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Abstract

Nanotechnology is a multidisciplinary field that including nanofiber materials
which fabricated at the nano scale. Nanofiber materials have superior applications and
lead to functions with higher order structures. Electrospinning is the most versatile
process that producing nanofibers material with a diameters ranging from nano to sub-
micron. The electrospun nanofibers can be reinforced by particles to fabricate
composite nanofibers with unique and good properties. Furthermore, the photocatalytic
process has a greet attentions due to dye wastewater treat due to its effectiveness, easy
operation, lower cost, non-selective degradation and high efficiency. An attempt was
made in this thesis uniqgue CA-GO/TiO,-NH, system was fabricated by chemical
crosslinked between electrospun composite nanofibers and TiO,-NH, nanoparticles.

The first part of this work was co-electrospun Graphene Oxide (GO) with
Cellulose Acetate (CA) for the production of fluorescence nanofibers composite. The
weight percentage of GO varied from 0.05 to 1.5 wt. % in the polymer solution. The
morphologies and crystal structures of the resultant composite nanofibers were
investigated by scanning electron microscopy (SEM) and X-ray diffraction (XRD). The
specific interaction was demonstrated by (FT-IR). It was resulted that with increasing
GO content the nanofibers diameters decreasing as a result of decreasing the value of
the flow rate to generate continuous ultrafine fibers, which ranges from 30090 for
pure CA nanofibers to 210£90 for 1.5 wt.% CA/GO.

The tensile test was performed in order to measure the mechanical properties of
pure CA nanofibers and CA/GO composite nanofibers with GO contents of (0.05, 0.5, 1
and1.5 wt.%). It is concluded that with increasing GO contents the tensile strength, and
Young's modulus was improved. The composite nanofibers with 1.5 wt.% GO content
shows high tensile strength, which improved about 73% than the pure CA nanofibers
49 MPa. In addition, the highest Young's modulus of CA/1.5%wt GO composite
nanofibers was 1600 MPa, which improved by 75% than the pure CA nanofibers 400
MPa. The improvement in tensile strength and Young's modulus indicated to a good
dispersion of GO in the CA polymer and strong adhesions between their surfaces. It is
significant from the obtained values from the tensile test that the addition of GO
improves the mechanical properties of CA nanofibers.

The second part was focused on study the photocatalytic performance of the
composite nanofibers for the degradation of two model molecules, methylene blue, and
indigo carmine. The photocatalytic degradation was investigated under UV light
irradiation. In this regard, an effective photocatalyst obtained from composite
nanofibers CA/GO fabricated by electrospinning technique followed by chemical
crosslinking surface modified TiO, nanoparticles (NPs) which was used for removing
the organic dyes of indigo carmine ( IC) and methylene blue (MB) from the aqueous
solution under UV light irradiation. The crystalline structure analysis and morphologies
of CA-GO/TiO,-NH, composite nanofibers were characterized by SEM, TEM, XRD,
TGA and FTIR. The prepared CA-GO/TiO,-NH, composite nanofibers displayed
significantly enhanced photocatalytic activity for photodegradation of the organic dyes
IC and MB under UV light irradiation after 150 min and 250 min respectively. The pH



value of the solution was studied from 2-8 which showed a clear improvement of
photocatalytic activity at pH 2. The results indicated that the activated CA-GO/TiO,-
NH, composite nanofibers employed as an adsorbent for the removal of IC and MB
from the aqueous solutions. In addition, the results showed a high adsorption capacity
remain up to 65% after five consecutive capacity cycles.

Xi



