEK-30 membrane (b)
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Preparation and properties of amphoteric SPEEK composite
membrane for hydrogen production from electrolytic water

CHEN Fuhai'*, WANG Lihua*, HAN Xutong'
(1. School of Material Science and Engineering, Tiangong University, Tianjin 300387, China;

2. Key Laboratory of Polymer in Extreme Environment, Institute of Chemistry,
Chinese Academy of Science, Beijing 100190, China)

Abstract; In this study, the aminated molecular side link branch was linked to sulfonated
polyetheretherketone (SPEEK), and amphoteric SPEEK polymer (SNPEEK) containing sulfonic group
and aminated group in the molecular chain was prepared. A series of amphoteric SPEEK composite
membranes (AMPEEK) were prepared by adjusting the ratio of SPEEK and SNPEEK. The mechanical
properties, proton conductivity, water absorption and swelling rate of AMPEEK membrane were tested.
It was found that when the proportion of SNPEEK was 30% , the comprehensive performance of AMPEEK
—30 membrane was the best. When it was assembled into a membrane electrode for proton exchange
membrane water electrolysis (PEMWE), the high current density of 1. 15 A/cm® was achieved at a voltage
of 2 V, which was 2. 3 times that of SPEEK membrane and 3. 3 times that of Nafion115 membrane. The
performance of pemwe was greatly improved.

Key words: sulfonated poly(ether ether ketone) ; amphoteric SPEEK polymer; composite membrane; elec-

trolysis water for producing hydrogen



