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Development of New Adsorbents for Removal and Recovery of Heavy Metals
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Adsorption of heavy metals from aqueous solution onto natural materials based on
some biomass was investigated to evaluate the efficiency of biomass as sorbent for heavy metals. Natural
materials used in this work are Yukitsubaki carbon modified with nitric acid (10% and 30%) and chitosan.
Furthermore, zeolite/chitosan hybrid composite (ZCHC) was prepared with sol-gel method by mixing zeolite
and chitosan. The surface prOﬁerties of these materials were characterized by using SEM and FT-IR.
Furthermore, the sorption mechanism of heavy metals by these materials was investigated by applying some
adsorption isotherms or kinetic models.

Consequently, the following matters have been mainly obtained: (1) Adsorption capacity of heavy metals by
carbon was increased after the modification with HNO3. (2) Langmuir isotherm model better fits the
experimental data than the Freundlich isotherm. (3) The rates of adsorption were found to conform to
pseudo-second order kinetics.
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Tablel Surface properties of pristine and
modified YKCs

Specific Pore Pore

surface .
Sample area volume size

[m?/g] [cm?/g] [nm]
YKCO 157 0.0854 2.18
YKCI10 158 0.0852 2.16
YKC30 144 0.0774 2.15
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Fig. 4 Langmiur isotherm of Cr(VI) adsorption

onto adsorbents
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Fig.5 The correlation of experimental data to
Freundlich isotherms models
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