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Scheme 1 Synthesis of SPPESK-DM
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Table 1 The data of sulfonated polymers

Polymer SDFB DCS DMDHPZ SD  m;,"(dL/g)

SPPESK-DMI10 0.1 0.9 1.0 0.2 1.42
SPPESK-DM20 0.2 0.8 1.0 0.4 1.36
SPPESK-DM30 0.3 0.7 1.0 0.6 6.04
SPPESK-DM40 0.4 0.6 1.0 0.8 5.72
SPPESK-DM50 0.5 0.5 1.0 1.0 2.00

*Measured at a polymer concentration of 5 g/L in DMAC at 30°C
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Fig. 2 'H-NMR spectra of SPPESK-DMs
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Fig. 3 TGA traces of SPPESK-DMs
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Table 2 Water uptake, swelling ratio, oxidative stability and IEC of SPPEKK membranes

Wateruptake (% ) Swellingratio (% )

IEC (mmol/g) Methanol diffusion Oxidative stability

Polymer
' 25°C 80°C 25°C 80°C Tit Cal (em®/s) (h™h)
SPPESK-DM10 7.83 11.0 1.19 2.31 0.21 0. 40 — 6.33
SPPESK-DM20 10.2 13.2 2.30 5.47 0. 68 0.78 — 5.92
SPPESK-DM30 17.0 23.1 4.37 7. 44 1.06 1.13 5.08 x10 8 5.83
SPPESK-DM40 26. 8 39.0 5.20 10. 1 1.33 1. 46 1.06 x10~7 4.92
SPPESK-DM50 33.6 55.5 8.85 16. 4 1.60 1.77 2.06 %107 4.33
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Fig. 4 The pronton conductivities of SPPESK-DMs
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SYNTHESIS AND PROPERTIES OF SULFONATED
POLY ( ETHER SULFONE KETONE )S CONTAINING 3,5-DIMETHYL
PHTHALAZINONE MOIETIES AS PROTON
EXCHANGE MEMBRANE MATERIALS

ZHANG Shouhai, ZHOU Juan, XING Dongbo, JIAN Xigao

(State Key Labrotory of Fine Chemicals, Liaoning High Performance Polymer Engineering Research Center
Department of Polymer Science Materials, Dalian University of Technology, Dalian 116012)

Abstract A series of sulfonated poly ( phthalazinone ether sulfone ketone) copolymers, SPPESK-DMs, with
different degree of sulfonation ( SD ) were synthesized by polycondensation of 4-( 3, 5-dimethyl-4-
hydroxyphenyl ) -2, 3-phthalazinone, 3, 3’-disulfonate4, 4'-difluorobenzophenone and 4, 4’-dichlorodi-
phenylsulfone, which were potentially utilized as membranes in proton exchange membrane fuel cells
(PEMFC). The high molecular weight sulfonated polymers ( SPPESK-DMs) with the inherent viscosity ranged
from 1. 36 dL/g to 6. 04 dL./g were obtained when the sulfonation degree of samples varied from 0.2 to 1. 0.
The yellow transparent membranes cast from N-methyl-2-pyrrolidone solutions of SPPESK-DMs were obtained.
The chemical structure of the sulfonated polymers was characterized by FTIR and 'H-NMR, the thermo-
behavior of polymers was also investigated by TGA , and the properties of the membranes were investigated too.
The results indicated that the decomposition temperatures of the sulfonic group and the main chain in the
SPPESK-DMs copolymers were above 260°C and 410°C respectively, which demonstrated the copolymers had
excellent thermal stability. The water uptake, swelling ratio, ion exchange capacity and proton conductivity
increased with increasing of temperature and SD. The proton conductivity of the SPPESK-DM50 with the SD of
1.0 was 1.08 x10 7> S/cm at 85°C, which was considerably lower than that of Nafion 117, but would meet
the lowest requirement in PEMFC application. The methanol permeability values of SPPEK-DMs membranes
were lower than that of Nafion117. The oxidative stability of the SPPESK-DMs membranes was better than that
of SPPEK or SPPESK membranes, and the expended time that membranes started to break into pieces at 80°C
in Fenton’ s reagent was longer than 4. 33 h.

Keywords Phthalazinone, Polycondensation, Sulfonation, Proton exchange membrane





