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ABSTRACT

In the present investigation, main emphasis has lgpeen to synthesize AlO-CeO nanocomposites byl-&&
method based on polymeric network of polyvinyl adddPVA). The idea behind sol-gel synthesis idissolve”

the compound in a liquid in order to bring it baak a solid in a controlled manner. In this methagtare solvent

of 50:50 ethanol-water was used to dissolve aluammnitrate, cerium nitrate and PVA. The mixture \masted to

80° C to form homogeneous gel. The hard gel wasread at a temperature of 600° C for 4 hour ando8rhand
finally converted into nanocomposites. The preparethocomposites have been characterized using X-ray
Diffraction (XRD), Scanning Electron Microscopy (8 UV-VIS. and Fourier Transformation Infrared
Spectroscopy (FTIR). The size of nanocompositetethed 600° C for 4 hour and 8 hour using Schefeemula
comes out to be 5.4 nm and 8 nm respectively.redrapectroscopy is also used to determine presehearious
functional groups. SEM revealed the polycrystalltreicture of the nanocomposite.
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INTRODUCTION

Aluminium oxide (ALOj) is one of the most versatile ceramic oxides aad been used in a wide range of
applications as in electrical, engineering and fdival areas, depending on its purity and crysigfi[1-3].
Aluminumoxide is commercially produced from bauxite at lowst, but the purity and particle morphology aré no
suitable for many applications. Preparation of hmlrity fine alumina particles is of greater impoda for
advanced applications. Alumina (AlO) nanopartickes/e wide range of applications in industrial adl ves
personal care products. Among other compound sewmigiors, rare earth oxide such as Cerium oxidebkas
applied widely in many fields. Cerium oxide is anseonductor with a band gap of around 3.0-3.2 edfi@n oxide

is also well known for its optical properties arahde used to filter ultraviolet rays. Ceriumdexhas been widely
investigated because of its multiple applicaticugh as a catalyst, an electrolyte material ofismtide fuel cells, a
material of high refractive index, chemical and heedcal polishing and an insulating layer on siicubstrates [4-
6].

The study of composite material has been of gragatést from both fundamental and practical pofntiew. The
physical properties like mechanical strength, elagt hardness etc. of such materials can be coetbto produce
material of desired response. Composite have exdgfiroperties such as high hardness, high meitoigt, high
thermal conductivity, good chemical stability aral/d good potential for various industrial fields1d].

MATERIALSAND METHODS
In this investigation, Sol-Gel method is used tegare AIO-CeO nanocomposites because by this methdil

component compounds may be prepared with a coadratioichiometry by mixing sols of different compds. It
results in small particles, which are easily sialde. The idea behind sol-gel synthesis is to Gli®s the
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compound in a liquid in order to bring it back asddid in a controlled manner. The sol-gel methoevpnts the
problems of inhomogeneity which may be occurrinthwio-precipitation method. In this work mixed etbkwater
solvent (50: 50) was used to dissolve 2 gm aluminnitrate (AR) and 2 gm cerium nitrate (AR) in {resence of
PVA. The mixture was heated at 80° C to form a hgem@ous gel solution. The obtained sol was slowbtdd to
evaporate the solvent and it form a hard homogengel The pyrolysis process of the final gel wadgrmed at a
temperature of 600° C for 4 hour and 8 hour res$pelgt During the pyrolysis process, aluminium at& and
cerium nitrate salt simultaneously calcinated aki@\ Form polymeric network through the outer surfaared thus
converted them into AlIO-CeO nanocomposites. Chariettions of these nanocomposites are done by XM
and UV-VIS. and FTIR spectrometer.

