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Effect of Different Carbon Sources on Synthesis of TiC-TiB, Composite Powders
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Abstract: TiC-TiB. composite powders were synthesized by a carbothermal reduction method with titanium dioxide, boric acid and
different carbon sources (i.e., carbon black, sucrose and glucose) as raw materials. The effects of carbon source type and reaction
temperature on the synthesis performance of TiC-TiB2 composite powders were investigated. The phase composition, grain size and
morphology of TiC-TiB2 composite powders were investigated by X-ray diffractometer, laser granularity meter and scanning electron
microscope. The results show that TiC-TiB2 composite powders can be synthesized under optimum condition (i.e., 1 400 ‘C for 2 h
using carbon black and glucose as a carbon source and 1 350 ‘C for 2 h using sucrose as a carbon source). TiC-TiB2 composite
powders possess the smallest particle size when carbon black is used as a carbon source at the optimum reaction temperature. The
particles of TiC—TiB2 composite powders are dispersive and the particle size is about 100 nm.
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condition for carbothermal reduction
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Table 1 Relative mass loss of TiC—TiB: composite powders

synthesized with different carbon source at
different reaction temperatures

Mass fraction/%

Reaction temperature /'C

Carbon black Sucrose Glucose
1300 54.98 57.70 79.97
1350 90.70 101.92 9291
1400 101.68 102.92 102.10
1450 105.47 103.27 103.55
1500 107.99 103.85 104.24
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Fig. 2 XRD patterns of composite powders using carbon black
as carbon source
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Fig. 3 XRD patterns of composite powders using sucrose as
carbon source
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Fig. 4 XRD patterns of composite powders using glucose as
carbon source
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Fig. 5 TG curves of precursor powders with different carbon
source
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Table 2 Particle size distribution of TiC—TiB: powders synthesized at suitable reaction temperatures

Sample No. Carbon source Reaction temperatures /C Dio/pm D>s/um Dso/pm D7s/um Doo/pm
1 Carbon black 1400 0.55 0.86 2.67 10.62 16.86
2 Sucrose 1350 1.55 2.66 6.49 14.11 17.63
3 Glucose 1400 0.61 1.81 3.67 8.82 15.52
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(a) Carbon black

(b) Sucrose
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Fig. 6 SEM micrographs of TiC-TiB; powder synthesized at suitable reaction temperatures
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