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Fig. 2 Chemical structure of polyetherimide PEI Fig. 3 SPPENKs/PEI acid-base polymers
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Fig. 5 TG and DTG curve of SPPENK-80/PEI a and SPPENK-
80 b membrane
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Table 1 Water uptake WU  swelling ratio SR IEC and stability data of SPPENKs and SPPENKs/PEI membranes

Memb . thickness OR* HRY IEC mmol/g Room temperature 80°C

Memb . materials
d pm " h xf h/pm T° h Theoretical Measured WU % SR % WU % SR %
SPPENK-20" 16 119.5 7.5 >2000° 0.48 0.13 9.5 1.7 14.3 4.1
SPPENK-40 55 21.5 0.4 160 0.91 0.69 11.5 2.3 20.4 5.1
SPPENK-60 15 8.5 0.6 1037 1.30 1.09 15.0 4.2 45.0 5.8
SPPENK-80 40 16.5 0.4 > 2000 1.66 1.55 29.0 5.3 51.6 7.5
SPPENK-20/PEI 23 185 8.0 > 2000 — 0.12 4.5 1.0 9.1 2.9
SPPENK-40/PEI 35 17.5 0.5 208 — 0.57 10.5 2.0 12.6 4.1
SPPENK-60/PEI 45 31 0.7 > 2000 — 1.08 13.9 3.0 33.3 4.4
SPPENK-80/PEI 35 19 0.5 > 2000 — 1.32 23.1 4.9 46.2 6.2

“Oxidative resistance "Broken time of membrane in Fenton reagent at room temperature Oxidative resistance coefficient

is the ratio of broken time

¢ and membrane thickness d  “Hydrolysis resistance °Broken time of membrane in water at 80°C  'Degree of sulfonation #Membrane is not broken

up to now —Not detected

80°C
SPPENK-
60 SPPENK-80  SPPENK-60/PEI SPPENK-80/PEI
2
SPPENKs
Kerres
IEC.
IEC
[EC
48 h H*
. IEC
SPPENKs IEC
Nafion117 IEC = 0.91 mmol/g
35% SPPENK-60

SPPENK-80/PEI IEC
1.32 mmol/g Nafion 117
Nafion 117
80C
x 107° g/mL FeSO,  30%
T t
. SPPENKs/PEI

SPPENKs

40  SPPENK-40/PEI

1.08 mmol/g

SPPENK-

SPPENK-80 SPPENK-60/PEI SPPENK-80/PEI

80°C
2000 h

2000 h
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PEI = SPPENKs

. SPPENK-60
SPPENK-80 95°C 1.1
x 107 S/em 2.6 x 107> S/em SPPENK-60/PEI
SPPENK-80/PEI 95°C
0.74x 1077 S/em 1.9%x107% S/em.
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STUDIES ON PROPERTIES OF ACID-BASE SULFONATED
POLY PHTHALAZINONE ETHER NITRILE KETONE S
AS PROTON EXCHANGE MEMBRANES

LIANG Yongfang PAN Haiyan ZHU Xiuling ZHANG Yaoxia ZHANG Shouhai JIAN Xigao
Department of Polymer Science  Dalian University of Technology —Dalian 116012

Abstract In this contribution novel acid-base sulfonated poly phthalazinone ether nitrile ketone s SPPENKs
membranes are introduced. The membranes are composed of SPPENKs as the acidic compounds and polyetherimide
PEI as the basic compounds furthermore redissolving SPPENKs and PEI in N-methylpyrrolidone NMP  then
cast directly onto clean glass substrates in dust free environment at 60°C aiming at enhancing membrane toughness
and other relative properties. The chemical structures of acid-base polymers were characterized by FT-IR. The
properties of acid-base membranes were detected by swelling ratio SR~ water uptake WU  hydrolysis resistance
HR oxidative resistance OR  thermal stability and ion-exchange capacity TEC et al.The results indicate that
membranes of acid-base SPPENKs have good physicochemical properties. The broken time of acid-base proton
conducting polymer membranes at 80°C in water is over 2000 h except for SPPENK-40/PEI membrane. The TEC
value of acid-base membranes with SPPENK-60/PEI and SPPENK-80/PEI was 1.08 mmol/g and 1.32 mmol/g
respectively. The swelling ratios of SPPENK-60/PEI and SPPENK-80/PEI is lower than those of Nafionl117. These
data showed that the properties of SPPENK-60/PEI and SPPENK-80/PEI membranes were more promising compared
to Nafion117. Accordingly the acid-base SPPENKs membranes for fuel cell proton exchange membrane materials
hold great potential in the long perspective.
Key words  Fuel cell Sulfonated poly phthalazinone ether nitrile ketone s  Proton conduction Membrane

material Thermal stability





