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"H-NMR spectrum of Am-PAEK in DMSO-d,
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Scheme 2 Schematic illustrations for the preparation of composite membranes
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Fig. 2 The FTIR spectra of (a) composite membranes

and (b) cross-linked composite membranes

N—H {24 §z sl . 1 28 3k 52 & A i (160°C) 4k
PR AT 28 B A B I A B0, HE 06 7Y 4n 5] oy
&, H WA E8 A T W . Am-PAEK/SPAEKS 7F
1014.27 em ' 5 1074. 78 cm ™' &b My 30 T fisk % 5L 141
ES=05 0=5=0 M4 4k 3 1%, Am-
PAEK/SPAEKS-C 7£ 1015.89 c¢m ' 5 1078.29
em b B TR LM | S=0 5 0=5=0
) fift 45 i B 06, DAUEE(EL | 0T DU R A I % . X2 iR



9 3 A E R O T R/ 1 2R 05 TR R A o R B A s AT

AR 5 5 P RERT ST 975

TR T e AT 2 ] ) 5 SR P X 0 A U R R TR
VL ) D (AR AT B i ) A6 B 2253 160°C 4b 3,
il P2 A1 5 S AR T SR
2.2 [REYPMERE
h T 5 R i A TR R RS P B SR, [
3 °h SPAEKS 142 4 B TGA k.
110
100

90 -
80 -
70 -
60 -

—SPAEKS
- - - - Am-PAEK/SPAEKS-2
50 —.— Am-PAEK/SPAEKS-C-2

40t
30

Residual weight (%)

100 200 300 400 500 600 700
Temperature (°C)

Fig. 3 The TGA curves of SPAEKS membranes and

SPAEKS/Am-PAEK composite membranes
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Fig. 4 Water uptake of SPAEKS membranes and

composite membranes at different temperatures
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Scheme 3 The schematic structure and proton conduction mechanism of crosslinked composite membranes
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Table 1 The diffusion coefficients of SPAEKS, Am-PAEK/SPAEKS composite and SPAEKS/Am-PAEK-C composite membranes

Samples Water diffusion coefficient (cm?/s) Methanol diffusion coefficient (cm?/s)
SPAEKS 8.96 x10* 0.85x10°
Am-PAEK/SPAEKS-1 7.84 x10 % 0.49 x10°°
Am-PAEK/SPAEKS-2 5.43 x1078 0.38 x10°°
Am-PAEK/SPAEKS-3 2.97 x10 78 0.32x10°
Am-PAEK/SPAEKS-C-1 8.46 x 10 ~° 0.28 x10~°
Am-PAEK/SPAEKS-C-2 6.14 x10° 0.16 x10°°
Am-PAEK/SPAEKS-C-3 3.51x107° 0.14 x10~°

2.5 BEMEBRENERSBEUERTFLHREE
o T BF 5 G I (160°C ) b 30X I8 4% 4 19

W, K T SPAEKS DL K& &2 A BEAE LR 6 FhA HL
T P B A v LR g IR B T AR 2 rh

Table 2 The solubility of SPAEKS and composite membranes

Solvent
Membranes
DMSO DMF DMAC NMP H,0 Methanol
SPAEKS + + + + sW —
Am-PAEK/SPAEKS-1 SW sW sW SW — —
Am-PAEK/SPAEKS-2 sw swW swW sSW — —
Am-PAEK/SPAEKS-3 — — — — — —
Am-PAEK/SPAEKS-C-1 — — — — — —
Am-PAEK/SPAEKS-C-2 — — — — — —
Am-PAEK/SPAEKS-C-3 — — — — — —
( +): soluble at room temperature; (sw): swollen; ( —): insoluble

MF 2 Fal LA i SPAEKS R AE K i 32 3
W IRAT O, BT A R T I P A R P A NS R ]
WL BEE AR AN, B A S SRR A
PR A A 8 W 2

) FH G 5 20 T SPAEKS 142 4 I8 4 5 1
AL AR AE 60°C R P AT R A DMSO w24 h
THR BRI o K5 T 3 .

