F40% F 4 B 2 O 5 WO Vol.40, No.4
2024 -8 A Ion Exchange and Adsorption Aug., 2024

XERS: 1001-5493(2024)04-0269-15

DOI: 10.16026/j.cnki.iea.2024040269

AR BA B T AR IR R S Y E RIS R
AEE, A EE KAT, KGR IR ATR”

R TAABE  FK 400044)

B OE: BB TS (AEM) SRR R A S S Gy, RS A EE . R TR AR AT
BB FA . HOIERE AR BT, AEM M &R HE SR SIeRE . BRI RS
FEVEROL R AR e RS R E . BB W) FHEE AEM IUHLEE, JuE T ABMIZRGTERE. SCHRELE
BT AEM REY) EREOITCIERE , SR T JCBEDT 5L R AEM 1) RSSO0 . BEAS A SR RER
i, JEXF ABM B B7 20 ERE A e MR EA T TR
KGR SRR, BT, RaY EhE, it

RESES: 063  XEFEE: A
1 81 &

B A AR AL A e IR g A5 1980/ A0 Tl AL it
FEEIIER, B RIS U e YR A RE R L e 2k B 1 R
FEREmay . X, SRAEAKES. E
i PR/ Ry =W o = I P | A E e 15 = o/
HIIE A — iR iR B, DIAS AN
BRORL, FEMEAFIER N RS, HAREOK, Xf
IREETo TG 0. AHCT 58 4 AR ORL Lt
(PEMFC), BB+ 32 # BB HL it (AEMFC) 1]
P 5% 4 R A R AR, SRR A5
R, Jeh, AEMFCIEEA [N J 24 xf
T A% (1) B PR P /NS AR i 100,

I B 72 i (AEM) J& AEMFC i 9% 4 5
2z —, HEEWEHE. FHE PRI
M E T AN . BN AEM & EES AR
R (OHY) HLFH. mbliaEfE . R R e
PERI Stk R e . R AV T8 2 AEMK
FRIE, W T AEM WAL 3 5 R Fa e

* Wis HEA:2024-01-06

FEXTRE AR e A B, WK1 s,
AL UNREY) FEEW R EIT, K AEM 73 N5
—AR B AR AR, X HE A TR A A .
55— ARHEE AR AEM 43 7 0 25 W L - ik 4] 5 2
F5EAEM. HREEARM R AEM, 2R 35
AR B 2 . MUMERE 255 B i . N
= AEM ZEE PR Re . HESD LR ALt AR, WA
F R T 5 = AEBM—JClif 75 2 3 8% AEM,
HEA =W, v LLEE & AEM 14k 5 Fa e
PRO-121, RSO0 TG Bk 75 2k 32 5% AEM (1) £ 8450
I BRSNS VR RE AR AT T AR T,
FEAE ML IR BT AEM A 57 15 A 32 55 45 1k 4
BT T RE.
2 E—KAEM—a BB FEH
FE I AEM

2005 4, Varcoe ZFBIE T B FUBIME T A
Yy HLAR I BB, A BEE BT RN O R A
YIBHE TN K32 &, AEM R 4RI

BEEUW B BB E R T S AR (545 2022YFB3808500).

PEEEI: vl ik (1999—), fl-LWFF/E .

B (E{EE )1, E-mail: jxw319@cqu.edu.cn; 5 F4%, E-mail : zdwei@cqu.edu.cn.
SIAZARS: vl dhik, X, kKA, XK, B/NEE, @I, B ORI B B sc 3 i SR G S BE o0 ik e

[J]. B T3 5% B, 2024, 40(4): 269-283.

