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ABSTRACT

Thin films of PVA/PVP blend have been obtained by solution casting method. These films have been subjected to
structural (XRD) and optical (FTIR, UV-VIS) studies. The crystallnity of PVA/PVP blends decreases with the
increase in concentration of PVP. The FTIR spectra show the blending of PVA and PVP at different concentration.
The UV-Vis spectroscopic analysis shows that optical band gap energy of PVA/PVP blends decreases with the
increase in concentration of PVP.
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INTRODUCTION

Polymers have increasingly become attractive becanfstheir wide range of applicationgz., photonics,
biotechnology and optoelectronics. In recent y#agshlending of different polymers together is of¢he strategic
methods to improve the performance of a materiatiwhllows realization of novel polymer systemst tbahance
the performance of the parent polymer at low clisis a useful technique for designing materialshwa wide
variety of macroscopic properties. This method result of modifying the structure at the microscogcale [1].
Poly (vinyl alcohol) (PVA) is a water-soluble polgmwith high transparency and outstanding mechéind
thermal properties. PVA has been widely used ifilesx paints, building materials, electronic proti automotive,
aerospace, medicine, paper making, printing, pangagnd other industries. It is often blended vather polymers
to improve the properties of the bulk material. Thelymers such as cellulose (and its derivatives)l a
poly(vinylpyrorrolidone) (PVP) are known to be nilde with PVA, presumably due to hydrogen-bonding
interactions between the hydroxyl groups of PVA apgropriate interacting sites in the blend par{earbonyl
groups of PVP and secondary hydroxyl groups ofutadk)[2-5]. PVP is an amorphous polymer of high
environmental stability, easy processability, andderate thermal conductivity [2]. PVP is one of timost
commonly used polymers in medicine because obitgodity in water and its extremely low cytotoxigi[5]. When
PVA and PVP are mixed together, the interactiorizvben PVA and PVP are expected to occur througiréhiin
hydrogen bonding between the carbonyl group of BN&the hydroxyl group of PVA. Therefore it is reaable to
expect significant changes in optical propertieemwitwo polymers are blended. In the present woseries of
PVA/PVP blend films are prepared by solution castmethod and the effect of concentration on thecapt
properties of the polymer blend system are studied.

MATERIALSAND METHODS

Poly (vinyl alcohol) (PVA) with an average moleaulaeight of 70000 and poly (vinyl pyrrolidone) (PyBf
average molecular weight 1,300,000 from SIGMA, Addrare used. Pure PVA, pure PVP and PVA/PVP b(end
the weight percent ratios 80:20, 60:40, 50:50, @020:80) films are prepared by solution castinghoé by
dissolving required quantity of polymers in doubigtilled water and by stirring the solution at 8D for complete
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dissolution. The films are obtained by pouring $lodution into clean glass plates and drying imaen at 70 °C for
4 days to ensure removal of the solvent traces.

The thickness of the prepared samples is measiag Lnterference technique and it is found in rédrege 50-150
micrometer. The X-ray diffraction spectra of theepared samples are obtained using Philips XRD ERF Pro
diffractometer using Cu Kadiation §=1.5438A9, the tube operated at 30kV, the Bragg’s angh i the range 5-
50°. FT-IR Spectra of the samples are obtainethénspectral range of 4000-400 tumsing FTIR spectrometer
(Perkin Elmer). UV-VIS absorption spectra of thregared films are measured in the wavelength rety@fh500
nm using single beam UV-VIS Spectrophotometer (Blic

RESULTSAND DISCUSSION

3.1 X-ray diffraction analysis

The X-ray diffraction (XRD) profiles of samples akown Fig 1. The figure shows a peakfat 21° for pure PVA
which confirms the semi crystalline nature of th@ymers. It is reported in literature that pure PStows two
peaks at @-10.3 and 19.4[6]. These two peaks are observed for PVA/PVP @)0):&t 2~ 21° and 8~9°, which
confirms the polymer blend formation. Further itolsserved that for PVA/PVP (40:60, 20:80) blendsrehis a
decrease in the peak intensity and an increaskeirbandwidth with the increase of PVP concentratipRVA.

These results indicate that the blends become amoephous with the increase in the concentratidd\d® in PVA

[7].

