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Abstract

In this study, pure zinc oxide (ZnO), ferric oxide nanoparticles (y-Fe,O3) and
silver (Ag) nanoparticles were prepared as well as binary nanocomposites of
(ZnO/Ag, ZnO/Fe,03, MWCNT/ZnO, MWCNT/Ag, MWCNT/Fe,03) and tertiary
nanocomposites (MWCNT/Ag-ZnO, MWCNT/Fe,03-Zn0) prepared with different
ratio of MWCNT. The obtained nanocomposites were characterized using different
techniques such as X-ray diffraction (XRD), transmission electron microscopy
(TEM), scanning electron microscopy (SEM), atomic force microscopy (AFM),
fourier transform infrared spectrometry (FTIR), UV/Visible spectrophotometer,
thermogravimetric analysis (TGA) and zeta potential (ZP). The photodegredation of
Cibacron Brilliant Yellow (3G-P) dye were studied using UV-Visible
spectrophotometer and chemical oxygen demand (COD). The effect of catalyst
concentration, dye concentration, pH and temperature for removal dye from its

aqueous solution, were also studied.

The study included several main parts: the first part include the preparation of
pure zinc oxide, silver, Ag(3,5,10%)-ZnO, MWCNT(0.3,0.5,1%)/Ag and
MWCNT(0.3,0.5,1%)/Ag-Zn0O by using thermal method. Chemical and physical
properties of all nanocomposites were characterized by using above techniques .The
results for binary and tertiary nanocomposites indicated to formation of the
important bond between Zn-O, Ag-MWCNT and Ag-ZnO through FTIR. The XRD
results showed well-crystalline in nature with deviation of peaks due to presence of
Ag, ZnO and MWCNT in patterns, through AFM the images also showed a
difference in the porous nature and the distribution of particles by different
proportions. The SEM and TEM show the different shapes and sizes of
nanoparticles with presence some agglomerated. The results of the TGA study
showed that most of the nanocomposites prepared have high stability. The UV-
Visible technology showed that the zinc oxide band gap energy reduced in ternary
MWCNT/Ag-ZnO nanocomposites was less than the zinc oxide band gap energy in

binary nanocomposites.



The second part was the preparation of ferric oxide (y-Fe,03), Fe,05 (3,5,10%)-
ZnO, MWCNT(0.3,0.5,1%)/Fe,O; and MWCNT(0.3,0.5,1%) /Fe,03-ZnO using a
thermal method. The properties of binary and tertiary nanocomposites were
characterized and studied by using above techniques, the results of infrared
spectroscopy indicated the appearance and displacement of the main peaks of ZnO
and Fe,O;on MWCNT surface from their original locations ,this indicates the strong
overlap between there . The results of structurally and optically show the
presence of well-crystalline phase of Fe,03;-ZnO from XRD. The images of the
AFM and the SEM showed the spherical shapes of the porous nanoparticles on
MWNT surface with less agglomeration and their different morphologies are
observed after doping with different ratio. The TGA results showed most of
nanocomposites have high thermal stability. The band gap energy of ZnO was
calculated using UV-Visible technology and by applying a Tauc plot, where the
band gap energy of pure ZnO was 3.35 eV, also shows that the band gap energy of
ZnO was reduced to be 2.83 eV in ternary nanocomposite MWCNT(1%)/Fe,0»-

ZnO than in binary nanocomposites .

The third part includes the applications of prepared nanocomposites. The
photocatalytic reactions were tested by using 75 ppm of Cibacron Brilliant Yellow
dye in the dark and in presence of xenon lamp as visible light source, this showed
that 100mg/100mL represents the ideal concentration for the destroyed and removal
of Cibacron Brilliant Yellow dye at 298 K. The results show that MWCNT (1%)/Ag-
ZnO and MWCNT(1%)/Fe,03-ZnO were the best catalysts in the adsorption and
removal of the dye and enhancing the photo-reactivity of ZnO . Highest
photocatalytic degradation efficiency 92% for MWCNT/Ag-ZnO and 96%
MWCNT/Fe,05-Zn0O after 120 min . The effect of temperature and pH solutions on
degradation and adsorption of the dye and determining the optimum factor were also
studied using a visible light source. In present study the effect of all above effects
on chemical oxygen demand(COD) also studied. The results show that the process

of photodegredation of the dye follows the pseudo-first order kinetics .
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