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Abstract: The aims of this paper are preparation of polyvinyl alcohol- poly-acrylic acid- fiber of wheat composites with different for 
fiber of wheat concentrations by using casting technique and study their optical properties. The results show that the optical properties 
are changed with increase the fiber of wheat concentrations. The absorbance of (PVA-PAA-FW) composites is increased with increase 
the fiber of wheat concentrations. The absorption coefficients, extinction coefficient, refractive index, real and imaginary dielectric 
constants of (PVA-PAA-FW) composites are increasing with increasing the fiber of wheat concentrations. The energy band gap of 
composites is decreased with increase the fiber of wheat concentrations.  
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1. Introduction 
 
The composites have been widely used in the various fields 
such as military equipments, safety, protective garments, 
automotive, aerospace, electronics and optical devices. 
However, these application areas continuously demand 
additional properties and functions such as high mechanical 
properties, flame retardation, chemical resistance, UV 
resistance, electrical conductivity, environmental stability, 
water repellency, magnetic field resistance, radar absorption, 
etc [1]. Optical properties of polymers constitute important 
aspects in study of electronic transition and the possibility of 
their application as optical filters, a cover in solar collection, 
selection surfaces and green house. The information about 
the electronic structure of crystalline and amorphous 
semiconductors has been mostly accumulated from the 
studies of optical properties in wide frequency range [2]. 
Poly(vinyl alcohol) (PVA) is included in the list of synthetic 
polymers which is used in medicine, it presents important 
features such as high hydrophilicity, recognized 
biodegradability, biocompatibility and good processability on 
film formation. Moreover, these synthetic polymers are water 
soluble which is a remarkable characteristic for film 
formation. Nevertheless, this characteristic could be a 
disadvantage because the material would dissolve in contact 
with fluids into the human body [3].Poly vinyl alcohol (PVA) 
is a cheap polymer having excellent film forming and 
adhesive properties, good chemical and mechanical stability 
and high potential for chemical cross-linking. However, PVA 
has highly swelling and low proton conductivity [4]. 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 [5]. 
 
 

2. Materials and Methods 
 
The composites are prepared by using 90 wt.% of polyvinyl 
alcohol and 10 wt.% poly-acrylic acid. The polymers are 
dissolved in distill water by using magnetic stirrer. The FW is 
added with different weight percentages are (0,2 ,4 and 6) 
wt.%. The samples of composites are prepared by using 
casting technique. The optical properties of (PVA-PAA-FW) 
composites are measured by using UV/1800/ Shimadzu 
spectrophotometer in range of wavelength (200-800) nm. 
 
3. Results and Discussion 
 
The FTIR spectra of (PVA- PAA- FW) composites are 
shown in figure 1. The spectra exhibited characteristic bands 
of stretching and bending vibrations of the functional groups 
formed in composites. From the spectra, the broad band at 
about 3260 cm-1 is assigned to the stretching vibration of 
hydroxyl group (OH) of polymers, which may be due to the 
intermolecular or intermolecular type of hydrogen bonding of 
the polymer and the additive. The peaks at about 1709 cm-1 
attributed to the C= O, C= C stretching mode. Also, 
absorption peaks at 1664 cm-1 and 1325 cm-1 relating to 
amide I and III of C=O stretching, N-H/C-N stretching and 
CH2 wagging coupled with OH groups of chitosan 
respectively. [6,7].  
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 Figure 1: FTIR spectra for (PVA-PAA-FW) composites 
 A- pure (PVA-PAA)  

B- 2 wt.% FW  
C- 4 wt.% FW  
D- 6 wt.% FW 

 
The absorbance spectrum of composites is recorded by using 
UV/1800/ Shimadzu spectrophotometer with wavelength 
range (200-800) nm as shown in figure2. The absorbance of 
composites with different concentration of fiber of wheat is 
increased with the increase of fiber of wheat concentrations, 
this behavior attributed to form the network of molecules of 
fiber wheat which absorb the light [8]. 

