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Abstract: In this study, TiB, particles were synthesized by sol-gel method in nanometer
size. First, the sol was prepared in a four-component system of alkoxide -boron carbide-
water-alcohol based on the sol-gel chemical process under acidic conditions at pH=S5.
Titanium tetra-isopropoxide and boron carbide were used as raw materials. After
hydrolysis and gel formation followed by heat treatment, TiB, nanopowder product was
prepared. The effect of pH and temperature parameters on the synthesis process of these
nanopowders was investigated. To evaluate the mechanism of product formation in the sol-
gel process DLS, Zetameter, SEM-DTA/TG-XRD-FTIR analysis methods were used. It
was shown that by controlling the pH in the range of 5, precursor particles containing Ti
sources was below 10 nm. The FTIR data showed that the powder prepared at 900°C had
boron and titanium bonds and detected carbon bonds in the range of 1100- 1650 cm™'. DTA
analysis showed that the early nuclei of TiB; particles formed in the range of 1380°C. This
was confirmed by X-ray diffraction studies and was completed by increasing the
temperature to 1430°C in TiB; crystalline phase. SEM microscopy images showed that the
synthesized TiB, particles were in the range below 100 nm with a narrow and uniform
distribution amplitude.

Keywords: Synthesis, Titanium diboride, Sol-gel, Nanoparticles.
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