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The effect of vacuum heat treatment of CuO films obtained using RF magnetron 
sputtering at a pressure of 10-5 Pa for further use in CuO/ZnO and CuO/TiO2 
heterojunctions was studied. A 99.95% pure Cu wafer with a diameter of 50 mm and a 
thickness of 2 mm was used as a target. The sapphire supports used had a dimension 
of 20  20 mm. The pressure in the chamber was 5.4 x 10–5 Pa, and the target–support 
distance was 80 mm. The temperature of the holder was kept constant at 500oC, and 
the O2/Ar ratio in the gas flow was 3 : 5, respectively. Film deposition took place under 
the following conditions: a pressure of 7.4  10–3 Pa, a magnetron power of 80 W, and 
a condensation rate of 5 nm/min. The thickness of the resulting films was 500 nm. The 
obtained CuO films were subjected to heat treatment in a temperature range of 500–
800oC. The upper limit of 800oC was selected because, at higher temperatures, CuO 
metal oxide undergoes decomposition into Cu2O and O2, as estimated in [1]. Scanning 
election microscopy studies revealed a significant increase in the crystallite size with 
increasing heat treatment temperature. The chemical composition of the CuO films 
analyzed by EDX spectroscopy showed a composition of 47/53 for Cu/O, respectively, 
which indicates that the CuO compound is of high purity. An increase in the curing 
temperature of CuO metal oxide films up to 600oC leads to a significant decrease in 
the surface resistance of the films on the order of a few k, which can be attributed 
to lattice defects simultaneously with the increase in crystallite size. It was observed 
that an increase in the treatment temperature of the films from 600 to 800oC results 
in an increase in the resistance of CuO films from approximately 20 to 200 k, in 
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contrast to L. Fara et al., who argue that, for Cu2O films, their resistance decreases 
with an increase in temperature up to 900oC [2]. Unlike the conditions described by 
L. Fara et al., in this case, the films were treated in a chamber at a pressure of about    
10–5 Pa and the heat treatment time was about 20 min. 
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Colloidal solutions of noble metals have catalytic properties and biological properties. 
It is known to use them as catalysts for carrying out various transformations of organic 
compounds, and also for the defense against pathogens [1]. In addition, colloidal silver 
is also promising for the manufacture of lubricating and light-absorbing materials, 
coatings, sensors, conductive pastes, highly effective electrode materials, etc. The 
main method for the synthesis of colloidal silver is reduction of Ag(I) cations using 
various reducing agents. For the stabilization of AgNP different compounds are used, 
including high molecular weight ones (polyvinylpyrrolidone, polyvinyl alcohol, etc.). 
The synthesis of colloidal silver was carried out using next technologies: 
1. To 100 mL deionized H2O, 0.002 ml AgNO3 solution is added. The vessel with 
solution is placed in a water bath, heated to 50 ℃ and subjected to continuous 
stirring. When the set temperature is reached, 3 drops of 0.01 mL of tannic acid and 
3 drops of 1% trisodium citrate solution was added. After 20 minutes of continuous 
stirring, the heater is disconnected. It is obtained a light-yellow solution. Testing by 
centrifugation the obtained solution showed that sedimentation does not occur. 
2. To 99.9 mL deionized H2O it adds 0.1 g of "Glucose Anhydrous” (ACS), then under 
the action of continuous stirring and upon reaching the temperature of 50 ℃, the 
0.002 mL AgNO3 solution is added. As a stabilizer 3 drops of tannic acid are used. 


