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Abstract: Nanocomposites of polyvinyl alcohol- poly-acrylic acid- cobalt oxide nanoparticles have been prepared. The polymer matrix
consisting of PVA0.85 and PAA0.15). The cobalt oxide nanoparticles was added to polymers with concentrations are (0, 2, 4 and 6) wt.%.
The experimental results show that the absorbance of naoocomposites is increased with the increase of cobalt oxide nanoparticles and
optical constants (absorption coefficient, extinction coefficient, refractive index, real and imaginary dielectric constants) of (PVA-PAACoO) nanocomposites are increased with the increasing of cobalt oxide nanoparticles concentrations. The energy band gap of
nanocomposites is decreased with the increase of cobalt oxide nanoparticles concentrations.
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1. Introduction
Nanotechnology is the engineering science that can change
the material properties. Nanoparticles have a ratio between
surface area and volume of a larger, this makes the
nanoparticles are more reactive. Reactivity of the material is
determined by the atoms on the surface, because only these
atoms are in direct contact with another material. Application
of nanotechnology used in many fields including highresolution screen, creating an anti-stain clothing, health and
automotive areas. Nanoparticles used to prevent fouling on
clothing, where the feathers glued surface with nano size so
similar to taro leaf surface . Polymer nano sizes ranging from
10 nm to 100 nm is used for exterior wall paint, adhesives,
paper coatings, upholstery fabrics, as well as retaining
cosmetic UV rays, as well as retaining the light of the sun [1].
In recent years, many efforts have been focused on the
inorganic/organic nanocomposite materials with various
compositions. By combining organic and inorganic materials,
the resulting composites can possess advantages of both
organic polymers (e.g. flexibility, ductility, dielectric) and
inorganic components (e.g., rigidity, high thermal stability,
strength, hardness, high refractive index), thus creating
extensive usages in many areas. By incorporating
nanoparticles into polymer matrix even with a very little
loading, many interesting optical properties including
absorption, fluorescence, luminescence, nonlinearity, high
reflex index (RI), magnetic properties, and excellent
mechanical properties may be obtained [2]. The insulator
applications of polymers include printed circuit boards, wire
encapsulants, corrosion protective electronic devices, and
cable sheathing materials. Polymers have several advantages,
such as easy processing, low cost, flexibility, high strength,
and good mechanical properties. In the microelectronic
fabrication industry, polymers are used in the
photolithography process [3]. Polyvinylalcohol (PVA) is an
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important polymer, because of its unique physical and
chemical properties. This polymer can be made in powder,
film and fiber forms. It is a semi-crystalline polymer that
arises from the role of OH group and the hydrogen bonds. It
is also recognized as one of the very few vinyl polymers
soluble in water with a high transparency and a good
flexibility. It is used industrially for emulsification, sizing
and adhesives, in biomedical materials as drug-delivery
system and membranes. PVA can also be used in medical
applications such as artificial blood vessels, artificial
intestines, and contact lenses. It had been noted as a medical
material due to its compatibility to the living body [4].
Polymeric composites have high strength and stiffness, light
weight, and high corrosion resistance. In the past decade,
extensive research work has been carried out on the natural
fiber reinforced composite materials in many applications.
Natural fibers are available in abundance in nature and can
be used to reinforce polymers to obtain light and strong
materials [5]. Polymers can be prepared through various
techniques such as radical, cationic and anionic
polymerization. The mechanical, thermal and structural
properties can be studied through different kinds of
characterization methods to determination of structure–
property relationships. Recently, polymers have been applied
in various fields such as automotive, construction, electronic,
cosmetic and pharmaceutical industries due to its
advantageous material properties. Functional polymers of
controlled refractivity , photochromic, electrochromic and
optoelectronic functions were developed recently. The use of
polymers with tunable refractive properties as optical
modulators, optical filters, or electro optic waveguide devices
has been reported. The functionalization of bioactive
molecules can be carried out due to presence of carboxylic
groups in Poly Acrylic Acid. The interactions due to the
electrostatic forces, hydrophobic nature, hydrogen bonding,
vanderwaals forces or the combination of these interactions
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leads to the formation of polymer complexes. The formation
of complexes may strongly affect the polymer solubility,
rheology, conductivity, and turbidity of polymer solutions,
mechanical properties permeability, electrical conductivity of
the polymers. This paper aims to study of optical properties
of (PVA-PAA-CoO) nanocomposites.

