
Accepted Manuscript

Title: Mesoporous silica/polyacrylamide composite:
preparation by UV-graft photopolymerization,
characterization and use as Hg II adsorbent

Author: Ali Saad Idriss Bakas Jean-Yves Piquemal Sophie
Nowak Manef Abderrabba Mohamed M. Chehimi

PII: S0169-4332(16)00171-9
DOI: http://dx.doi.org/doi:10.1016/j.apsusc.2016.01.134
Reference: APSUSC 32366

To appear in: APSUSC

Received date: 7-10-2015
Revised date: 14-1-2016
Accepted date: 15-1-2016

Please cite this article as: A. Saad, I. Bakas, J.-Y. Piquemal, S. Nowak, M. Abderrabba,
M.M. Chehimi, Mesoporous silica/polyacrylamide composite: preparation by UV-graft
photopolymerization, characterization and use as Hg II adsorbent, Applied Surface
Science (2016), http://dx.doi.org/10.1016/j.apsusc.2016.01.134

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/doi:10.1016/j.apsusc.2016.01.134
http://dx.doi.org/10.1016/j.apsusc.2016.01.134


Page 1 of 29

Acc
ep

te
d 

M
an

us
cr

ip
t

1 
 

Mesoporous silica/polyacrylamide composite: preparation by UV-graft 
photopolymerization, characterization and use as Hg II adsorbent  
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Abstract  
MCM-41 ordered mesoporous silica was prepared, aminosilanized and grafted with 
polyacrylamide (PAAM) through in-situ radical photopolymerization process. The resulting 
composite, denoted PAAM-NH2-MCM-41, the calcined and silanized reference  
MCM-41s were characterized by Fourier transform infrared spectroscopy (FTIR), X-ray 
diffraction (XRD), thermogravimetric analysis (TGA), X-ray photoelectron spectroscopy 
(XPS), transmission electron microscopy (TEM), scanning electron microscopy (SEM) and 
N2 physisorption at 77K. These complementary techniques brought strong supporting 
evidence for the silanization process followed by PAAM grafting. The surface composition 
was found to be PAAM-rich as judged by XPS. The composite was then employed for the 
uptake of Hg(II) from aqueous solutions. Adsorption was monitored versus pH, time, and 
temperature. The maximum adsorption capacity at 25°C and pH 5.2 was 177 mg/g. 
Kinetically, the equilibrium was reached within 60 min for a 100 mg/L mercury solution. The 
adsorption of Hg(II) on PAAM-NH2-MCM-41 composites followed second order kinetics. 
Thermodynamic parameters suggested that the favorable adsorption process is exothermic in 
nature and the adsorption is ascribed to a decrease in the degree of freedom of adsorbed ions 
which results in the entropy change. 
This work conclusively shows that mesoporous silica-polymer hybrid metal ion adsorbents 
(with robust silica-polymer interface) can be prepared in a simple way by in situ radical 
photopolymerization in the presence of aminosilanized silica acting as a support and a macro-
hydrogen donor simultaneously. 
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