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Abstract Ultra-fine TiC/Co composite powder was synthesized by the carbothermal reduction process with-

out wet chemical processing. The starting powder was prepared by milling of titanium dioxide and cobalt oxalate

powders followed by subsequent calcination to have a target composition of TiC-15 wt.%Co. The prepared oxide

powder was mixed again with carbon black, and this mixture was then heat-treated under flowing argon atmo-

sphere. The changes in the phase, mass and particle size of the mixture during heat treatment were investigated
using XRD, TG-DTA and SEM. The synthesized oxide powder after heat treatment at 700°C has a mixed phase of
TiO, and CoTiO; phases. This composite oxide powder was carbothermally reduced to TiC/Co composite powder
by the solid carbon. The synthesized TiC/Co composite powder at 1300°C for 9 hours has particle size of under

about 0.4 um.

Keywords : Carbothermal reduction, Titanium carbide, Cobalt, Composite powder

LA B

74A 3 (hard metals)®] 71AH AALe 74 A
(phase)?] FFet A Bl&®T ohzEl wNEA =
A oJEj}, U eg AAFS FAs: ¢
3E(WC, TiC, TaC $)9] 4A=27)7}F 23 o &
SRRz A7t HETS st 71AE RS
el A= o= sle1]. mMgE WiFT=E 7}
A AAFTE Alx3] M 7Fsst & mAl
Y=o YERUES 7o EFsle] AMgsleiok 3t
ok el 1] dx=1E 2 s] 918k o
2] 714 E2)E3 w2515l A=Al 9lem,
A =BE(WC, TiC 52 735l FFd==2717}
°F 200 nm °|3}Ql =E e3E 2 whslEES
[Tel : +82-51-629-6381; E-mail

*Corresponding Author :

EREEe] Alxrt 7hss =SS, 6].

TiICE WC-TiIC-CoAl %7 A3+ 9 TiC,
TiCNA] A9 E (cermet) 572 FAEC=Z 9|8}
Al AREEIAL ST, 8] AHLE AREAL Qe
TiC= F2 EelF ABFE(TIO,) 3-& Eely 3%
(TH)S T4 32 284 297044 3140+
(carbothermal reduction)*]|7]3= 4l 2]l A 25
I UEH9-12]. 2y o]F FAET YuHoeE
1400°C e]/e] argo] 87, FAE TiC U=
Az SAo] MAEle] izt=e] miA sl gt
A7 el skt ZZell ol=lat 2 A EAIA
< A3 Tice] dAZIE vMERE] Sl
BE7Z(spray drying) 347} 3 /A (carbothermal
reduction) 34 °] B3kEl BFIRS)FA] (spray thermal

: gglee@pknu.ac.kr]

310



2191 A ekgA ol )8} TiC/Co B33t g4 311

conversion process)e| Aet=Ee], Ti-Co-04] E3; Ak
31E2] (S F=38le] 1400°C e]3lellr] BiAk
=7]7F ