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Abstract: ZnO/PMMA composite thin films were prepared by sienpolution cast method using THF as a
solvent. X-ray diffraction studies explain the mmese of ZnO and its hexagonal arrangement. Infrared
spectroscopy studies indicate the functional gnogsent in the composite. ZnO/PMMA composite tlilimd
were irradiated by UV at 365nm, 312nm and 254nne fhotocatalytic activity of ZnO/PMMA was evaluated
by photocatalytic decolorization of Congo red im@gus solutions. The ZnO/PMMA composite film extati
higher photocatalytic activity under UV irradiatiat 365nm rather than 312nm and 254nm. After 2 sodr
irradiation by UV light almost 90% of Congo red gigtcolorized.
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1. Introduction

The dispersion of nano scaled inorganic filler®iah organic polymer to form polymer nanocompodites
drawn enormous attention in recent years [1]. Camfgithe properties of the polymer matrix and th@rganic
filler creates a new, economic way to obtain desinggh performance materials [2]. Recently, howewer
number of studies [4, Fjave focused on the use of natural organic polyragrsupport materials for catalytic
compounds, and more especially in the preparatidromogeneous and heterogeneous catalysts [6,]7 & 8
the present study, PMMA/ZnO nano composite thim fINCF) was prepared by solution cast method and
characterized by XRD, SEM and UV-Vis spectra. Rimid@B was selected as a model hazardous dye to
evaluate the feasibility of the adsorption — phatatytic decolorization by PMMA/ZnO under visiblight
irradiation.

1.1. Experimental Condition
1.2. PMMA/ZNnO Preparation

0.5 g of PMMA was dissolved in THF, stirred vigosbuto obtain the homogeneous gelatinous form. In a
typical experiment, the controlled amount of ZnGswratially dispersed into the PMMA matrix by soaton.
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The reaction mixture was stirred vigorously untibecomes a homogeneous mixture. Then the homogeneo
mixture was poured into the petri dish and driedoan temperature. Then the films were dried inoaen at
105 C, the dry films were peeled off from the petrildiBor effective degradation of RhB dyg)mg of catalyst
was added to 75ml of the RhB dye solution in a l5@action vessel. At given time intervals, 5miatifjuots
were collected.

2. Results and Discussion

Figure 1la shows the X-ray diffraction of the pum(Z chitosan and PMMA/ZnO composite films. For pure
ZnO crystal, the typical diffraction peaks of heaagl can be found, which can be indexed as thelatdrdata
(JCPDS No0.89-0511). The diffraction peaks at 3@bd 38.73 were related to the hexagonal structitle w
(002) orientation. The same characteristic peakemed in the PMMA/ZnO composite confirm the forioat

of composite. The diffraction peak at 20.22 is eltaristic diffraction peak for the PMMA and theagds
broad dudo the amorphous nature of the polymer.
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Figure1: (a) XRD pattern of PMMA/ZnO (b) SEM micrograph dfIRIA/ZnO composite

Figure 1 b shows the field emission scanning eectnicroscope images of the PMMA/ZnO. As shown in
figure, the surface of the PMMA film was pretty sotio. However, the introduction of ZnO microspheres
embedded over the PMMA matrix could provide largerface area for the photocatalytic reaction and
adsorption process. From these FESEM micrograpggissible to confirm the formation of the PMMAQ.

2.1. Photocatalytic Activity

The photocatalytic studies of PMMA/ZnO hybrid weraried out by degradation of RhB aqueous solutions
under UV light irradiation. The photocatalytic dadation of RhB is shown in figure 2. TéC, (whereC was

the main absorption peak intensity of RhB sampte=aah irradiated time interval at a wavelengtb® nm,
andC,was the absorption intensity of initial 10 ppm Rédution) was plotted against the wavelength. There
was almost no decolorization in the solution with@atalyst and with catalyst in the dark. Therencs
adsorption of dye by the catalyst. The color of dispersed solution disappeared after 75 minutesnEhe
figure 2, it is observed that after 75 minutesriddiation the main absorption peak of RhBiat64 nm nearly
disappeared, and the intensity of other small pdakseased.
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Figure 2: Photodegradation of RhB with different catalysOQmmparisons study of photocatalytic activity.
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Comparisons of photocatalytic activity among theegMMA film, pure ZnO and PMMA/ZnO are shown in
figure 4b. The PMMA/ZnO shows the highest photdgéitadegradation rate of RhB.

3. Conclusions

PMMA/ZnO nano compounds was prepared via solutést cmnethod. The structure, morphology and optical
properties were investigated in detail. The PMMAIZhas significantly enhanced photocatalytic agtivit
towards the degradation of RhB dye. This is attdduto the adsorption by PMMA and electron hole
recombination rate by ZnO.
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