Intensity (a. u.)
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Fig 1: XRD spectra of PVA and PVA/PVP blends

3.2 Fourier Transform Infrared Analysis.

The FTIR spectra of pure PVA, pure PVP and PVA/Mghds in the spectral range 4000-400'cme shown in
Fig 2. In pure PVA one can see broad and intensel s ~3444 ci, which is attributed to O-H stretching
vibration of hydroxyl group. The band at ~2927coorresponds to asymmetric stretching vibration b.CThe
band at about 1096 ¢mcorresponds to C-O stretching of acetyl groupsepreon the PVA backbone. The
vibration band at about 1647 éntorresponds to C=0O stretching. In the spectrawé PVP a broad peak is
observed at 934 ¢ which is due to the outer face vibration osdifiatof the hydroxyl group and the peaks
centered at 1455chand 1257cil are assigned to the inner face bending vibratafne hydroxyl group. We
have also observed a broad band at 3626ionthe spectrum of PVP. The vibration band of Ci®up appears at
1681cm’ indicating some H-bonding carbonyl groups prege®VP. Also in the spectra of PVA a prominent peak
is seen at 1565cmwhich is also seen in 80:20 concentrations. Big peak disappears with increase in PVP
concentration. The band at 2874tis attributed to the characteristic stretchingaitons of C-H band. The FTIR
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spectra of PVA/PVP blends show the prominent pedhsoth PVA and PVP indicating the blending of PWih
PVA.
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Fig 2: FTIR spectra of pure PVA, PVP and PVA/PVP blends

3.3 Ultraviolet-visible spectroscopic analysis

The UV-VIS absorption spectra of pure PVA, pure Pafld PVA/PVP blends are given in Fig 3. It can éensthat
pure PVA shows absorption peak at ~ 191 nm and pPWE absorption peak in the range 200-240nm. This
absorption peak may be assigned to the localized: transition. Further one can notice that the atismedge

of the polymer blends is shifting towards longewealangth region with increase in concentration @PHn PVA.

These shifts indicate the complexation betweerP¥iE and PVA. It can be attributed to the changerystallinity
of polymer blends as confirmed by the XRD studies.

The study of optical absorption gives informatidroat the band structure of the polymer. In the haglsorption
region the absorption coefficient)(as a function of photon energwjftan be expressed as [8, 9]

aW)hv =B(hv -E,))’'

Where (hv) is the incident photon energl, the optical band gap energy, B is a constantraisdan exponent
which can take values %, 3/2 2 & 3 depending onntterre of the electronic transition responsibletfe optical
absorption. The best fit value ptan be determined from the slope of the lineat tprﬁi(a'hl/)llr versudW . We
obtained a best straight line fit to our spectraadforr = 2, which indicateshat which indicates that an indirect
transition is allowed near the fundamental bandedd@] We estimated the values of the band gapggrfeom the

extrapolation of the straight line part of the ptit (a'hv)” 2versus v to the zero photon energy as shown in
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Figure 3 and the estimated values of thete given in Table 1. It can be observed fromtéde that the fof the
polymer blends decreases with the increase ingheemtration of PVP in PVA. This may be explaingdrboking
the occurrence of local cross linking within theaaphous phase of the polymer, in such a way toess® the
degree of ordering in these parts [11].
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Fig 3: UV-Vis absorption spectra of () PVA Fig 4: Plot of (ahv)Y? versushv for (a) pure PVA and PVP (b) PVA/PVP blends

(b) PVP (c) PVA/PVP (80/20) (d) PVA/PVP
(60/40) (6) PVA/PVP (50/50) (f) PVA/PVP
(40/60) (g) PVA/PVP (20/80)

Table 1: Measured values of optical energy gap (Eg) for pure PVA, pure PVP and PVA/PVP blends

BVAIPVP | PVAIPVP | PVAIPVP | PVAIPVP | PVAIPVP

Samples PVA | PVPI " a0120) | (60/40) | (50/50) | (40/60) | (20/80)

Optical band gap energy (Eg) [&V] | 5.17 | 461 5.2 5.08 5.00 4.98 487
CONCLUSION

The crystallinity of PVA/PVP blends decreases wfth increase of PVP concentration. The FTIR spesttoav the
blending of PVA and PVP at different concentratioR¥A (50)/ PVP (50) is more stable and suitableda for
investigation with respect to the brittleness oé tkamples of different concentration. Amorphosity tlois
composition provides a favorable environment for diffusion. The UV-Vis spectroscopic analysistifiss the
tailoring of the optical band gap energy of PVA/PbENnds with increase of PVP concentration.
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