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1. Introduction

Ferrites are the main group of materials that have ferrimagnetic properties. ferrimagnetic materials, like
ferromagnetic materials, have strong magnetic properties and are also electrically non-conductive. Ferrites have
three main categories, namely, spinel ferrites, hexagonal ferrites, and garnet ferrites .Copper ferrite is one of the

spinel ferrites. Spinel ferrites are known as soft ferrites [1-3].

Cadmium oxide is a semiconductor with an indirect band gap of about 1.4 eV and a monoclinic crystal structure [4-
5].

Photocatalytic properties are mostly seen in semiconductors and metal oxides. Electrons of valence layer of
semiconductors can be excited in the presence of UV rays and form an electron-hole pair. If these electron-hole pairs
reach the surface of the photocatalyst material before recombination, they can react with the molecules around the
surface and cause their oxidation and reduction. The combination of electron and hole with water and oxygen

around the photocatalyst material can produce two functional groups, OH and O%, which are very reactive and by
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combining with hydrogen and carbon, they turn into toxic organic compounds. give water and carbon dioxide to

non-hazardous materials [6-8].

Ferrite/semiconductor nanocomposites have many applications in the treatment of industrial effluents and
degradation of azo dyes. Because semiconductor can cause photocatalytic properties and destruction of toxic
substances due to visible light or ultraviolet radiation. After that, according to the magnetic property of ferrite, the

nanocomposite can be removed from the water by a magnet [9-11].

In this research, ferrite nanoparticles were synthesized by ultrasonic method and its effect on the degradation of azo

dyes under ultraviolet light was studied.

2. Experimental

2-1. Materials and methods

Cu(NO3)2-3H20, Fe(NO3)3-9H20, Cd(NOs)2-4H,0, NaOH, were purchased from Merck Co without further
purifications. A multiwave ultrasonic generator with titanium oscillator, operating at 20 kHz and maximum power
output of 1200 W was used for the ultrasonic irradiation. XRD patterns were investigated via a Philips
PW3373CuKa (1.54 A) radiation. FESEM images were obtained using an LMU TESCAN BRNO-Mira3. Room

temperature magnetic properties were investigated using a VSMdevice (Meghnatis Kavir Kashan Co).

2-2. Synthesis of CuFe204 nanoparticles

0.32 g of Fe(NOs)3-9H20 and 0.1 g of Cu(NOs3),-3H,0 were dissolved in 50 ml of deionized water. Then NaOH
solution (1 M) was added to the solution under ultrasonic irradiation with a power of 1200 W and time cycles of 2 s
of irradiation and 1 s of rest for 5 min. The pH of the solution was adjusted to 11. The obtained nanoparticles
centrifuged and washed with deionized water. The product was dried in oven for 48 h and calcinated at 800 C for 2
h.

2-3. Synthesis of CuFe204/CdO nanocomposite

0.1g of synthesized CuFe,O4 was dispersed in 100 ml of water by ultrasonic irradiation (1200 W) for 10 min. Then
0.5 g of Cd(NOs)2-4H,0 was dissolved to 50 ml of deionized water and NaOH (1 M) was added to the solution. The
solution is exposed to ultrasonic waves for 10 min (2 s of irradiation and 1 s of rest). The final product is centrifuged

and washed, then dried in the oven for 48 h.
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3. Result and discussion
The crystallite structure of CuFe2O4 nanoparticles and CuFe,O4/CdO nanocomposites was investigated via XRD.

Fig. 1 shows XRD pattern of CuFe,O4 nanoparticles. The XRD pattern of CuFe,Q4 corresponds to standard card

JCPDS No.: 06-0545.
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Fig.1. XRD patterns of CuFe;O4 nanoparticles.
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Fig.2. XRD patterns of CuFe,0./CdO nanocomposites.
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Fig .2 shows the X-ray diffraction pattern related to CuFe,04/CdO nanocomposites. As can be seen in the Fig. 2, the
peaks related to copper ferrite according to standard card JCPDS No.: 06-0545 and the peaks related to cadmium
oxide according to standard card JCPDS No.: 01-1049 can be seen in the diffraction pattern, which indicates the

formation of both phases in the composite.
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Fig.3. FESEM images of a) CuFe;O, nanoparticles and b) CuFe-04/CdO nanocomposites.
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Fig.4. Hysteresis loop of CuFe,04 nanoparticles and CuFe,0./CdO nanocomposites.
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The crystalline sizes of CuFe2O4 nanoparticles and CuFe,O4/CdO nanocomposites calculated via Scherrer equation,
Dc = K\MBCosh, where B is FWHM, K is equal 0.9, and 2=0.154 nm [12] .The average crystalline size for CuFe;04

nanoparticles and CuFe,04/CdO nanocomposites were found to be about 28 and 36 nm respectively.

Fig .3 shows the field emission scanning electron microscope image of copper ferrite nanoparticles and copper
ferrite/cadmium oxide nanocomposite. Fig .3 (a) shows the FESEM image of CuFe;O4 nanoparticles. This image
clearly shows the synthesis of copper ferrite nanoparticles with a size below 50 nm. Fig .3(b) shows the FESEM
image of the CuFe,04/CdO nanocomposite. In this image, it is clear that copper ferrite nanoparticles are located in
the cadmium oxide substrate. Also, the size of the grains in the CuFe,04/CdO nanocomposites is larger than the size

of the CuFe,O4 nanoparticles, which is consistent with the results obtained from X-ray diffraction for the crystalline

size.

Fig.5. Photo-degradation of CuFe,04/CdO nanocomposites a) acid blue b) acid
Red.

The magnetic properties of CuFe.0./CdO nanocomposites and CuFe,O4 nanoparticles were investigated using their
hysteresis loop. According to Fig .4, both materials have superparamagnetic property and their hysteresis value is
zero. As can be seen in the Fig. 4, the saturation magnetization of CuFe,O4 nanoparticles is equal to 43 emu/g and
the saturation magnetization of CuFe,O4/CdO nanocomposites is equal to 35 emu/g. The reason for the decrease in

saturation magnetization is the covering of copper ferrite nanoparticles by cadmium oxide nanoparticles.

To investigated the photocatalytic properties, 0.1 g of CuFe,04/CdO nanocomposites was poured into 20 cc of blue
acid and red acid solution and placed in a dark room under the radiation of 5 UV lamps with a length of 20 cm and a
power of 8 W. As can be seen in Fig .5, after 60 minutes of UV irradiation, the colors of blue acid and red acid were
destroyed, which shows the high photocatalytic power of this nanocomposite.
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4. Conclusion
In this paper, CuFe;0./CdO nanocomposite was synthesized by ultrasonic method without using surfactant and

green synthesis method. X-ray diffraction patterns showed that the synthesized nanoparticles have a good match
with the standard peaks. Also, the size of the obtained average crystalline for CuFe;O4 nanoparticles or
CuFe;04/CdO nanocomposites was calculated to be less than 50 nm. The FESEM image showed that the particles
have nanometer size and CuFe,O4 nanoparticles are placed in the matrix of CdO nanoparticles. The magnetic
hysteresis loop showed that CuFe.O4 nanoparticles and CuFe.04/CdO nanocomposites have superparamagnetic
properties and the saturation magnetization decreases with composites. Investigating the effect of ultraviolet light on
red acid and blue acid in the presence of CuFe,04/CdO nanocomposite showed the strong photocatalytic property of

this nanocomposite.
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