2. Materials and Methods
The nanocomposites have been prepared by dissolved
polyvinyl alcohol (85 wt.%), and poly-acrylic acid (15
wt.%)) in distill water by using magnetic stirrer. The cobalt
oxide nanoparticles is added to solution with concentrations
are (0,2 ,4 and 6) wt.%.
The nanocomposites samples are prepared by using casting
technique. The optical properties are measured by using
UV/1800/ Shimadzu spectrophotometer in range of
wavelength (200-800) nm. The absorption coefficient (α)
calculated by the absorbance spectra[7]:
α=2.303A/t ………. (1)
Where A: is the absorbance and t: is the thickness of sample.
The energy band gap has bee calculated by following
equation [8]:

αhυ = B(hυ − E g ) r ................................(2)

The effect of cobalt oxide nanoparticles on absorption
coefficient of (PVA-PAA-CoO) nanocomposites is shown in
figure 2. The absorption coefficient of (PVA-PAA-CoO)
nanocomposites is increased with the increase of cobalt oxide
nanoparticles concentrations which attribute to increase the
absorbance. We can known the energy band gap from the
values of absorption coefficient, which explain that the
nanocomposites have indirect energy gap as shown in figures
4 and 5 for allowed indirect and forbidden indirect transition
of (PVA-PAA-CoO) nanocompsites respectively. The figures
show that the energy band gap of (PVA-PAA-CoO)
nanocomposites is decreased with the increase of the cobalt
oxide nanoparticles concentrations which due to increase of
the localized level in energy gap[12].

Where B is a constant, hυ is the photon energy , Eg is the
optical energy band gap and r = 2 for allowed indirect
transition and r = 3 for forbidden indirect transition.
The Refractive index (n) has been calculated by using the
reflectance spectra [9]:
n= (1+R1/2)/ (1-R1/2 ) ……… (3)
Where R is the reflectance.
The extinction coefficient (k) calculated by the following
equation[9]:
K=αλ/4π ………… (4)
The real and imaginary parts of dielectric constant (ε1 and
ε2) are calculated by using equations[10]:
ε1=n2-k2 (real part) …..... (5)
ε2=2nk (imaginary part) …… (6)

3. Results and Discussion
The
absorbance
spectrum
of
(PVA-PAA-CoO)
nanocomposites is recorded by using UV spectrophotometer
with wavelength range (200-800) nm as shown in figure1.
The absorbance of (PVA-PAA-CoO) nanocomposites is
increased with the increase of concentrations of cobalt oxide
nanoparticles, this behavior attributed to increase the number
of carries charges [11].
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oxide nanoparticles concentrations as a result of increase the
scattering. The imaginary part of dielectric constant is
increased with the increase of cobalt oxide nanoparticles as a
result of absorption coefficient and refractive index [14].

The variation of extinction coefficient of (PVA- -PAA-CoO)
nanocomposites with photon energy is shown in figure 5. The
extinction coefficient of nanocomposites increases with the
increase of cobalt oxide nanoparticles concentrations which
attributed to the increase the absorbance as a result the
increase of number of carries charges in (PVA- -PAA-CoO)
nanocomposites [13].

The variation of refractive index of (PVA- -PAA-CoO)
nanocompsites with photon energy for different concentration
of cobalt oxide nanoparticles is shown in figure 6. The
increase of cobalt oxide nanoparticles, the refractive index of
(PVA- -PAA-CoO) nanocomposites is increased as a result of
increase the density of(PVA- -PAA-CoO) nanocomposites
[13].

4. Conclusions
1) The absorbance of nanocomposites is increased with the
increase of cobalt oxide nanoparticles concentrations.
2) The absorption coefficient, extinction coefficient,
refractive index, real and imaginary dielectric constants
of (PVA- -PAA-CoO) nanocomposites are increased
with the increase of concentrations for cobalt oxide
nanoparticles.
3) The energy gap of (PVA- -PAA-CoO) nanocomposites
decreases with the increase of cobalt oxide nanoparticles
concentrations.
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