40th international conference on plasma physics and CF, February  11 – 15, 2013, Zvenigorod.
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Microwave discharge was initiated in Ti—B mixture in nitrogen atmosphere at radiation intensities up to 8 kW/cm2 (wavelength 4 mm, pulse duration 1—4 ms). To the difference of [1,2], the volume containing the powders was not in any way limited. Thus, the reaction Ti+B with synthesis of boron nitride and titanium diboride occurred in the whole of the reactor volume and its products were deposited on both the walls of the cylinder and the other surfaces inside the reactor [3], including the upper quartz plate and the exhaust pipe. The space concentration of Ti was of 10 and 20% and above.

After several series of experiments, samples of the matter which was vaporized and then deposited on the chamber walls were collected and analyzed to learn its composition and structure. For such analysis the Raman spectroscopy ,the method of micro X-ray phase analysis (D&DISCOVER X-ray diffraction meter with GADDS, CuKα radiation) and  energy-dispersive microanalysis (EDMA, SAM JSM5910-LV with INCA ENERGY analytical system) as well as electron microphotography (JEOL 2100) to obtain images of the created structures were used. The radiation spectrum of the discharge in the range 350—800 nm was recorded using Avantes spectrometer (Ava-Spec 3480).

According to the X-ray phase analysis, the samples sputtered on the walls of both the lower and upper parts of the reactor have a complicated phase structure. The main phases consist of titanium diboride TiB2 (hexagonal with a = 3,03Å, b =3,23Å, space group P6/mmm) and the cubic modification of boron oxide B2O3. The TiB2 phase was found in ~1-μm-size spherolite-like particles. 

The spherolite-like particles from titanium diboride are formed from nanostructure-sized particles which can be seen in electron microphotographs. 

Hexagonal boron nitride is also present, yet in a lesser number of samples. Its production was also confirmed by a Raman spectrogram in a fixed spectral range. A bright line can be seen that corresponds to a characteristic wavelength of a boron nitride molecule with hexagonal crystal structure. 

Synthesis of boron nitride and titanium diboride is confirmed, initiated by a microwave discharge in Ti—B powder mixture in nitrogen atmosphere in all volume of the reactor.
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