 
 
The absorption coefficient (α) of composites calculated by 
[9]: 

α=2.303A/t                                     (1) 
  
A: is the absorbance of sample and t: is the thickness of 
sample.  
 
The absorption coefficient of (PVA-PAA-FW) composites is 
increased with the increase of FW concentrations as shown in 
figure 3, which attributed to increase the absorbance of 
composites [10].  
 

 
 
The value of absorption coefficient refers to the composites 
have indirect energy gap which calculated by following 
equation [11]: 

)2..(..............................)( r
gEhBh −= υυα  

B is a constant, hυ is the photon energy , Eg is the optical 
energy band gap and r = 2 : allowed indirect transition and r 
= 3 : forbidden indirect transition.. The figures (4 and 5) 
show that the allowed and forbidden indirect transition of 
composites respectively. The energy band gap of composites 
is decreased with the increase of the  
 
FW concentrations, this is due to increase of the localized 
level in gap between the valence and conduction band [12].  
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The extinction coefficient (k) calculated by using the 
following equation [13]:  

K=αλ/4π                                      (4) 
 
The increase of FW concentrations effects on extinction 
coefficient of composites as shown in figure 6. The extinction 
coefficient is increased with the increase of FW 
concentrations; this increase attributed to increase the number 
of carries charges in composites [13] 

 
 
The Refractive index (n) of composites is calculated by [14]: 

 n= (1+R1/2)/ (1-R1/2 )                         (3) 
 R is the reflectance of composites.  
 
The variation of refractive index for (PVA- -PAA-FW) 
composites with photon energy is shown in figure 6. The 
figure show that the refractive index of composites is 
increased with the increase of FW concentrations which 
attributed to increase of the density for composites [14].  

 
The real and imaginary parts of dielectric constant (ε1 and ε2) 
for composites are calculated by using equations [15]: 

ε1=n2-k2                                            (5) 
ε2=2nk                                            (6) 

 
The variation of real and imaginary parts of dielectric 
constants of (PVA- -PAA-FW) composites with photon 
energy for different concentrations of fiber of wheat. The real 
and imaginary parts of dielectric constant of (PVA- -PAA-
FW) composites are increased with increasing the fiber of 
wheat concentrations, this behavior attributed to increase the 
polarization and scattering with increasing the fiber of wheat 
concentrations [15].  

 

 
 
4. Conclusions  

 
1) The absorbance of (PVA- -PAA) composites is 

increased with the increase of wheat fiber 
concentrations. 

2) The absorption coefficient, extinction coefficient, 
refractive index, real and imaginary dielectric constants 
are increasing with the increase of wheat fiber 
concentrations. 

3) The energy band gap of (PVA- -PAA-FW) composites is 
decreased with the increase of FW concentrations. 

 

Paper ID: SUB1453 282

http://creativecommons.org/licenses/by/4.0/�


International Journal of Science and Research (IJSR) 
ISSN (Online): 2319-7064 

Impact Factor (2012): 3.358 

Volume 3 Issue 12, December 2014 
www.ijsr.net 

Licensed Under Creative Commons Attribution CC BY 

References 
 

[1] In-Yup Jeon and Jong-Beom Baek, 2010, 
"Nanocomposites Derived from Polymers and Inorganic 
Nanoparticles", Materials, Vol.3, PP. 3654-3674;  

[2] Shaymaa Hadi, Ahmed Hashim and Alaa Jewad, 2011, 
Optical properties of (PVA- LiF) Composites, Australian 
Journal of Basic and Applied Sciences, Vol. 5, No. 9. 

[3] ANDRES BERNAL, IVO KURITKA, PETR SAHA, 
2014, Poly(vinyl alcohol)- poly(vinyl pyrrolidone) 
blends: Preparation and characterization for a 
prospective medical application, Mathematical Methods 
and Techniques in Engineering and Environmental 
Science, ISBN: 978-1-61804-046-6, P. 431-434. 

