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Abstract 
Polyvinyl alcohols doped with different percentage of Ammonium fluoride were prepared by 

solution casting technique. The optical constants such as Absorption coefficient, transmission 

spectra, refractive index, extinction coefficient, optical band gap were investigated by using UV-

Vis Double Beam spectrophotometer in the wavelength range (190-1100) nm. It was found that 

the energy band gaps are decrease with increase of salt concentration.  
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Introduction 
Solid polymer electrolyte are proficiently 

significant due to their wide range 

application in solid state electrochemical 

devices like batteries, fuel cell, super 

capacitor, sensors etc. (1-4). In recent year 

researcher fascinated toward solid proton 

conductor due to their ease of handling low 

cost, high environment stability(5). 

Electrical and optical properties of polymer 

can be suitability modified by adding of salt. 

In present study, PVA has been chosen as 

polymer host due to their mechanical 

strength, excellent film-forming ability, 

dopant-depenent electrical and optical 

properties, low cost and high tensile strength 

(6-7). PVA is semicrystalline material and it 

contain hydroxyl group attach to methane 

carbon which can be source of hydrogen 

bounding. As per literature survey 

ammonium salt are very good proton donor 

(8-10). The polymer electrolyte based on 

polyvinyl alcohol based with ammonium 

fluoride has been studied by using UV-Vis 

Double Beam spectrophotometer. 

 

 

Materials and methods 

Films of Polyvinyl alcohol-Ammonium 

fluoride were prepared by solution casting 

method. The suitable amount of Polyvinyl 

alcohol (PVA) and Ammonium fluoride was 

dissolved separately in double distill water. 

These solution was mixed together and 

stirred well to get homogenous solution. 

These homogenous solutions were casted on 

glass plate. The whole assembly was placed 

in dust free-chamber and allowed to 

evaporate the solvent slowly in dry 

atmosphere at room temperature for 4-5 

days. The thickness of the films was in the 

range (0.045-0.021) mm. It was determined 

http://www.ijsar.in/


 IJSAR, 4(6), 2017; 01-04 

2 

 

using micrometer at different places in each 

films and average was taken. 

 

Optical properties 
The basic principle behind the UV visible 

spectroscopic depend on the absorption of 

photons with energies greater than the band 

gap energy of carrier which undergoes 

transition from occupied state in valance 

band to unoccupied state in conduction band 

(11-12). The study of optical absorption 

gives information about band structure of 

solid. Generally there are two types of 

optical transition that occur at fundamental 

edge in solid like insulators/semiconductor 

such as (a) Direct band gap (b) indirect band 

gap semiconductor. The top of valance band 

and the bottom of the conduction band lies 

at the same zero crystal momentum (zero 

vector). If the bottom of conduction band 

does not correspond to zero crystal 

momentum, then it is called indirect band 

gap semiconductor. In indirect band gap 

semiconductor, the transition from valance 

band to conduction band should always be 

associated with a phonon of the right 

magnitude. Davis and Shalliday (13) 

reported that near fundamental band edge 

both direct and indirect transition occur can 

be determine by plotting α
1/2  

and α
2 

as 

function of photon energy hʋ.  

The Thutupalli and Tomlin gave the 

relationship based on the analysis for direct 

and indirect band of 

semiconductors/insulator respectively 

(hαʋn)
2
 = c(hʋ-Egd)      ------------- (1) 

(hαʋn)
1/2

 = c(hʋ-Egi)     ------------- (2) 

Where hʋ is the photon energy, Egd is the 

direct band gap, Egi is the indirect band gap, 

n is the refractive index, α is absorption 

coefficient and C1, C2 are constants.  

The optical studies are carried out to 

determine optical constant such as 

absorption coefficient, extingtion 

coefficient, refractive index, optical band 

gap. The absorption coefficient was 

calculated from the absorbance using the 

relation  

I=Ioexp(-αx)  

Hence =  

Where x is the thickness of the sample under 

study. A is the absorbance coefficient. 

The extingtion coefficient (K) of the film is 

calculated using equation  

K=  

Where is wavelength of incident light. 

 

Results and discussion 

Optical Absorbance Spectra 

 The optical absorbance spectra as a function 

of wavelength for prepared polymer 

composite has been recorded by double 

beam UV Vis spectrophotometer in the 

wavelength range (190-1100) nm. The 

optical absorbance against the wavelength 

range (190-490) nm of polyvinyl alcohol 

and polyvinyl alcohol with ammonium salt 

is shown in fig 1 

 

 
Figure 1 

The absorbance shows a sharp increase in 

absorbance at the wavelength near the 

absorbance edge of the threshold 

wavelength. The energy corresponding to 

this region determine the band gap of the 

sample(12). 

 

Extinction Coefficient 
The Extinction coefficient against 

wavelength in the wavelength range (190-

400) nm is shown in the fig 2.  
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Figure 2 

 

It is observed that composite films dissipate 

more photon energy than those of pure PVA 

for higher value of extinction coefficient. 

 

Optical Band Gap 

The optical band gap energies were 

evaluated from (αhα)
 2

 verse photon energy 

(hʋ) plot is as shown in fig 3. 

 
Figure 3 

 

The allowed direct transition energy were 

determined by extrapolation the linear 

portion of the curves to zero absorption .The 

optical band gap decreases from 5.83 eV for 

pure PVA to 4.98 eV for NH4F 

concentration increase up to 15%. The 

decrease in the optical band gap may be 

explained on the basis of the fact that the 

incorporation of small amount of dopant 

from charge transfer complex in the host 

matrix (16-17).these charge transfer 

provides conductivity by providing addition 

charges this result in decrease of the optical 

energy gap. 

 

 

Conclusion  

The solid polymer electrolyte based on PVA 

doped with different concentration of 

ammonium fluoride has been prepared using 

solution cast technique. The absorbance 

coefficient and extingtion coefficient are 

increasing with increase the concentration of 

ammonium fluoride. The optical band gap 

decreases from 5.83 eV for pure PVA to 

4.98 eV for NH4F concentration increase up 

to 15%. The optical band gap increases due 

to increase the number of mobile charge 

carrier into the host polymer. 
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