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Synthesis and characterization of 3,3 -disulfonated-4,4’ -
difuorodiphenyl sulfone disodium salt

BI Huiping, CHEN Shouwen, GAO Zhilin, ZHANG Sha, WANG Lianjun
(School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, Jiangsu, China)

Abstract: 3,3'-Disulfonated-4,4'-difluorophenyl ( SDFDPS ) was
difluorophenyl sulfone (DFDPS) with industrial grade. The starting material DFDPS was purified by

sulfone synthesized from 4,4'-
sublimation before use. The reaction condition was optimized by varying the molar ratio of SO, to DFDPS,
reaction temperature and reaction time. The purity and yield of the product was determined by using
HPLC, UV, 'H NMR and FTIR. The optimized reaction condition was found as that the molar ratio of
SO, to DFDPS is 3.0
monosulfonated product nor DFDPS residue was detected. The product SDFDPS was obtained with a total

1 with a reaction temperature of 110C for 20 h, under which neither

yield of 75% upon recrystallization twice from ethanol/water. Poly(arylene ether sulfone) copolymer with
60% sulfonation degree prepared from the synthesized SDFDPS shows a high relative viscosity, which also
indicates the high purity of the synthesized SDFDPS.

Key words: sulfonation reaction; difluorodiphenyl sulfone; sulfonated poly (arylene ether sulfone);

proton exchange membrane
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Fig. 1 Three-dimensional HPLC spectra of
DFDPS with different purification methods
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Table 1 Sulfonated products under

different reaction conditions

Molar ratio® of raw
material DFDPS to
monosulfonated DFDPS

Reaction  Reaction

SO; /DFDPS

X temperature time
(molar ratio)

c /h (disulfonated DFDPS)
1.5/1 110 20 0.4+ 36.4:63.2
2.0/1 110 20 0:24.9:75.1
2.5/1 110 20 0:2.8:97.2
3.0/1 110 10 0:2.5:97.5
3.0/1 110 15 0:0.6:99.4
3.0/1 110 20 0:0:100.0
3.0/1 120 20 0:0:100.0
3.5/1 110 20 0:0:100.0

(@ Drawn from peak area normalization method of HPLC
spectra at 198 nm.

ME1ATDAEL, RN 3.0 1 &M4T,
SV EEE] R 10 h F1 15 h B, BFAR 8 A & A 2
A, RN I R AE KB 20 h g, PR
b B A AT K

Bl 2 WoR T AEAS TR SR A5 4 R 7 4 ) WA 03
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