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Abstract 
MnTiO3-Zeolite-Y nanocomposites were synthesized with 5-10-20% 
(w/w) of MnTiO3 by stearic acid gel method. Then, the gels were 
calcined at 900 °C for 4 hours and the resulted spectra were 
investigated at 20% (w/w) concentration. Also, the presence of 
rhombohedral phase of MnTiO3 in Zeolite-Y matrix was confirmed 
by XRD, SEM, EDX and BET. The VSM results showed the 
antiferromagnetic properties for the 20% nanocomposite. The 
photocatalytic activity of the nanocomposites was finally evaluated 
by degradation of methylene blue and calcon reagents in aqueous 
solution. 
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1. Introduction 
 
   Undoubtedly, the textile industry produces dye 
pollutants as a major source of environmental 
contamination. It is estimated that 10 to 15 percent 
of dyestuff without treatment can be released in 
water during dyeing processes [1]. A variety of 
physical, chemical, and biological methods, such as 
adsorption, coagulation, membrane process, and 

oxidation-ozonation are presently available for 
treatment of dye wastewater [2–4]. The conventional 
processes are to a large extent insufficient to purify 
the wastewaters. They are just transferred from 
aqueous to another phase, thus causing secondary 
pollution problem [5, 6]. Nowadays, photo catalysis 
technique has obtained more development and 
application in environmental protection. 
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   Manganese titanate (MnTiO3) has recently 
attracted much attention for its strong absorption in 
the visible region which may be propitious to the 
utilization of solar energy [7] and photocatalysis [8]. 
And also they are important due to their weak 
magnetism and semi conductivity [9, 10]. Zeolites 
are crystalline aluminosilicates containing pores and 
channels of molecular dimensions that are widely 
used in industry as ion exchange resins, molecular 
sieves, sorbents and catalysts [11-17]. 
In this study, MnTiO3 nanoparticles and a series of 
MnTiO3-Zeolite-Y nanocomposites were 
synthesized via stearic acid gel method. In addition 
characterization, magnetic and photo-catalytic 
properties of the nanocomposites were investigated. 
 
2. Experimental 

2.1. Materials 

 
   The chemicals used in this study are titanium (IV) 
n-butoxide as a titanium source and manganese 
acetate as manganese source-purchased from 
Aldrich chemical and stearic acid as a complexing 
reagent from Merck Co. purity of which is high. 
Also, Zeolite-Y was purchased from SPAG Co. 
Manganese titanate nanopowders were synthesized 
according to the previously reported method [18]. 
 
2.2. Preparation of MnTiO3-ZY 5-10-20% 
nanocomposites 
 
At first, MnTiO3-ZY 5-10-20% nanocomposites are 
prepared by stearic acid gel method. Manganese 
acetate is added to the melted stearic acid and 
dissolved to form a dark red-brown transparent 
solution in this procedure. Then, titanium(IV) n-
butoxide is slowly dropped into the mentioned 

solution. Further, stoichiometric amounts of Zeolite-
Y are added to the mixed solution and stirred 
completely to obtain sol. 
Cooling down is naturally the room temperature. 
Consequently, the gel is dried in oven at 100 °C for 
12 h and calcined at 800-900-1000 °C for 4 h to 
obtain MnTiO3-ZY nanocomposites. 
 
3. Characterization: 
 
   To investigate the phase composition and 
crystalline size distribution of the nanocomposites 
after calcinations, x-ray powder diffraction (XRD) 
measurements are performed.XRD is recorded by 
Philips X-pert diffractometerabout10-90° for 2θ 
using Cu Kα radiation. The chemical identity of the 
products is afterward determined by comparing the 
experimental x-ray powder patterns to standard 
complied by the Joint Committee on powder 
diffraction and standards (JCPDS). The morphology 
of the product was studied by scanning electron 
microscopy (SEM, Philips XL30). Semiquantative 
analysis were carried out on an energy-dispersive x-
ray spectrometer (EDAX) connected to XL30 
Philips scanning electron microscope. The UV-Vis 
absorption spectra were obtained with 4802 Unico 
spectrophotometer in the region of 200-800 nm. To 
compare surface areas, total pore Volume and 
average pore diameter, BET analysis was studied by 
BelSorp Mini BEL Co. equipment. To investigate 
magnetic properties MDK6 equipment was used. 

4. Results and discussion 

4.1. XRD patterns 

 
   Fig. 1 shows the XRD patterns of 20% MnTiO3-
Zeolite-Y nanocomposites after heat treatment from 
800 to 1000°C for 4 h in programmable temperature 
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