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Synthesis of Ultrafine TiC-15%Co Powder by Thermochemical Method
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Abstract  Ultrafine TiC-15%Co powders were synthesized by a thermochemical process, including spray dry-
ing, calcination, and carbothermal reaction. Ti-Co oxide powders were prepared by spray drying of aqueous solu-
tion of titanium chloride and Ti(OH), slurry, both containing cobalt nitrate, followed by calcination. The oxide
powders were mixed with carbon powder to reduce and carburize at 1100~1250°C under argon or hydrogen atmo-
sphere. Ultrafine TiC particles were formed by carbothermal reaction at 1200~1250°C, which is significantly
lower than the formation temperature (~1700°C) of TiC particles prepared by conventional method. The oxygen
content of TiC-15%Co powder synthesized under hydrogen atmosphere was lower than that synthesized under
argon, suggesting that hydrogen accelerates the reduction rate of Ti-Co oxides. The size of TiC-15%Co powder
was evaluated by FE-SEM and TEM and identified to be smaller than 300 nm.
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Fig. 1. TG analysis curve of spray dried powder.
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Fig, 2. Microstructures of calcined Ti-Co composite oxide
powder.
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Fig. 3. XRD patterns of (a) calcined powder and (b) TiC-
15%Co powder heat-treated at 1250°C for 2 hours in H,.
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Fig. 4. TG/DTA curve of Ti-Co oxide powder mixed with
carbon.
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Fig. 5. Variations of weight of powder with reducing/car-
burizing temperature and atmosphere gas.
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Fig. 6. Variations of C and O content with reducing/car-
burizing temperature and atmosphere gas.
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Fig. 7. Microstructures of TiC-15%Co powder reduced/
carburized at (a,c) 1250°C and (b) 1350°C for 2 hours in H,.



A 3ala wlel] &5t Zn|¥ TIC-15%Co £} A 285

o 4 9l v mAE BIEE FAEY USE
4 AdhEF Ta, b, o).

B A7elA G3EE d8R AMSE AT, 2F
TiC-CoAl B3 Az & gt 7z A
o] 2E|QlEl A Taz gl wiET5e] Alst FAe] W
Aste] An)e] FA] Mgl ] FAAl At
w2 FAAe] gl URE ARSI ofdfie} 3
°] TIO(OH), £&jel5 U8 E AME3l] TiC-Co &
i o Rl R S A

32. TIO(OH), &2{2] ¥ Co EiIY 2=

o
rio

27z ATA E BEE 700°CA 24
Zb A8k SRk Re] XRD A3, Tio, Aol
F2 #AHAS. 23 8(apl vebd v} o] &
A28 B AlEHE 29 300nm olste] UAES
SHAZ FA=Ee] et oledt Hel gAaE A}
slo] BUE B2 9 8(bpellA B wie) 2o
zrge] YAER TAEe] oler SAle] <F " A
S o S aleh

A7) Bg o} 2 H)7lelA idsEA ¥
H3E 43 TG AlFE AAE 95 I8 9

vV Spot Magn  Det
"2 200KV 30 60000k TLD &

Fig. 8. Microstructures of (a) calcined Ti-Co oxide powder
and (b) Ti-Co oxide ball milled with carbon.
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Fig. 9. TG/DTA curve of TG/DTA curve of Ti-Co oxide
powder mixed with carbon.
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Fig. 13. TEM microstructure of TiC-15%Co powder
reduced/carburized at 1250°C for 6 hours in H,.
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