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The objective of this thesis was to determine the adsorption isotherm of copper and lead ions in
aqueous solutions using modified soybean hulls. The functional groups of soybean hulls before and
after adsorption and after leaching of heavy metals from adsorbed soybean hulls were investigated.
The experiments were performed at initial heavy metal concentrations of 180-990 mg/l,
temperatures of 25°C, 35°C and 45 °C and a soybean hulls to solution ratio of 1 gram per 100
millilitre. From the results it was found that both Langmuir and Freundlich isotherm models
successfully predicted copper and lead ions adsorption using soybean hulls. The regression analysis
(rz) was close to 1 and the standard deviation was very small. From Langmuir adsorption isotherm,
the maximum adsorption capacities (q,, ) for Cu(II) on modified soybean hulls at 25°C, 35°C and
45°C were found to be 56, 51 and 46 mg/g, respectively. Freundlich empirical constants (K) of
Cu(II) adsorption at 25°C, 35 °C and 45 °C were 0.005, 0.004 and 0.001, respectively. Considering
Pb(II) adsorption, the maximum adsorption capacity (q,,,) was 59.5 mg/g and Freundlich empirical
constant (K) was 0.0048 at 25°C. The functional groups analysed using FTIR revealed that the
modification of sbybean hulls with citric acid added carboxyl groups and hydroxyl _groﬁps on
soybean hulls and adsorption of the heavy metals occurred on these functional groups. The resuls
of leaching metal ions from the adsorped soybean hulls with water at 25°C, 40°C and 60 °C showed

that Cu(II) and Pb(II) ions were washed out less than 1% (wt/wt).





