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Mesoporous silica/polyacrylamide composite: prepar@on by UV-graft
photopolymerization, characterization and use as H¢j adsorbent
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Abstract

MCM-41 ordered mesoporous silica was prepared, @silanized and grafted with
polyacrylamide (PAAM) through in-situ radical phptdymerization process. The resulting
composite, denoted PAAM-NFMCM-41, the calcined and silanized reference
MCM-41s were characterized by Fourier transform infrargectroscopy (FTIR)X-ray
diffraction (XRD), thermogravimetric analysis (TGAX-ray photoelectron spectroscopy
(XPS), transmission electron microscopy (TEM), s@ag electron microscopy (SEM) and
N, physisorption at 77K. These complementary techesgbrought strong supporting
evidence for the silanization process followed BYAM grafting. The surface composition
was found to be PAAM-rich as judged by XPS. The posite was then employed for the
uptake of Hg(ll) from aqueous solutions. Adsorptiwas monitored versus pH, time, and
temperature. The maximum adsorption capacity atC2&hd pH 5.2 was 177 mg/g.
Kinetically, the equilibrium was reached within 60n for a 100 mg/L mercury solutiofhe
adsorption of Hg(ll) on PAAM-NRMCM-41 composites followed second order kinetics.
Thermodynamic parameters suggested that the faeoaalsorption process is exothermic in
nature and the adsorption is ascribed to a decieabe degree of freedom of adsorbed ions
which results in the entropy change.

This work conclusively shows that mesoporous sitiofymer hybrid metal ion adsorbents
(with robust silica-polymer interface) can be pmgpain a simple way by in situ radical
photopolymerization in the presence of aminosiledigilica acting as a support and a macro-
hydrogen donor simultaneously.
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