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In recent years, there has been increasing interest in 

for catalysts and supports, ceramics, inorganic mem-

2 has unique characteristics, such 
as weak acidity, basicity, redox and high thermal sta-

strongly depend on the particle size, the controlled and 
reliable preparation of nano-ranged materials represents 

-

-

synthesis [6], sonocation [7] and polyol synthesis [8]. 

2 is widely used for gas 

2 is particularly employed as catalyst car-

3

3)2.xH2 3) -
Cl2.xH2 -
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um compounds have been used as well [16,17].
Moreover, the sol-gel method allows for the homo-

geneous mixing of transition-metal cations at a mo-
lecular level, which enhances the formation of poly-
crystalline particles with special properties [18]. The 

2 -

wide band gap semiconductor material which is used 
considerably for its catalytic, electrical, photoelectri-

using of ultrasonic irradiation has been employed of 
synthesis and sono-catalyst properties of many nano 
materials [21, 22].

We have been synthesized the binary nanocompos-

2 -
trasonic probe is very effective in preparation process.

2. EXPERIMENTAL 

3 2.2H2 -
-

then dropped into the precursor solution until pH of 
mixture was adjusted 9 and the white suspension of 

2 was appeared. After that, the mixture was 
continuously stirred for 2 days then the tip of ultra-
sonic probe was introduced into the mixture and it was 

-

of H2 2

precursor solution under stirring. The pH of mixture 
was adjusted 9 by adding ammonium solution 2M 

) was prepared and the 
produced gel was aged and  stirring  for 2 days, Then 

2 gel and 

2

then the mixture gels were irradiated by the probe of 
ultrasonic instrument for 2 h. The mixture was stirred 

After drying at room temperature, the white precipi-

3. RESULTS AND DISCUSSION 

Surface and morphology of the synthesized nanocom-
posite have been studied and the FESEM images are 

Figure 1: FESEM images of ZrO2/ZnOnanocomposite.
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2

3.2. XRD diffraction 

2

shown in Figure 2. The distinct peaks corresponding to 

2 are observed. It is concluded that both 
the materials exist in perfect crystalline phases and re-

2

2

2

The average particle size Dv of crystallites in the 
composite was also roughly calculated based upon the 

-
rer equation:

where: Dv is the “volume weighted” crystallite size = 
¾ d (crystallite diameter) K is the “Scherer constant” 

is  , CuK

-
mum) for a Gaussian shaped peak. The crystallite size 

2 -
tern is estimated to be 37 nm.

3.3. FT-IR analysis 

2

shown in Figure 3, in the wave number range from 
-1 -1

can be attributed to symmetric and asymmetry stretch-
-

ion, .The peaks at 869 cm-1 were attributed to the vi-

cm-1

-1 resulted from bending vibration of the 
adsorbed H2

completely after Sol-gel synthesis. The wide peak at 

KDv
cos

Figure 2: XRD patterns of the ZrO2/ZnO nanocomposite 

powder.

Figure 3: FT-IR spectra of the ZrO2/ZnO nanocomposite powder.
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-1

asymmetry stretching vibration of surface hydroxyl 
group.

4. CONCLUSIONS

2

a facile Sol-gel method using ultrasonic irradiation. 

3 2.2H2  have been used as 

2

-

2

2

2 -

-

2

obtained around 37 nm.
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