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Synthesis of Ti(C,N) powders by hydrolysis precipitation—carbothemal

reduction and nitridation method
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ABSTRACT Ti(C,N) powders were synthesized by the hydrolysis precipitation—carbothemal reduction and nitridation method,
using TiCly and carbon black as the raw materials. The effects of synthesis technology on the Ti(C,N) powders were characterized by
the differential thermal analysis, X-ray diffraction analysis, and scanning electron microscopy. In the results, after baking the precursor
powders at 350 ‘C for 2 h, the titanium atoms can only exist in a compound of TiO,, and a uniformly mixed aggregate of TiO, and
carbon black forms. The titanium oxide transforms into a complex compound of TiC,N,O, during the carbothermal reduction and
nitridation process at 1200~1400 ‘C. The nitrogen atoms accelerate the transformation processes from TiO, to TiC,\N,O,. As the
reaction goes on, the oxygen atoms are gradually replaced by carbon and nitrogen atoms to form the solid solution of TiC,N,. The
Ti(C,N) powders as the chemical formula of TiCys47Ng 453 are synthesized at 1530 ‘C for 4 h with the oxygen mass fraction of 0.3%
and the powder size of ~300 nm.
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Fig.1 XRD patterns of the precursors powders



F39LH 1M

37 B K ARDTUE B PRI SR AT 1) 48 ik E AL RO R + 91

5 um

B2 AraRARm AR EROES S om0 (@) B (b) Tiju&m M (o) CIuHEM M (d) O JLHEAM

Fig.2 Microstructure and the element distribution of the precursors powders: (a) microstructure; (b) Ti; (¢) C; (d) O
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Fig.3 TG and DSC curves of the precursors powders by

carbothemal reduction and nitridation method
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Table 1 Crystal indices and lattice constants of the carbothermal reduction products at different holding times

W JRESTE /h

TR 1 2 3 4
20/(°) EMBH /nm 20/(°) BESE /am 20/(°) EHESE /om 20/ ) RS /nm
(220 61.187 0.42808 61.135 0.42841 61.123 0.42848 61.110 0.42857
(31D 73.267 0.42815 73.203 0.42847 73.190 0.42854  73.163 0.42867
(222) 77.077 0.42828 77.024 0.42853 77.022 0.42853 76.984 0.42871
S HCEE /nm 0.42817 0.42847 0.42852 0.42865
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