Citation: SI Jing-tao, LIU Ai-di, ZHANG Tian-qi, LIU Qing, MA Xiao-qin, WANG lJian-chuan, WEI Zi-dong. Progress in
Polymer Backbone of Anion Exchange Membrane for Fuel Cells [J]. Ion Exchange and Adsorption, 2024, 40(4): 269-283.
269



270 [ S

o5 W

2024 4F

FEGE,

CESZES]

F=R: TESEFHAEM

FK:

F£—K:

RABMBHIZEAEM (LEREME)

IR TFEEASEEHAEM (KEREME. HIFER)

1 AEM 85K JEAEN .

Figure 1 Overview of AEM main chain development.
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Figure 2 Preparation and functionalization process of BPPOI?7],
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Table 1 Comprehensive performance of aryl main chain AEM with different structural units in the main chain

- Sl IEC HLgR WU SR TS
(mmol-g")  (mS-cm™) (%) (%) (MPa)

PAP-TP-85 2.35 193/90°C  <65/90 °C 11/90 °C 67 [53]

PDTP-75 3.10 158/60 °C — — 50 [54]

PD(TP-15 2.35 154.6/80 °C 63.1/30 °C 22.2/30 °C 47.8 [55]

QAPTDBHI-40 2.00 151.59/80 °C 152.76/80 °C 55.03/80 °C 5091 [56]

FLN-55 X 2.5 120/80 °C 180/25 °C 60/25 °C — [58]
PFTP-13 O O 2.82 208/98 °C 45/30 °C 16/30 °C 84.6  [57]
ﬁ
QPCTP-10 2.76 204.8/90°C  54.9/20 °C 14/20 °C 522 [61]
\\
P[VCP,,-TPy,] 2.74 253.4/90°C  42.7/20 °C 11.2/20 °C 326 [62]
v chy
FCL, o£F
FPAP-3 X 2.71 148/30 °C 97/80 °C 15.5/80 °C 84 [63]
(0]
PTF6-QAPTP e )J\CF 2.57 142.7/80°C  9.77/80 °C 4.55/80°C 4296  [64]
3 3
o) ¥,
PTPA-FB7F3QA FSCJLE/E’YF,&E’/C\CFS 2.64 209.6/80°C  68.1/80 °C — — [65]
PDTP-10 2.57 110/80 °C 22.5/20 °C 8.0/20 °C 302 [69]
(7
QAPCE-18-6 Cf j@ 1.51 122.5/80°C  42.7/80 °C 11.4/80 °C ~36  [71]
Lo
QAPCE-16C 1.43 125/80 °C 53.7/80 °C 21.6/80°C 1631  [72]
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Figure 6 (a) PTP-DBC/Cm-50% AEM with crosslinking agents containing alkyl chains of different lengths []; (b) QBNTP-
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Figure 8 (a) Structure and alkali resistance of PPTDF-QA-x[%; (b) Structure and fuel cell performance of branched
polyarylpyridine b-PTP-x[811,
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Table 2 Comprehensive performance of modified polyaryl main chain AEM

B N o WU (%) SR(%)  TS(MPa) ik
(mmol-g) (mS-cm)
QBNTP-MP11 AW 2.90 181.2/90 °C 59.4/30 °C 13.8/30 °C 30.1 [75]
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Review

Progress in Polymer Backbone of Anion Exchange Membrane for Fuel Cells

SI Jing-tao, LIU Ai-di, ZHANG Tian-qi, LIU Qing, MA Xiao-qin, WANG Jian-chuan®, WEI Zi-dong”
(College of Chemistry and Chemical Engineering, Chongqing University, Chongqing 400044,China)

Abstract Anion exchange membrane (AEM) is one of the important components of alkaline fuel cells,
comprising a polymer backbone, cationic groups, and movable anions. To ensure the stable operation of the fuel
cell, the AEM should possess high electrical conductivity, high mechanical strength, and good dimensional
stability and chemical stability. The polymer backbone is fundamental to the AEM and determines its overall
performance. This paper summarizes the research progress on the AEM polymer backbone, discusses the
structural units of ether-free aryl backbone AEM, chain structure, andproperty regulation, and provides an outlook
on the synthesis methods of AEM and alternative backbone materials.
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