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Abstract

The present paper is aimed to modificatiorthef optical properties of poly-vinyl alcohol andlypethylene
glycol with different concentrations of ( NiND The absorption and transmission spectra have tEm®rded in
the wavelength range (200-800)nm . The absmptbefficient and energy gap of the indirect abomand
forbidden transition have been determined, Alsdineon coefficient, index coefficient, real anchaginary
part of dielectric constant have been calculated.
Keywords. optical properties, polymer composites, opticalstants, polyethylene glycol.

Introduction

The study of the optical absorption cé@e in solids provides essential information abthé band
structure and the energy gap in the crystallineramdcrystalline materials. Analysis of the absimpspectra in
the lower energy part gives information about atoribrations while the higher energy part of thecpum
gives knowledge about the electronic states in aten[Omed Ghareb and Sarkawt Abubakr, 2010]. The
important increasing for using polymer blending gmalymer composites came from results of industaiad
large technology development which it was seeingvorld and as substitute from traditional enginegri
materials which its used in industry[Moayad Abd,2D0rhe development of polymer systems with highido
conductivity is one of the main objectives in pogmmesearch. This is because of their potentialiGjons as
electrolytes in solid-state batteries, fuel cellectrochemical display devices/smart windows, @hot
electrochemical cells etc., due to their high catidity, high energy density, wide electrochemistdbility and
easy process ability. The main advantages of palyahectrolytes are their mechanical properties e eafs
fabrication of thin films of desirable sizes anckithability to form proper electrode/electrolytentact in
electrochemical devices[U. Sasikala et al, 2012].

Experimental Part
The materials used in the paper is potyivalcohol and poly-ethylene glycol with differeatiditives of
(NiNO3 )as afiller.

The electronic balanced of accuracy h@ve been used to obtain a weight amount of (N)NOwder and
polymer powder . These mixed by Hand Lay up andMi@oscopic Examination used to obtain homogenized
mixture . The weight percentages of (NijGare ( 0 ,5, 10,15) wt%. The casting technique wssd to
preparation the composites and thickness rangeaebat (0.015-0.007)mm. The transmission & absorption
spectra of (PVA- PEG-NiINg) composites have been recordlng in the lengthadB860-800) nm using double-
beam spectrophotometer (UV-1880shimedza )
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Results and Discussion
Fig. (1): shows absorbance as function of waveleagcident light, we note the intensity of the lpearease
as a result of increasing ( NiNCconcentration.
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FIG.1
The variation of optical absorbance for composite with wavelength

The absorption coefficiento) was calculated in the fundamental absorption oregirom the following
equation[Hutagalwng and Lee ,2007]:

Where: A is absorbance and (d) is the thicknésample.

Fig. (2): shows the relationship between theogii®on coefficient and photon energy of the (PVEB&R
NiNO3) composites. The change in the absorption coefitcis small at low energies this is indicates the
possibility of electronic transitions is a few. ligh energy, the change of absorption coefficiertatige this
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FIG.2
The absorption coefficient for composite with various photon energy
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is indicates the large probability of electroniartsitions are the absorption edge of the regiolSScholz et
al,2008].The absorption coefficient helps to conclifde nature of electronic transitions, whes0'cm™) at
low energies we expected in this case indirecttlaic transitions, the momentum of the electrod photon
preserves by phonon helps[B.Thangaraju and P. k&di2000].The forbidden energy gap of indirectgitson
both allowed, forbidden calculated according to thelationship[A.Kathalingam et.al. , 2007]

Where : hv is the energy of photon , A is propardility constant, Eg is forbidden energy gap ofitiugrect
transition.
If the value of (m=2) indicates to allowed it transition . when the value of (m=3) indicate forbidden
indirect transition. Figures(3 and 4) shows theetiejence of the absorption edgeu)*™ of (PVA-PEG-NING)
composites of different filler contents (NiNOas a function of the energy of the incident light). The
obtained results showed thag,flecreased with increase the (Nifj@oncentration.
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FIG.3
The relationship between (ahu)?(cm™.eV)¥? and photon energy of

composites.
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This behavior can be attributed to the fact thdtdterogeneous composites, the electrical condudgépends on
defect and impurities [Soliman . L. | and Sayed.My2002].
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FIG.4
the relationship between (ahu)*3(cm™.eV)Y® and photon energy of
(PVA-PEG-NiINO3) composites.
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The extinction coefficient (k) was calculated inethundamental absorption region from the following
equation[H.Frohlich,1958]:

K=aAdm .o 3)
Where A wave length of accident light
Fig. (5) shows the relationship between thenetittn coefficient and photon energy of the (PVAEQ?
NiNO3) composites we note in low construction of (Nifjj@dditive the extinction coefficient small but evh
increase of (NiIN@) additive the extinction coefficient increasingchase of increasing of absorption coefficient

(o)
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FIG.5
The extinction coefficient for (PVA-PEG-NiINO3) composite with various
photon energy

We found refractive index (n) from relation belotduZaky and R.Hawley,1970)

n=((4RI(R - 15—k — (R+L/(R=1W)? ...ocoeeeeeee, (4)

Where R: Reflectance , k :Extinction Coefficient

Fig. (6) shows the relationship between refractimdex and photon energy of the (PVA-PEG-NI§iO
composites, we note the change in the refractigexiwhere it increase as NiN@creases special in range (5-7
eV) photon energy because low wave length in thisge , the reason of increase in refractive index o
(PVA-PEG-NINQ;) composites to high absorbance for (Nd)l@ddition.
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FIG.6
The relationship between refractive index for composite with photon
energy
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The real part of dielectric constant;)( was calculated from the following equation[S.RhSeand
D.V.Gupta,1981]:
E1=MF—K e (5)

Fig. (7) shows the relationship between theatemn of real part of dielectric constant and photoergy of the
(PVA- PEG-NING) composites we note the real part of dielectricstant depend on refractive index(n) greatly
since the extinction coefficient (k) its small iddition of in low construction of (NiN¢) additive the real part
of dielectric constant is a small but when increaS&NiNOs) additive the real part of dielectric constanttlod
(PVA- PEG-NINQ) increasing because of increasing of absorpti@fficient ().
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FIG.7
The variation of real part of dielectric constant (PVA-PEG-NiNO,)
composite with photon energy

The imaginary part of dielectric constantsy))( was calculated from the following
equation[H.A.Sarvetnick,1969]:

Fig. (7) shows the relationship between the vimmadf imaginary part of dielectric constant ancfan energy
of the (PVA- PEG-NINQ) composites, we note the imaginary part of dieleatonstant depend on refractive
index(n) and extinction coefficient (k) in additimf in low construction of (NiNg) additive the imaginary
part of dielectric constant is a small but whenréase of (NiING) additive the imaginary part of dielectric
constant of the (PVA- PEG-NIN{ increasing .
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FIG.8
The variation of imaginary part of dielectric constant composite with
photon energy

Conclusion
1. The absorption coefficient is increasing with iragimg of the filler wt.% content. of NiN@dditive.
2. The experimental results showed that the absorpiefficient less than form* this is indicates to
forbidden and allowed indirect electronic transigo
The forbidden energy gap is decreasing with inéngasf the concentration of NiNO
The extinction coefficient is increasing with inaséng of the f concentration of NiN@dditive.
The refractive index is increasing with increasirighe concentration of NiN{additive.
The Real and Imaginary parts of dielectric camistacreasing with increasing of the concentration
of NiNO3 additive.
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