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Two component oxide compositions based on TiO2 rutile: ultrasonic treatment, their physicochemical and photocatalytic properties 
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The creation of oxide two-component systems based on TiO2 rutile was studied. Influence of ultrasound treatment (UST) of these mixtures on their properties was established. The mixtures treatment less influences on the ratio of intensity of (110)/(101) reflexes of TiO2 what testify any structural change of this oxide but in same time little increase of its particles size was observed. …… ( 1800 - 2000 points) 
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Introduction
Due to increase of the use of pharmaceuticals and drugs, the problem of effective wastewater purification is becoming more and more urgent. Their pollutions in water are the main problem that must be constantly solved. For the present time, several different types of emerging contaminants in water systems are known as new environmental hazards those need to be neutralized by appropriate methods [1-3]. …. 
Experimental
Equimolar mixtures of TiO2/ZnO, TiO2/ZrO2, TiO2/MgO, TiO2/SnO2, TiO2/Nb2O5 with a ratio of 1:1 were prepared from oxides TiO2 (pfa), ZnO (p), ZrO2 (p), MgO (pfa), SnO2 (p), Nb2O5 (p). UST of oxide mixture composites was carried out on an ultrasonic generator "Titan ultrasonic" (Made in Ukraine) with a power of 80 W, a frequency of 20 kHz and a processed volume of 50 ml. For the synthesis, 5 g of the mixture and 40 ml of water were taken. Time of treatment was 1 h, only in case of TiO2/ZnO mixture it was 0.5 h. After UST, the samples were dried in an air atmosphere at 120 °C for 1 h. …..
Results and discussion
The calculation of TiO2 particles sizes shown in full correspondence with an intensity increase of its reflexes for all studied samples some increase of the particles dimension (Table 1) after UST.  ….
Table 1. Some physical-chemical properties of the studied compositions 
	Sample
	L*, nm
	SSA, m2/g
	V, cm3/g
	Rm, nm

	
	TiO2
	MeO
	
	
	

	TiO2 (initial)
	55
	-
	12.0
	0.20
	31.3

	TiO2/ZrO2 (initial)
	52
	33
	7.0
	0.05
	13.8

	TiO2/ZrO2 (UST)
	56
	34
	7.5
	0.09
	23.4

	TiO2/ZnO (initial) 
	46
	46
	8.0
	0.10
	8.2

	TiO2/ZnO (UST)
	49
	41
	6.0
	0.06
	12.3

	TiO2/SnO2 (initial)
	52
	50
	5.0
	0.02
	19.5

	TiO2/SnO2 (UST)
	58
	55
	6.0
	0.04
	21.2

	TiO2/Nb2O5 (initial)
	48
	50
	10.5
	0.15
	13.8

	TiO2/Nb2O5  (UST)
	53
	55
	15.0
	0.28
	19.7

	TiO2/MgO (initial)
	50
	39
	9.0
	0.12
	28.2

	TiO2/MgO (UST)
	56
	21 (9)**
	15.0
	0.28
	33.7


* L – the average size of crystallites calculated according to Debye-Scherrer's equation 
** The average size of formed MgOH presented in parentheses  
The study of the composites by SEM method in full accordance with XRD data show the less change in surface morphology of the samples and particles dimensions in result of UST (some characteristic results presented in Fig. 3). ….
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Fig.3. SEM micrographs of the samples TiO2/ZnO (a, b) and TiO2/Nb2O5 (c, d). Initial mixtures (a, c), samples after UST (b, d)
The comparison of the photoactivity samples (Kd) in MN decomposition with their specific surface area and total pores volume data shows any connection between these parameters. In the other hand, the results presented on Fig. 5, a, demonstrate that rate constant of MN photodecomposition increases with increase of medium pores diameter. ….
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Fig. 5. The dependence of rate constant of MN decomposition in its photocatalytic removal in water from average radius (Rm) of the oxides compositions (a) and determined band gap energy values for these samples (b)
Conclusions  
The creation of oxide two-component systems based on rutile TiO2 was studied. Influence of ultrasound treatment of these mixtures on their properties was established. It was shown that introduction of the second oxide accompanied by a decrease of the reflexes TiO2 intensity as a result of its content decreases in the mixtures. The treatment of the mixtures less influence on the ratio of intensity of (110)/(101) reflexes of TiO2 what testify any structural change of this oxide but in same time little increase of its particles size was observed. The partial increase of the dimension particles for second oxide after UST for the studied mixtures excluding TiO2/MgO and TiO2/ZnO was observed also. The partial transformation of MgO to Mg(OH)2 as result of TiO2/MgO composition treatment was shown which accompanied by decreases of MgO particles size. In case of TiO2/ZnO composition according XRD data as result of UST the partial destruction of ZnO was observed. ….
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