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Preparation and characterization of nano-sized TiC powder
by sol gel processing

F. Hosseinzadeh and H. Sarpoolaky

Department of Materials Science and Engineering, Iran University of Science and Technology, Tehran, Iran

Abstract: Refractory carbides are becoming a group of promising material due to their unique properties, such as high
hardness, high wear and corrosion resistance, high thermal conductivity, high melting point, high strength even at high
temperatures, and a high degree of chemical stability. Among these carbides, titanium carbide (TiC) is one of the most important
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engineering material, based on its promising properties. This paper presents a novel approach to preparing ultrafine TiC by sol-
gel processing. This novel process would minimize kinetic barriers because carbon (coming from sucrose) was homogeneous
dispersed in the precursor of TiO, by sol-gel process. As a result, the increased contact area between reactants should make the

reaction to complete at lower temperatures.

Keywords: Sol-Gel, Titanium Carbode Nano-sized TiC, Sucrose
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1. henrypreiss 4. scherrer 7. Nitric acid 65%

2. rambo 5. Titanium tetraisopropoxide 8. Sucrose (Saccharose)

3. pine wood 6. Isopropyl alcohol (Isopropanol)

YY IVAY 50l ¥ Sled XY Jl ¢ pwdige 5o ab iy Sl se



o (S 4_3).3 ERe 403‘)’}\_?.0 ol £ érA:A‘JJ‘ A

Los—v ‘”L@_)JT/JL{_} f‘/}ﬁ- ol d[é.iu//.ﬁ@,l.ujgﬂ

\Y’/\q gY“—Y’-\ el culj} dl..v‘ﬁ Lf:"b

. Pierson, H. O., “Handbook of Refractory Carbides
and Nitrides: Properties, Characteristics, Processing
and Applications,” pp. 99-112, NOYES Publications,
New Jersey, 1996.
. Storms, E. K., The Refractory Carbides,” pp. 66-71,
Academic Press, New York, 1967.
. Toth, L. E., Transition Metal Carbides and Nitrides,
Academic Press, New York, 1971.

Hou, X., Liu, X., and Guo, M., “A Theoretical
Aalysis for Oxidation of Titanium Carbide,” Journal
of Material Science, Vol. 43, pp. 6193-6199, 2008.
. Bandyopadhyh, D., “The Ti-Si-C System (Titanium-
Silicon-Carbon),” Journal of Phase Equilibria and
Diffusion,Vol. 25, pp. 415-420, 2004.
. Preiss, H., Berger, L. M.,and Schultze, D., “Studies
on the Carbothermal Preparation of Titanium Carbide
from Different Gel Precursors,” Journal of the
European Ceramic Society, Vol. 19, pp. 195-206,
1999.
. Rombo, C. R., Cao, J., Rusina, O.,and Sieber, H.,
“Manufacturing of Biomorphic (Si,Ti,Zr)-Carbide
Ceramics by Sol-Gel processing,” Carbon, Vol. 43,
pp. 1174-1183, 2005.
. Zhang, H., Li, F., Jia, Q., and Ye, G., “Preparation of

WAY 50l oY 6oles XY Jlos e 55 amb iy 5l ga

10.

11.

12.

13.

14.

e
Titanium Carbide Powders by Sol-Gel and
Microwave Carbothermal Reduction Methods at Low
Temperature,” Journal of Sol-Gel Science
Technology, Vol. 46, pp. 217-222, 2008.
Scherer, C. P., and. Pantano, C. G., “Titania-Silica
Glasses using a Colloidal Sol-Gel Process,” Journal
of Non-Crystalline Solids, Vol. 82, pp. 246-255,
1986.
Barboux-Doeyff, S. and Sanches, C., “Synthesis and
Characterization of Titanium Oxide-based Gels
Synthesized from Acetate Modified Titanium
Butoxide Precursors,” Material Research Bulletin,
Vol. 29, pp. 1-13, 1994.
Berger, L. M., Gruner, W., Langholf, E., and Stolle,
S.,“On the Mechanism of Carbothermal Reduction
processes of TiO, and ZrO,,” International Journal
of Refractory Metals and Hard Materials, Vol. 17,
pp. 235-243, 1999.
Razavi, M., Rahimipour, M. R., and Kaboli, R,.
“Synthesis of TiC Nanocomposite Powder from
Impure TiO2 and Carbon Blach by Mechanically
Activated Sintering,” Journal of Alloys and
Compounds, Vol. 460, pp. 694-698, 2008.
Feng, W., Dianli, Q., and Zhijian, L., “Research on
the Synthesis of Titanium Nitride by Carbothermal
Reduction Nitriding with Anatase and Flake
Graphite,” Advanced Materials Research, Vol. 295-
297, pp. 477-480, 2011.

Y¥



