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Preparation of Titanjum Carbide from Titanium Trichloride Part 1

Tada-aki MORI
Takeshi GOTO
Noboru KAWAKAMI

In order to establish the optimum conditions to prepare titanium carbide from titanium trichloride,

aluminum metal and carbon, the influences of temperature, time, and substrate ratio on the reaction were

investigated.

Chemical and X-ray analyses of the product, usually ebtained as fine black powder, revealed

that titanium carbide was formed at temperatures above 800°C according to the following stoichiometry.

TiCly+Al4+C —— TiC+ AICl,
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Table 1 Free energy of preparation of TiC from

TiCls, Metal and carbon.

4G°(Kcal/mol)
500(°K) | 1000(°K)| 1500(°K)

Reaction

bhicwz &, 2) iKkFEbs 2 v NG TR
AR REENCK S b, RISOHE RETH S
L ER3) RFRIbTF 2 v Da—F 4 v IIC
Hubh sz tokdic, B, R 2 BHE
BB, 4) OFbFE v O~ R VBT
LHEHGBR TS, LinL, »—&vELRG
i, BIRKIETH B LREMNIETH DD TR

TiCl3+35Ca+C—TiC+ 34CaCl,
TiCls + 3sMg+4-C—TiC+34MgCl,| —234.5| —215.4) —198.8
TiCl3+34Zn+ C—TiC+34ZnCl,
TiCl;+36Pb+C—TiC+ 34PbCl,
TiCls+ Al4+C—TiC+ AlCl,

TiClg+34Si+ C—TiC+ 34SiCl,
TiCl3+Cr+C—-TiC+C:Cly
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TiClz+ Al4+C—TiC+AlCl, (1)
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Table 2 Chemical analysis of TiClj.

Ti %) 24.49
Cl (%) 70.81
Al 9% 4.45
Fe (%) 0.04
TiCly (%) 0.24

MeOHins (%) 0.008
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Fig- 1 Aparatus for prepearing of TiC.
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Fig. 2 Weight loss vs. Reaction time at
various temperature,
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Fig. 3 Weight loss vs. Temperature
(holding time: 30 min.)
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Fig. 4 X-ray patterns of products at various temperature.
(holding time ; 30 min. Cu ; Ka Filter Ni)
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Fig- 5 Effect of Al content on the reaction.
(holding time: 30 min.
Reaction temperature 1000°C)
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Fig. 6 X-ray patterns of products at various Al content.

(Reaction temperature : 1000°C, holding time : 30 min. Cu : Ka, Filter Ni)
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Fig. 7 The relation between Carbon molar ratio
to TiCls and Total Carbon.
(holding time : 30 min.)
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Fig. 8 The relation between Carbon molar ratio
to TiCl; and Free Carbon.
(holding time : 30 min.)
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Photo. 1 S.E.M. photograph of TiC
Reaction temperature : 1000°C
holding time : 30 min. ( x2000)
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