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Fig. 1 Synthesis of SPPENKs
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Table 1 Inherent viscosity data of SPPENKs and their films apparent property

DHFZ: DCEN:SDFB: DFB Theoretical degree of { 1]]' _
Sample no Capolymers Film property
{mole ratio) sulfonation {dL/g)
| SPPENK-2"(CN2¢) 10:2:2:6 0.4 1.25 Flexible
2 SPPENK-3(CN2) 10:2:3:5 0.6 . 1.55% Flexible
3 SPPENK-4(CN2) 10:2:4:4 0.8 2.00 Flexible
4 SPPENK-5(CN2) 10:2:5:3 1.0 1.80 Flexible
5 SPPENK-6{CN2) 10:2:6:2 1.2 0.58 Brittle
6 SPPENK-4{CN3) 10:3:4:3 0.8 1.20 Flexible
7 SPPENK-4(CN4) 10:4:4:2 0.8 0.77 Brittle
8 SPPENK-5{CN3) 10:3:5:2 1.0 (.60 Brittle

* Measured at 25°C in NMP;® The content of SDFB in the reaction;® The content of DCBN in the reaction
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Fig. 2 FT-1R specta of copolymers SPPENK-3{CN2),
SPPENK-4{ CN2) ,SPPENK-5(CN2)
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Fig. 3 The ‘H-NMR spectrum of SPPENK-3(CN2)
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Table 2 Thermo-properties of SPPENKs

Polymer ~ SPPENK-2  SPPENK-3  SPPENK-4 SPPENK-5
T,(C) 340 352 -b -
T5'(C) 507 509 511 512

* 5% weight loss temperature;® not detected

2.2.2 R HEIJUEDY, BAERS
B MR IER FREB NP ARFMBRYE, o
N, N-ZF PR (DMF), N, N-—H 3 7 Bt %
(DMAG) , NMP, H 5 & Fh il 16 B2 3-8 Y9 7€ NMP Al
DMAC FREYEREE B B i . T K B IR I A 2 2 7%
K. EUEMNBEAERG YN EBEAMRE, IFRYE
¥R () th A BE S #% SPPENK.

Table 3 Solubility of SPPENKs

Solvent SPPENK-2 SPPENK-3 SPPENK-4  SPPENK-5

DMF + + + +
DMAC + + + +
NMP + + + +
Bezene - - - -
Ethanol - - - -
Chleroform - - - -

Water - - - -

+ Soluble; — Insoiuble

2.2.3 BEMBEKREMRTZHRE)N REDEF
BT BB RE W B KRS S FRES UH
HH AR (FE 1) L NP RN N
TR, BCH AR 8 wi% RO YE R, A5 T v A B S AR L R
FIRE, ZS5P0CHT REHERA | ml/L #
FEREWD 24 h IR B R E, TEE
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WA RS YE KT KR E R R A BT AR
B A" (B F#HE IEC), BRME 4 Fim.

0.91 meq-g™' . MAEW IEC T, & TIEA B H
SPPENK4 J& 75 i % (14%) 3& /I F Nafion1135
5% )URETEUREGYWENEKE (BHLE

Table ¢ Swelling ratio and ion exchange capacity ( IEC) value of

SPPENKs 0.8 B ILRBEBUEIE IR N 31%™) . RITIAN
Polymer SPPENK-2 SPPENK-3 SPPENK-4 SPPENK-5 XA ERANESYHPEIATHRE
DS 0.4 0.6 0.8 1.0 HAEEENAE AN TS FREREE BE
f;;((i) ) 0:5 1123 1122 12;8 PHRENEES - SR NK s FEEERD,
e BRI SPPENK MEL 5% 0 JR T30 o 45 B R AL

HHREMERE, SHAZEARTRAENR TR
A RE R ULB R TR B o, X H A TR
R SR RRAEEFEENE L.

* Swelling ratio; * Measured value; ° Theoretical value

R LAE S, BLBE & 0.8 #) SPPENK-4
B, IEC 0 1.62 meq- g ', B F Nafionl135 ¥ {H
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SYNTHESIS AND CHARACTERIZATION OF SULFONATED
POLY(PHTHALAZINONE ETHER NITRILE KETONE)S
FOR PROTON EXCHANGE MEMBRANE

WANG Guoging, ZHU Xiuling, ZHANG Shouhai, LIANG Yongfang, JIAN Xigao
( Department of Polymer Materials, Dalian University of Technology , Dalian 116012)

Abstract Sulfonated poly( phthalazinone ether nitrile ketone)s (SPPENK) with pendent sulfonate groups were
synthesized by direct polycondensation from 4-(4-hydroxyphenyl)-1{2H)-phthalazinone (DHPZ), disodium 3,3’-
disulfonate-4, 4'-difluorobenzophenone ( SDFB), 4, 4’-difluorobenzophenone {DFB) and 2, 6-dicholobenzene
{ DCBN) . The intrinsic viscosity of SPPENK was in the range of 0.58 ~ 2.0 dl/g.FT-IR,' H-NMR and wide-X-ray
scattering were used tﬁ characterize the structures of the copolymers. The thermo-stability of the copolymers was
detected by DSC and TGA . Tough films were cast successfully from N-methylpyrrolidone solutions . The jon exchange
capacity {IEC) values were 0.91 ~ 2.06 meq" g~ . The swelling ratios of resulted membranes were 9% ~ 21%,
which is much lower than those of Nafion1135 and other reported sulfonated poly(aryl ether ketone)s and poly(aryl
ether sulfone)s membranes with the same ion exchange capacity.
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