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Acetic acid (HAc) is widely used especially in vinyl acetate monomer (VAM) 
production. HAc is mainly produced by methanol carbonylation and bacterial fermentation, 
which yields about 5 million tonnes per year (Shin et al. 2009). HAc containing less than 5 
wt. % water is important in many chemical processes, e.g., in the production terephthalic 
acid and butane-diol. In order to cater the demand, studies have been conducted to 
dehydrate HAc from dilute solutions. One of them is through pervaporation (PV). The 
outlook on this technique seems promising. In previous studies, the application of PV for 
acetic acid dehydration mainly suffers from membrane ineffectiveness when operating at 
high HAc concentration, which resulted in decreased membrane performance; high flux and 
low selectivity. Moreover, membrane durability at high temperature is another major 
challenge in this application. Therefore, a study on a new application in pervaporation 
dehydration of HAc using polyphenylsulfone (PPSU) is proposed and initiated. In this 
work, three types of lab-scale membrane were prepared, with polymer composition of 25 
wt.% PPSU (M-1), 27.5 wt.% PPSU (M-2) and 30 wt.% PPSU (M-3). The pervaporation 
study was conducted in 80 and 90 wt.% HAc at feed temperatures ranging from 30oC to 
80oC. The membrane stability towards high HAc concentrations and at high temperature 
was observed. The effect of temperature on pervaporation performance was analyzed using 
the activation energy of permeability Ep which was obtained by plotting ln(P) vs. 1/T. It was 
found that M-2 provides the optimum membrane facilities with highest averaged separation 
factor (8.41) with moderate flux (~0.12 - 0.83 kg/m2.h). Besides, a higher Ep value results in 
higher hydrophilicity of the membrane. This consequently resulted in a higher separation 
factor. All PPSU membrane tested were found to be stable in high HAc solution and at high 
temperature. This information is important and novel, since the application of PPSU 
membranes in pervaporation has not yet been reported. Consequently, this initiative may 
further contribute to the development of the pervaporation process, especially in acetic acid 
dehydration, as a new potential alternative. 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Membrane permeate flux vs. feed temperature in 80 wt.% HAc feed solution 