RESULTSAND DISCUSSION

3.1XRD Analysis

X-ray diffraction is a non-destructive and analytical metfardidentification and quantitative analysis of was
crystalline forms of prepared nanocomposites, kfsmwvn as phases of the compound present in thelsamihe
XRD pattern of AIO-CeO nanocomposites is showrigril{a-b) which were recorded by using PANalytig&Pert-

Pro powder diffractometer employing Cuy-Kadiations in the @ range 10°-80°. The particle size of as prepared
samples is evaluated by using Scherrer formulalf]1-

d=0.89/RCo® (1)
where d is average particle size, [ is full widdtf maxima (FWHM) 0 is Bragg's angle anidis the wavelength of

Cu K, radiations. It was observed that particle sizedases on increasing the time of calcination. Tdntigle size
comes out to be 5.4 nm and 8 nm respectively fliragion at 4 hour and 8 hour.
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Fig.1(a) XRD pattern of AIO-CeO nanocompositesfor 4 hour
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Fig.1(b) XRD pattern of AlIO-CeO nanocompositesfor 8 hour
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3.2 SEM ANALYSIS:

The SEM is used to produce high- resolution imagjsiof shapes of substances and to confirm spatigtions in
chemical compositions [14-17]. Fig.2(a-b) show SkiMages of AlO-CeO nanocomposites calcinated foodrh
and 8 hour respectively. The images show a gewiEnal of the morphology of as prepared nanocompssite

— T

HPUNIVERSITY

Fig. 2(a) Fig. 2(b)
Fig.2(a-b) SEM images of AlIO-CeO nanocomposites calcined at 4 h and 8 h

The polycrystalline structure is revealed from 8uanning electron microscope.

3.3 UV-VIS Spectroscopy Analysis:

To evaluate band gap of synthesized nanocompdditegIS spectroscopy is done in the wavelength ra?@@ nm
to 800 nm. The spectra of synthesized nanomateleined for 4 hour and 8 hour at 600° C are shiomiiy.3(a-b).
At 4 hour, there is absorption peak near to 380bainon increasing the time of calcination thelpshift to 330

nm in UV region. Thus there is blue shift in abdmmp spectra. This confirms the formation of nanoposites [18-
19].

UV spectra provides information about optical bgag of the material. The energy band of the mdterieelated
to the absorption coefficient by the Tauc relation

ahv = A(v-Eg) @)

where A is constant,vhis photon energy. Eg is band gap and n =1/2 flowald direct transition [20-21]. The
average band gap was estimated from the interédipiear portion of thedhv)? vs. Iv plots on k axis.
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Fig.3(a-b) UV-VISimages of AlIO-CeO nanocomposites calcined at 4 h and 8 h respectively.

3.4FTIR Spectroscopy:
Infrared spectroscopy is used to determine presehparticular functional group [22]. The infrarsgectroscopic
study of the nanocomposites were done using Pé&ilkier- spectrum FTIR Spectrometer in the wave numénege

400-4000 cri. FTIR spectra of AlO-CeO nanocomposites are shioviig.4(a-b). FTIR Spectra calcined for 4 hour
at 600° C shows peaks at 3401%5r2339 crit, 1574 cnt, 1414 cnrit, 1019 crif, 864 cn, 485 cnt as shown
below.
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Fig.4(a) FTIR image of AIO-CeO nanocomposites calcined at 4 hour
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Fig.4(b) FTIR image of AlO-CeO nanocomposites calcined at 8 hour
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A broad band at 3401 ¢heorresponds to stretching mode of OH group whiatoistributed by water contents. The
peak at around 2339 ¢his due to C=C band. Band around 1574'démdue to deformation vibration of,0
molecule. Band around 1100 ¢mmay be due to single C-C bond stretching mode [3-2

FTIR Spectra of prepared nanomaterial calcine®foour at 600° C shows peaks at 3400'c#925 crit, 1569 cm
1384 cri, 1019 crit, 873 cnt, 501 cnt respectively. The peak at 2925 tis due to C-H band. The peak
around 1384 cfhis due to C-O band. Band around 870’cmmay be due to Ce-O stretching vibration and band
around 500 cf is due to Al-O stretching vibration.

CONCLUSION

AlO-CeO nanocomposites have been prepared sucligssfisol-Gel technique. The crystalline size pfithesized
nanocomposites which are calcined for 4 hour ahd@ at 600° C were evaluated by using Scherrendita and
its comes out to be 5.4 nm and 8 nm respectiveBM Smages show a general view of the morphologya®f
prepared nanocomposites. It is shown that syntbésimnocomposites are polycrystalline in naturdso &ATIR

Spectra confirms the presence of C=C and C-O, @+t Istretching mode.
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