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6- Stepwise regression
7- Forward selection
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1- Langmuir

2- Freundlich

3- Sorption Intensity
4- Sorption Capacity
5- Hysteresis
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1- Binding affinity
2- Buffering capacity
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Abstract

The availability of heavy metals in the soil is related to their partitioning between solution and solid phases
and expressed by sorption isotherm. Twenty surface soil samples (0-30 cm) belonging to five soil subgroups
were taken from agricultural regions of Western Azerbaijan province. The sorption isotherms of Pb were
determined by equlibrating the soil with solutions containing 0, 100, 300, 500, 700, 900, 1100 and 1300 mg Pb
L' from Pb-nitrate source in 0.01 M NaNO, as background electrolyte. Illite was the dominant clay mineral in
Typic Calcixerepts (TC), Typic Haploxerepts (TH) and Typic Endoaquepts (TE) whereas in Vertic Calcixerepts
(VC) and Vertic Endoaquepts (VE) the clay mineralogy was dominated by smectite. Active and equivalent
calcium carbonate and clay contents ranged from 4.3 to 7.8%, 6.2 to 16% and 31 to 45%, respectively. The
linaer, Langmuir and Freundlich isotherm equations were fitted to the experimental data of Pb sorption and
desorption. Both the Freundlich (0.98< R* <0.70) and linear (0.94< R* <0.51) approaches described the Pb
sorption and desorption data well, and the Lagmuir model (0.99< R*<0.71) was well fitted to some of the soils,
mostly, those soils with low CCE content. A significant positive correlation was found between CCE and the
Lagmuir adsorption maxima (b) (» = 0.84, P<0.01) and also the Freundlich constant a (» = 0.78, P< 0.001). The
soil partition coefficient (Ksp) showed a positive correlation ( = 0.55, P< 0.05) with ACCE. Stepwise regression
showed that 62% of variation in lead sorption was accounted for CCE content. However, the relatively high pH
(7.0 to 8.0) of the experimental soils and a presence of relatively high values of free and active carbonate in the
soils along with the large sorption capacity of these soils suggest the possibility of solid phase precipitation as
PbCO;. A strong and irreversible binding of Pb in the soils were recorded. Results showed that the CCE and clay

contents were of more importance in controlling the sorption of Pb in the studied soils.
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