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Abstract

Name: Safaa Rushdy Fouda

Thesis title: Synthesis, Characterization, and Application
of Novel metallonanocomposite systems in various
processes of Envirnomental and Industrial impact.

In the present work, magnetite nanoparticles (M NPs) were incorporated
into poly (amido amine) (PAMAM, G=2) dendrimer matrix to form the mother
composite M NPs (1*103 M)@PAMAM. Dendrimer-modified composites were
synthesized through conjugation with rice straw ash (RSA) or montomorillonite
(MMT). Hybrid composites were obtained by applying (1*10-3 M, 3*10-3 M and
6*10-3 M) M NPs, namely M NPs @PAMAM@RSA and M NPs @PAMAM@MMT. In
addition polyaniline based-RSA composite was prepared, followed by application of
M NPs to form M NPs @PANI@RSA hybrid nanocomposite with the same molar
ratios.

Structural characteristics of the various samples were investigated through XRD,
FTIR techniques. Morphological textural characteristics were estimated from TEM,
SEM and low-temperature adsorption-desorption isotherms of N, and pore size
distribution analysis. The stability of colloidal system and conductivity were
investigated by DLS and zeta potential.

Different linkages and interactions during the synthesis processes were
investigated.

All the synthesized hybrid composites were applied in removal of hazardous dyes
(e.g., XO, MG and ROS.HCI), ions (e.g., Br,, NO-3, and NH4+) and heavy metals (e.g.,
Hg).

Keywords:

Magnetite nanoparticles; PAMAM dendrimer; Polyaniline; Hybrid nanocomposites;

Montomorillonite; Rice Straw Ash
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THE AIM OF WORK

This work is aimed at manipulation of novel nanocomposites based on

M NPs@PAMAM dendrimer and using them as efficient nancatalysts and

adsorbents for removal of dyes and toxic ions from wastewater.

This study included the following items:-

Synthesis of magnetite nanoparticles in the absence and in the
presence of PAMAM dendrimer as mother nanocomposite for
further modification.

Synthesis of modified MMT by intercalation of PAMAM dendrimer
into Na-MMT matrix with applying the magnetite nanoparticles in
different ratios (1*10-3 M, 3*103 M and 6*103 M) M NPs
@PAMAM@MMT.

Synthesis of RSA-conjugated PAMAM dendrimer with applying
magnetite nanoparticles of different concentrations M NPs
@PAMAM@RSA.

Synthesis of RSA-conjugated polyaniline with applying magnetite
nanoparticles of different concentrations

M NPs @PANI@RSA.

Performing physicochemical characterization of different
composites, by adopting XRD, FTIR, Nz-physisorption, TEM, SEM
and DLS techniques.

Study of the catalytic removal (adsorption) efficiencies of the as-
synthesized composites towards the dyes ,e.g., XO, MG, ROS-HCI
dyes) and ions, e.g., Br, NO3- and NH4* as well as heavy metals,
e.g., Hg.

Examination of adsorption kinetic models in all cases.



PLAN OF WORK
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