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Abstract: The Chlor-alkali (CA) membrane cell is a major electrolysis system to produce valued chemicals such as
chlorine gas and sodium hydroxide. The CA membrane process has been attracted in the industries, since it has relatively
low energy consumption when compared with other CA processes. The key component in CA process is perfluorinated sul-
fonic acid ionomer membranes, which provide ion-selectivity and barrier properties to produced gases. Unfortunately, there
is limited information to determine which factors should be satisfied for CA applications. In this study, the influences of
PFSA membranes on CA performances are disclosed. They include ion transport behaviors, gas evolution capability, and
chemical/electrochemical resistances under CA operation conditions.
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Fig. 1. Schematic diagram of the CA test apparatus.
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Table. 1. Water Uptake Characteristics of Nafion212 and Aciplex-F
Sampl Measurement Thickness Water uptake Density H' ion conductivity Density
pe Condition (um) (%) (g/em’) (S/em) (g/em’)
Dry 31 1.94 1.94
Nafion212 22.58 0.1
Wet 38 1.85 1.85
D 2 1.2 1.2
Aciplex-F v 08 447 3 0.03 3
Wet 280 1.20 1.20
HEE-0 2 MAlehE 4729 GC (Agilent Technologies, 0.06 liquid water
USA) 415 B8t 47129 w58 ZAst, 005
YA &S eqn. (5)E T34 ALt Ath =
@, 004}
oy
Current efficiency [%] = é 0.03
[2]
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c
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CANZH FExdoA Eeete] ¥ d83 = Fig. 2. Na" conductivity of Nafion212 and Aciplex-F.
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Fig. 3. Energy consumption comparison of CA system on
the basis of Cl, production.
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Fig. 4. Voltage comparison of CA system on the basis of
Cl, production.
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Fig. 5. Hydrogen current efficiency of CA system on the
basis of H, production.
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