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ABSTRACT: Polyethylene ionomers were prepared by reacting poly(ethylene-co-
methylacrylate) (PEMA) with KOH and ammonia mixtures in water. The ionomers were
found to have the side groups of potassium carboxylate, amide and carboxylic acid. Swelling
and pervaporation properties of the membranes cast from the ionomer emulsion were mea-
sured in the mixture of water and ethanol. Maxima in swelling ratio and permeation flux
were observed at the feed composition of 50 wt% ethanol. The ionomers containing 70 mole%
COOK of the side groups revealed the highest swelling ratio and permeation flux. Separation
factors for water were found to increase with the permeation flux, which means the ionic
groups in the ionomers play a role in enhancing both the permeation flux and separation fac-
tor. This might be due to the increased mobility of the ionic groups with high affinity to
water at a high swollen state. The activation energy for the permeation flux calculated from
an Arrhenius type equation showed a minimum at ethanol composition of 50 wt%.
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Table 1. Code and Analysis Results of Ionomers

analysis (wt%) side groups (mole%)
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1 6. Membrane

2. Electronic Circulator 7. Three Way Stop Cock
3. Pervaporation Cell 8. Trap in Liquid N,
4
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. Thermocouple

. Water Bath 9. McLeod Vacuum Gauge
. Thermometer 10. Vacuum Pump

Figure 1. Pervaporation apparatus.
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Figure 2. Effect of the composition of pendant
groups on swelling ratios of the ionomers.
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Figure 4. Effect of feed composition on the pervapo-
ration properties of the ionomer of K70N24H6.
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