Table 3 IEC and gel fraction of SPAEKS and composite membranes

Membranes IEC (mequiveg ') Gel fraction (% )

SPAEKS 1.73 0
Am-PAEK/SPAEKS-1 1.57 74.5
Am-PAEK/SPAEKS-2 1.54 78. 4
Am-PAEK/SPAEKS-3 1. 49 82.8

Am-PAEK/SPAEKS-C-1 1.47 89.7
Am-PAEK/SPAEKS-C-2 1.37 93.6
Am-PAEK/SPAEKS-C-3 1.31 96.3

MF 3 AT LI Y, SPAEKS fy IEC {4 % &,
02 WS v B 2 2 3k 3R O Ik R 5 1 3 i, TEC
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22 1) B4 T Bl A P 2 % Wi il 2 ik A SR P B . T
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0 e 5 it R R A 22 ) B K ol B R L A B R
FEWE 2, NI 22 R AU 42 45 R 1Y TEC AR 15 TEAIG. B¢
2 450 ) 2 I R A ) B 0 T 32 4 K, H

B Am-PAEK/SPAEKS-C-3 {9 %t ))& 70 ¥ B 5 ik
96.3% .
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PREPARATION AND PROPERTIES OF AMINO-CONTAINING
POLY(ARYLE ETHER KETONE) /POLY(ARYLE ETHER KETONE SULFONE)
MIDDLE-HIGH TEMPERATURE
COMPOSITE PROTON EXCHANGE MEMBRANE

Zhe Wang, Xiu-peng Sui, Hong-zhe Ni, Chun-li Ren, Hai-long Cheng,
Hong-wei Bai, Jing-mei Xu, Hui-xuan Zhang
(School of Chemical Engineering, Changchun University of Technology, Engineering Research Center of

Synthetic Resin and Special Chemical Fiber, Changchun University of Technology, Changchun 130012)

Abstract In order to meet the requirements of middle-high temperature proton exchange membrane full cells,
different weight ratio (Am-PAEK/SPAEKS) composite membranes are prepared by solution casting of the high
degree sulfonated poly (aryle ether ketone sulfone) ( SPAEKS) and poly (aryle ether ketone) with amino
groups ( Am-PAEK) as raw material. Cross-linked composite membranes are obtained by a heating reaction at
160°C . The cross-linked structure is formed in the membrane by acid-base cross-linking reaction between
amino and sulfonic acid groups. The composite membranes show good thermal stability, dimensional stability
and methanol permeability. The Am-PAEK/SPAEKS-C-3 membrane exhibits excellent proton conductivity up
to 0. 0892 S/cm at 120°C , which is superior to that of Nafion® membrane (0.062 S/cm) and SPAEKS
membrane (0.0654 S/cm) under the same test conditions. The water diffusion coefficient of the Am-PAEK/
SPAEKS-C-3 membrane reaches 3. 51 x 10 ~” ¢m’/s that is lower than that of SPAEKS membrane (8.96 x
10 " ¢m’/s) . The methanol diffusion coefficient (0. 14 x 10 "® ¢cm’/s) of Am-PAEK/SPAEKS-C-3 membrane
is lower than that of pure SPAEKS membranes (0. 85 x 10 ° ¢m®/s) and the Nafion® membrane (2 x 10 ~°
em’/s) . Experimental data confirm that Am-PAEK/SPAEKS-C-3 membrane has high proton conductivity and
low methanol diffusion coefficient in middle-high temperatures. All the results indicate that Am-PAEK/
SPAEKS-C-3 crosslinked composite membrane may be a potential material for middle-high temperature proton
exchange membrane fuel cells applications.

Keywords Sulfonated poly( aryle ether ketone sulfone) , Contain amino poly(aryle ether ketone) , Composite

membrane



