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Reactionary mass transfer mechanism of
TiB, synthesized by carbothermal reduction method

MA Ai-qiong, JIANG Ming-xue, WU Zhi-hong

(College of Materials and Mineral Resources, Xi’an University of Architecture and Technology, Xi’an 710055, China)

Abstract: On the basis of experiment analysis such as XRD, SEM, energy spectrum analysis, TEM and TG-DSC, the
reactionary mass transfer mechanism of synthesizing TiB, by carbothermal reducing TiO, and B,0; was studied. The
reactionary mass transfer mechanism of synthesizing TiB, by carbothermal reduction method was analyzed, and the
reactionary mass transfer model of synthesizing TiB, by carbothermal reduction method was built. The results show that,
during carbothermal reduction of TiO,, the most stable reduction products are Ti4O; and Ti3Os from low temperature to
high temperature, respectively, when the reduction temperature is over 1 300 C, Ti3Os is the most stable reduction
product.There are several endothermic peaks on DDSC curve in the process of synthesizing TiB, by carbothermal
reducing TiO, and B,0O3, which correspond to reaction stage of TiO,—Ti;O;—Ti;Os—TiB,, respectively. The mass
transfer from carbon to the oxide particle is realized by the CO/CO, gas couple. In reactionary system, B,O and TizOs
are the precursors of formation TiB, by carbothermal reduction.
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Fig. 1 XRD patterns of synthesized products at different
temperatures
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Fig. 2 Energy spectrum analysis results of synthesized
product at 1 450 'C
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Fig. 3 TG-DSC curves for mixture of rutile-graphite-boride
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Table 1 Forming temperatures of Ti4O7, Ti;Os, Ti,O3 and TiB, from thermal calculation

Reaction

AGg/(J-mol ) Forming temperature/'C

4TiOe+Cy=Ti4OrCO
3Ti4005+Ce=4Ti3O0567+COg)
2Ti3055+Ce=3TixO37+COg)

TisOs+3B,05+14C=3TiBy+14CO

AGRr=267 503-196.88T 1085.7
AGRr=255707-174.05T 1196.1
AGRr=245 225-157.654T 12825
AGr=3 751 336—2 389.693T 1296.8

4 HHUTYI SEM 1
Fig. 4 SEM image of synthesized products: (a) 1 100 C;
(b) 1450 °C
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Fig. 5 TEM images of product synthesized at 1 450 C: (a)
Micrograph of TiB, crystal grain; (b) Gas pore in TiB, crystal

grain
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Fig. 7 Reaction mass transfer model of TiB, synthesized by

carbothermal reduction
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