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Abstract 
Solid polymer electrolyte films based on poly (vinyl alcohol) (PVA) complexed with sodium iodide (NaI)  and poly (vinyl 
alcohol) (PVA) complexed with NaCl were prepared using solution cast technique with different concentration of 
salts(0,0.14,0.5,1,1.5 wt%).  The variation of Eg were examined using UV-VIS. spectroscopy  . The results shows that the 
absorbance will be increased with the addition of NaI and NaCl to PVA  ,and the optical energy gap of PVA-NaCl is 
lower than pva-NaI . 
 
1. Introduction 
Poly(vinyl alcohol) (PVA) is an interesting water-soluble synthetic polymer with a broad range of applications. PVA films 
are increasingly used as solid polymer electrolytes when doped with metal additives in solid state electrochromic displays 
[1–3]. The wider applications of PVA arise because of its chemical and physical properties. 
 Polymer electrolytes are composed of a salt dispersed in a neutral polymer 
matrix .The salt is dissociated into ions screened by the polymer matrix. The ion motion is coupled to local motion of the 
polymer chain and transition between ion coordinating sites. 
Ion-conducting polymer electrolytes have become an area of wide spread interest in solid-state ionics because of their 
potential application in solid-state electrochemical devices[1] . Optical and electrical studies constitute the most 
convenient and sensitive methods for studying the polymer structure [2-5].  
These are influenced not only by the structure and nature of the dopant but also by the doping concentration and 
preparation methods [6]. 
The optical study is very interesting because it provides an important information about the absorbance, transmittance and 
reflectance of the observed polymeric films [7]. 
 
2. Experimental Part 
Mixture of Polyvinyl alcohol (PVA) with sodium iodide (NaI) were prepared by casting method, at different weight ratios 
of NaI (0,0.14, 0.5,1and 1.5 wt %. The composites were prepared by dissolving PVA and NaI in distilled water, and then 
mixed them using stirred by a magnetic stirrer for one hour, until highly homogenous polymer solution was formed. 
These homogenous solutions were casted in a glass dish (diameter of 5 cm). The whole assembly was placed in a dust free 
chamber and the solvent was allowed to evaporate slowly in air at room temperature for 24 hours.  
The same procedure were done for NaCl solution. 
UV/VIS absorption spectra were measured in the wavelength region of 200 – 800 nm using a spectrometer (CARY 100) . 
 
3. Results and Discussion 
The UV-visible optical absorption spectra in the range of 200 – 800 nm for pure PVA films, and PVA containing various 
NaCl ,NaI concentrations, were shown in figure 1 and 2  .  
The absorbance for PVA doped with NaI and PVA doped with NaCl  is higher than pure PVA, this was attributed to the 
motion of  I and Cl ions ,these ions will penetrate inside the polymer chain leading to higher absorbance. 
By applying the Mott and Davies relation [8] to the samples at the absorption edge, graphing the relation between photon 
energy (hν) versus (α .hν)1/n, and extrapolating the linear part, it was found that the more linear curve was given by 
assuming the value of n=2 .This indicates that the quantum selection rules indirect transition. 
Using the experimental data of figure 1and 2   , the absorption coefficient α was calculated at various photon frequencies 
(ν) and by plotting (αhν)1/2 as a function of the photon energy (hν), where h is plank’s constant, we obtain curves 
exhibiting linear portions, Each linear portion indicates an optical gap Eg, which can be calculated according to Davis 
and Mott formula . The values of Eg are listed in table 1  .  
 
Figure ( 3 ) shows plot of Eg versus hν for pure PVA polymer ,PVA doped with NaI and PVA doped with NaCl , from 
this curve we see that the value of Eg for PVA doped with NaCl is lower than pure PVA polymer and PVA doped with 
NaI ,  because PVA form aqueous two layer solutions in the presence of NaCl , salt are distributed in each phase of 
aqueous two layer solutions depending on the interaction between salt and polymer [7] , the added salt causes shielding of 
the repulsive forces between polymer and the surface, therefore added salts causes a higher adsorption of the polymer [8]. 
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Table 1 : the energy gap values for pure PVA , PVA-NaI and PVA-NaCl salts with different concentrations 
materials Eg ( eV)  Eg ( eV) 
Pure PVA 5.05   
PVA-NaI 2g- 0.14g wt% 4.8 PVA-NaCl   2g- 0.14g wt%      4.6 
PVA-NaI 2g- 0.5g wt% 4.75 PVA-NaCl   2g-  0.5g wt%     4.6 
PVA-NaI 2g- 1g wt% 4.6 PVA-NaCl   2g- 1g wt%  4.55 
PVA-NaI 2g-1.5g wt% 4.55 PVA-NaCl   2g-  1.5g wt% 4.48 

  
4. Conclusions 
The energy gap for pure PVA is higher than for PVA doped with salts, adding of salt to PVA lower the energy gap, and 
PVA –NaCl have lower energy gap than PVA-NaI. 
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Figure 1: absorbance of pure PVA and PVA-NaCl as a function of wavelength 
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Figure 2: absorbance of pure PVA and PVA-NaI as a function of wavelength 
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Figure 3 : Eg values as a function of percent weight of salt 

 


