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Abstract:

In this study, MCM-41 was prepared via hydrothermal method in presence of ethanol as a co-
solvent and co-surfactant in alkaline media. Inorganic sorbent ZnCl,-MCM-41 was synthesized
via covalent grafting method by dispersion of samples into pure toluene for solid state interaction
between silanol groups of MCM-41 surface and ZnCl, particles. Samples were characterized by
nitrogen adsorption analysis, XRD, BET surface area, and FTIR spectrometry. MCM-41 BET
surface area measured was 1099 m?/g, which was later reduced to 602 m?/g after incorporation of
ZnCl; particles onto MCM-41 surface. Effect of different experimental conditions such as
solution temperature, pH, contact time, and initial concentration of Ni (I1) ions were investigated
on the amount of nickel adsorption. For experimental data, the Langmuir isotherm showed a
better fit than Freundlich isotherm, which indicates that nickel adsorption onto inorganic sorbent
was homogeneous and monolayer. At optimum conditions, maximum adsorption capacity of Ni
(1) by sorbent obtained was 303 mg/g according to Langmuir isotherm. Pseudo-second order
model predicted kinetic of nickel adsorption onto synthesized sorbent better than other models.
Free energy was 9.8 kJ/mol determined by Dubinin-Radushkevich model, which confirms
chemical nature of nickel adsorption onto synthesized sorbent.

Keywords: MCM-41, Adsorption, ZnCI2, Ni (1) ion.



