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Abstract The ultrafine titanium carbonitride particles (TiC,,N, ;) below 100nm in mean size were success-

fully synthesized by Mg-thermal reduction process. The nanostructured sub-stoichiometric titanium carbide

(TiC,,) particles were produced by the magnesium reduction at 1123K of gaseous TiCl,+xC,Cl,and the heat treat-

ments in vacuum were performed for five hours to remove residual magnesium and magnesium chloride mixed
with TiC,. And final TiC,;N, ; phase was obtained by nitrification under normal N, gas at 1373K for 2 hrs. The
purity of produced TiC, ;N ; particles was above 99.3% and the oxygen contents below 0.2 wt%. We investigated

in particular the effects of the temperatures in vacuum treatment on the particle refinement of final product.
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Fig. 1. A schematic of reactor for production of TiC powders.
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Table 1. Chemical compositions and stoichiometries of produced TiC, powders

Temperature Chemical compositions (wt.%) L
o - Stoichiometry
of vacuum treatments, °C Ti C N (6]
800 82.648 14.550 0.096 0.796 TiCo7/No,00400.020
850 84.102 14.680 0.025 0.793 TiCy 4N 0010008
900 84.200 13.980 0.108 1.012 TiCy 46N 00400036
950 83.395 14.650 0.464 0.312 TiC,5N0.010000318
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Fig. 2. X-ray diffraction patterns for magesium-thermal
reduced TiCx powders with different temperatures of vac-
uum treatments.
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Fig. 3. SEM microstructures of produced TiC,, powders
treated at a) 850°C and b) 950°C.
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Table 2. Chemical compositions and stoichiometries of produced TiCN powders

Theoretical mass

C, N, O compositions (wt.%)

of Vacg;f:: rﬁéztﬁizms °C increase (%) Ni[zz;:::;:: (r‘l’lAua)SS C N 0 Stoichiometry
’ in TiCy;TiCy ;N ;
800 110.7 13.332 7.631 0.015 TiCy 466N 33500001
850 107.46 104.3 13.034 7.339 0.125 TiC,65:N032500.005
900 108.5 12.971 7.542 0.465 TiC 646N 33400010
950 108.3 12.960 7.771 0.064 TiC636N03400.002
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Fig. 4. X-ray diffraction patterns for produced TiC,,N,;
powders with different previously temperatures of vac-
uum treatments.
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Fig. 5. SEM microstructures of TiC,,N, ; powders nitrized
at 1100°C for 2 hours after vacuum-treating at a) 850°C, b)
900°C and c) 950°C.
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