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Studding the Chromium Geochemical Distribution and

Transport in Different Contaminated Soils
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Abstract

The research was carried out with the objective of studying the geochemical distribution
and movement of chromium in polluted soils of different characteristics in the Eastern
Ghouta of Damascus.

Four different locations were chosen, including Al-Mamounia (uncultivated land, Shahid),

the tanners which are located in Jobar neighborhood (Al-Zablatani), and it is an area
polluted with chromium metal resulting from tanning the skins of cows and sheep, Jobar
(agricultural land) located next to the tanners area and irrigated with well water, Ain Tarma
( Agricultural land) located after the tanners and along one of the branches of the Barada
River and irrigated with drainage water. Soil samples were collected from these sites at a
depth of 60 cm from three layers with an interval of 20 cm.

Numerous physical and chemical analyzes were carried out and serial extraction was
applied for determining facile, attached with calcium carbonate, iron and manganese
oxides, and organic matter and residual chromium .

The relationship between the reduction constant and the organic matter was also studied
on different laboratory-contaminated soils. The SPSS statistical analysis program was used
to determine the presence of significant differences between the averages of the different
chemical forms of chromium and to determine the Pearson correlation coefficient between
them. The results showed that the level of total and hexachromium was within the normal
limits in each of Mamounia, Jobar and Ain Tarma, while it exceeded the maximum
allowable level according to the Food and Agriculture Organization and the World Health
Organization in (FAO/WHO, 2001) in the tanners' site. The results also revealed that more
than 80% of the chromium was attached to the organic matter in the contaminated tanners'
soil, while on the contrary, more than 80% of the chromium was found in the mineral part
(residual chromium) in the uncontaminated chromium-free Mamounia soil .In the next rank
came chromium associated with oxides of iron and manganese, while the exchanged
chromium amount associated with calcium carbonate was negligible. The results showed
an increase in the concentration of hexavalent chromium at the depth of all sites, in contrast
to triphosphate chromium, which decreased with depth. The results of the laboratory study
also indicated that the conversion constant of hexavalent chromium versus triple chromium
increases with the growth of the percentage of organic matter.

Keywords: tanners, chromium metal, total chromium, hexavalent chromium, triple
chromium, reduction constant.
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