[4] Abdol mohamad, Khadijeh Hooshyari, Mehran 
Javanbakht, and Morteza Enhessari, 2013, "Fabrication 
and Characterization of Poly Vinyl Alcohol/ Poly Vinyl 
Pyrrolidone/MnTiO Nanocomposite Membranes for 
PEM Fuel Cells", Iranica Journal of Energy & 
Environment Vol. 4, No. 2, P. 86-90. 

[5] A. N. Alias, Z. M. Zabidi A.M.M. Ali, M. K. Harun, 
M.Z.A. Yahya, 2013, "Optical Characterization and 
Properties of Polymeric Materials for Optoelectronic and 
Photonic Applications", International Journal of Applied 
Science and Technology, Vol. 3, No. 5. 

[6] Kanikireddy Vimala, Yallapu Murali Mohan, 
Kokkarachedu Varaprasad, Nagireddy Narayana Redd, 
Sakey Ravindra, Neppalli Sudhakar Naidu, Konduru 
Mohana Raju, 2011, "Fabrication of Curcumin 
Encapsulated Chitosan-PVA Silver Nanocomposite 
Films for Improved Antimicrobial Activity", Journal of 
Biomaterials and Nanobiotechnology, Vol. 2, P. 55-64. 

[7] EM Abdelrazek, Abdelghany AM and Tarabih AE, 
2012, "Characterization and Physical Properties of 
Silver/PVA nano- composite", Research Journal of 
Pharmaceutical, Biological and Chemical Sciences, Vol. 
3, No. 4, P. 448.  

[8] U BAISHYA and D SARKAR, 2011, "Structural and 
optical properties of zinc sulphide–polyvinyl alcohol 
(ZnS–PVA) nanocomposite thin films: effect of Zn 
source concentration", Bull. Mater. Sci., Vol. 34, No. 7,  
December 2011, P.1285–1288. 

[9] Wasan Al-Taa’y, Mohammed Abdul Nabi, Rahimi M. 
Yusop, Emad Yousif, Bashar Mudhaffar Abdullah, 
Jumat Salimon, Nadia Salih, and Saiful Irwan Zubairi , 
2014, Effect of Nano ZnO on the Optical Properties of 
Poly(vinyl chloride) Films, International Journal of 
Polymer Science, Vol. 2014, Article ID 697809, 6 
pages. 

[10] Sreelalitha Kramadhati, K.Thyagarajan, 2013, "Optical 
Properties of Pure and Doped (Kno3 & Mgcl2) 
Polyvinyl Alcohol Polymer Thin Films", International 
Journal of Engineering Research and Development, Vol. 
6, Issue 8, P. 15-18.  

[11] Adnan KURT, 2010, Influence of AlCl3 on the optical 
properties of new synthesized 3-armed poly(methyl 
methacrylate) films, Turk Journal Chem. Vol. 34, pp. 67 
– 79. 

[12] Ahmad A.H., Awatif A.M. and Zeid Abdul-Majied N., 
2007, “ J.of Eng. & Technology”,Vol.25, No.4, P. 558-
568. 

[13] Bahaa H. Rabee and Ahmed Hashim, 2011, "Synthesis 
and Characterization of Carbon Nanotubes - Polystyrene 
Composites", European Journal of Scientific Research, 
Vol.60 No.2. 

[14] W.A. Jabbar1, N.F. Habubi, and S.S. Chiad, 2010, 
Optical Characterization of Silver Doped Poly (Vinyl 
Alcohol) Films, Journal of the Arkansas Academy of 
Science, Vol. 64, pp. 101-106. 

[15] Ahmed Hashim, Mohsin K. Al-Khaykanee and Ayad 
Mohammad, 2013, " Characterization of (PMMA- 
CoCl2) Composites", Journal of Babylon 
University/Pure and Applied Sciences/ No.7, Vol.21. 

Paper ID: SUB1453 283

http://creativecommons.org/licenses/by/4.0/�



