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Ceramic membranes are attractive product for industries due to the great
potential in several important applications. For example, ceramic membranes are
promising for H, separation, the recovery of CO, from natural gas and the reduction
of green-house gas emission from flue gas. The aim of the present study was to
evaluate the effect of peptizing agent concentration on morphology of unsupported
alumina membranes to find out the optimum sol-gel conditions for preparation of
alumina mesoporous membranes with narrow pore size distribution that are suitable
for gas separation. The unsupported alumina membranes were prepared by the sol-gel
method using aluminum-tri-sec-butoxide as a precursor and acetic acid as a peptizing
agent. The particle size distributions of prepared bochmite sols, as measured by
dynamic light scattering technique, range from 10 to 600 nm. The results shown that,
the increasing of the concentration of acetic acid results in formation of particles of
smaller median diameter are obtained. The pore volume and size distribution of
unsupported alumina membranes were characterized by the Brunauer-Emmett—Teller
(BET) method of adsorption of nitrogen gas. The pore size distributions of

membranes were rather narrow in the range of 3 to 6 nm. The average diameter and



volume of pores was increase and the surface area decreases while the concentration
of acetic acid increased.

It can be concluded that the concentration of acetic acid has significantly
influence on the formation of both boehmite sol and unsupported alumina membrane.
An increasing of acetic acid concentration results in formation of boehmite sol
particles of smaller median diameter due to the acetic acid causes separate of large
agglomerates. The average diameter and volume of pores increase, and the specific
surface area of unsupported alumina membrane decreases when the concentration of
acetic acid increases.

The presence of the large amount of H" and CH3COO" ions in solution promotes
formation of thick organic layers that separates boehmite particles, could lead to the

creation of large pores in unsupported alumina membrane.
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