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Abstract

The objective of this study is for removing heavy metal ions from
Wastewater produced from State Company for Petrochemical Industries
(Fe+3, Zn+2 and Cu+2) and Ur State Company for Engineering Industries
(Cr+6) was tested using a light expanded clay aggregate (LECA). This
LECA was obtained from Shat Al-Khora, Basrah.

The capability of adsorbent (LECA) to adsorb metal ions was investigated
in a batch system. Batch experiments were performed to determine the
effects of pH, adsorbent dose, contact time, adsorbent particle size, initial
concentrations and temperature sensitivity.

The obtained results were fitted using Langmuir and Freundlich
adsorption isotherm models. The deviation of Cr(VI), Zn(II), Cu(Il) and
Fe(IlII) ions were found to be 0.062, 0.002, 0.001 and 0.428 respectively
using the Langmuir model isotherm and 0.969, 0.087, 0.438 and 0.0400
using the Freundlich model. Six kinetic reaction models were developed and
the experiment data for Cr+6 ion that was obtained; was successfully fitted
with the 1st pseudo model and the 1st order reversible reaction, while the
experiment data for Zn+2, Cu+2 and Fe+3 were fitted well with 2nd pseudo
model.
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The ability of LECA to adsorb metal ions was then investigated in a
continuous flow system. The experimental data was compared with
simulated results obtained from Box-Benken model. The Box-Benken design
method was used to derive a statistical expression with mean deviation equal
to 1% to represent the concentration of metal 1ons after adsorption as a
function of bed height, temperature and flow rate.
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