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Abstract

This research aim to study the structural properties, the chemical components and the
amount of some heavy metals in FGD gypsum which was obtained from Coal-fired power plant.
Then the amount of some heavy metals being leached from soil mixed with FGD gypsum in
various conditions and their accumulation in plant samples which grew up in soil mixed with
FGD gypsum were studied.

The structure of FGD gypsum was investigated by X-ray diffraction spectrometry. It was
found that the main composition was CaSO,.2H,O and small amount of SiO,. The major
compound in oxide forms were CaO 30.75-31.85%, SO, 44.35-45.20%, Al,O, 0.58-0.61%, Fe,O,
0.19-0.21%, MgO 0.65-0.70%, P,0O, 0.08-0.09%, Na,O 0.01-0.02%, K,0 0.01-0.02%, H,0 19.83-
20.82% and SiO, 0.95-1.12%. Moreover, some heavy metals such as Hg <0.02 mg/kg, As 0.17-
0.19 mg/kg, Pb 4.544-6.708 mg/kg, Cd <0.02 mg/kg, Cu 6.49-6.86 mg/kg Cr 9.54-11.61 mg/kg,
Ni 1.12-2.31 mg/kg, Mn 52.21-74.14 mg/kg and Zn 1.82-3.68 mg/kg were also found.

In addition, FGD gypsum was mixed with soil from 3 different sources which had
different fertilities. The FGD gypsum was mixed with soil in ratio of 0-7.5% w/w. The column
leaching was studied under solution pH 4, 7 and 10 which was similar with pH in natural
condition. The results of quantitative determination of some heavy metals in the different soils

had similar trend. Fe, Mg, Zn ion were leached at the highest amount with extractant pH 4.0 and



then decreased with basic solution. Other heavy metals such as Cr, Ni, Pb, Cd, Cu, As and Hg
were found in the leached solution at very low level.

The accumulation of some heavy metals in plants was studied in Kale (Brassica
alboglabra Bailey.) and Green beans (Vigna radiate Wikzek.). These plants were cropped in soil
mixed with FGD gypsum. It was found that heavy metals were less absorbed in Kale and low
level of Cu and Pb were found in Green beans. These obtained levels of heavy metals were under

the acceptable level of WHO. While Cd, Cr, As and Ni were not found in these plants.



