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Abstract: Using TiO,, B,O; and C as raw material, TiB, powder was synthesized by carbothermal reduction. The
predominance area phase diagram (PAPD) of Ti-C-O system and B-C-O system were plotted by thermodynamic analysis.
In addition, the superposition of predominance area phase diagram of TiO,-B,0;-C system was achieved. The reaction
mechanism of synthesizing TiB, by carbothermal reduction was studied from the standpoint of predominance area phase
diagram (PAPD). The results show that in Ti-C-O system, with reaction temperature rising, TiO, was reduced according
to following subsequence: TiO,—Ti;O;—Ti305—Ti,05. In these intermediate products, Ti4O, and Ti3Os appear easily. In
B-C-O system, along with carbothermal reduction happening, B,Os is reduced to revert B,O, while B,0, is further
reduced by carbon to revert B4C. The reaction mechanism of synthesizing TiB, by carbothermal reducing TiO, and B,0s
can be decripted by the following reactions: at reduction temperature area of 1 200—1 300 C and 1 250—1 300 C, TiO,
and B,0O; are reduced by carbon to revert intermediate products Ti;Os and B,0,, respectively, when the reduction
temperature reaches above 1 300 ‘C, the intermediate products Ti;Os and B,0O, are together reduced by carbon to form
product TiB,.
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Fig.2 Predominance area phase diagram in Ti-C-O system
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Fig.3 Predominance area phase diagram in B-C-O system
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Fig.5 XRD patterns of synthesized products at different
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