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It has been shown quite recently that natural alumosilicates (clays and zeolites) have
high adsorption activity towards water, organic acids, compounds containing sulphur,
which are fuels and oils pollutions [1,2]. Application of natural alumosilicates for this
purpose is economically sound, because these minerals have commensurable properties
and are cheaper than synthetic adsorbents; besides, there are large deposits of these
minerals in Ukraine.

Physical and chemical properties of petroleum products pollutants are different;
therefore selective adsorption of each type of pollutants demands a special preparation of
adsorbent. The purpose of work is a development of efficient modification methods of
clays mineral - palygorskite for its application in processes of cleaning of diesel fuel
(density 0.857 kg/m’; total concentration of sulphur 0.105 % mass, acid content in fuel
10.3 mg KOH/100 ml) from products of hydrocarbon oxidation and compounds
containing sulphur by percolation. The mineral has been activated by thermal (473 K)
and acid (1 M HCI) treatment.

Natural palygrskite adsorbs water efficiently. Presence of zeolite channels in its
structure provides high adsorption selectivity towards water. Thermal activation of the
mineral is necessary for increasing its adsorption capacity with respect to water as the
result of removal of water from channels and surfaces. Acid activation does not
influence adsorption of water because there are two opposite processes during acid
treatment: adsorption surface increase and reduction of active centres quantity.

Influence of granulometric structure of adsorbent on its efficiency during percolation
process has been studied. On the one hand, the reduction of the size of granules leads to
the increase of adsorption surface; on the other hand, crushing of adsorbent leads to the
decrease of percolation speed. The optimum size of granules is 0.10-0.25 mm.

Thermal activated palygrskite without chemical activation exhibits high selectivity
towards compounds with acidic properties (90 % of acids can be removed from diesel
fuel when fuel-to-adsorbent ratio equals 1:20).

Acid processing is essential for refining fuel from compounds containing sulphur.
Absorbent selectivity towards compounds containing sulphur is less than that towards
products of oxidation, both after acid activation and without it.

Results of this study enable to perform directed activation of palygrskite depending
on the chemical composition of fuels pollutants.
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