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‘The allotropic form of carbon known as fullerene exhibits unique physico-chemical properties
and can provide a possibility for modification of polymer membrane. It has been shown that
fullerene Ceo improves polyphenylene oxide (PPO) transport properties in gas separation [1]

The combination of Ceo and PPO gives a donor-acceptor complex that leads to increasing
‘membrane density and influcnce on gas transport properties. In the present work, fullerene-
containing PPO membranes are considered in pervaporation processes. The effect of fullerenc.
additives on PPO transport properties is studied in the pervaporation of the reacting mixture:
ethanol — acetic acid — water ~ ethyl acetate in binary, ternary, and quaternary combination of
components. The shifting of the esterification equilibrium:

C.HSOH + CH;COOH = H,0 + CHiCOOC;Hs  is one of the ways for maximizing yield of
ethyl acetate in hybrid process involving pervaporation.

Homogeneous Ce-PPO membranes containing up o 2 %wt Ceo (~60 jum thick) were
prepared by mixing PPO and Ceo solutions in toluene, by casting the solution on a cellophanc
surface, and by drying at 40°C. These membranes were studied in pervaporation of mixtures
involving ethanol, acetic acid, ethyl acetate, and water in different combination. It was shown
that permeate is enriched by ethyl acetate in pervaporation of four-component mixture in
equilibrium composition. Acetic acid does not essentially permeate through all membranes
under study. High selectivity with respect to cthyl acetate was established in pervaporation of
two-component ethyl acetate/water mixtures. The use of fullerene-containing membranes made
it possible to increase selectivity to 700 for 7% cthyl acetate in water (azeoirope). High
selectivity with respect to ethyl acetate is caused by hydrophobic properties of our membranes.

Pervaporation properties of membrane depend on interactions befween components of
the feed solution and the polymer of the membrane. To estimate the interaction, equilibrium
vapour sorption ‘of ethanol, acetic acid, water, and ethyl acetate was studied. Fullerene-
containing membranes show a better sorption capacity for ester, acid, and alcohol than that of
PPO membranes. Ethyl acetate exhibits the highest sorption (the lowest value of ), then acetic
acid and ethanol come. Water is absolutely inert to polymers under study. These results are in
good agreement with data on pervaporation.

Thus, it was established that fullerene as a component of the Cgo-PPO composition
profoundly affects membrane properties.
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