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Development of a Perfluoro Anionic Exchange Membrane with Excellent Durability

Akira AKIMOTO

An anion exchange membrane with excellent durability has been prepared by chemical modification of

perfluorinated cation exchange membrane, which involves the transformation of sulfonic or carboxylic acid group

into quaternary ammonium salt group via several conventional steps. This membrane is characterized by its ex-

cellent stability towards chemical substances such as organic solvents, oxidizing agents (e.g., chlorine) and

acids. Thus, it remains unaffected after 1,000 h contact with saturated aqueous chlorine solution at 80 °C. The

membrane also exhibits excellent mechanical strength even under dry conditions. The detailed procedure for the

chemical modification as well as the characteristics of this membrane will be presented.
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Table 1 Market demand for anionic exchange membranes

1) Heat stability 60°C~90C
2) Solvent durability

3 ) Chlorine-durability

4 ) Module
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Fig. 1 Structure of perfluoro anionic exchange mem-
brane
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Sample f:::c??fe“ Isi?ssfrt Resistance*? é '
1 1.2 0.95< 3.0 4 2r
2 1.1 0.95< 3.2 o 1 ;
3 1.6 0.93< 1.8 7 1.4 1.5 1.6

Cell voltage (V)
Fig. 3 Resistance vs. cell voltage

*1 meq/g-dry resin
*2 Oxcm? (0.5 N NaCl, 1000 Hz )

Table 3 Comparison of TSK anionic membranes with hydrocarbon membranes

TSK
M — -2

embrane HC-1 HC Sample 1 Sample 2 Sample 3
Resistancel’

B.? 2.4 2.1 6.7 1.5 2.9

A ¥ 4.5 4.4 6.7 — 3.2
Cell voltage’ — 1.51 1.58 1.45 1.50
Exchange capacity?’ 1.7 1.7 0.8 1.4 1.6
Strength®’ 5 5 50 10 45
Thickness?) 0.13 0.17 0.14 0.15 0.14

1) 0.5 N NaCl at 1000 Hz, 2 ) Before treatment, 3 ) After treatment
4 ) Electrolyte Pt, 6 N HC), electron dencity 5 A/dm?
5) meq/g-dry regin 6) kg/cm? 7) pm
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Table 4 Provable applications

1) separator for fuel cell
2 ) diaphragm for electrodialysis
——re-use of salts
diffusion dialysis——reuse of acids
organic (or inorganic) electrolysis
——halogenation
3 ) module for dialysis using
tubular type
4 ) concentration of sea-water at high temperature
5) sterilization with electrodialysis method
6 ) for analysis
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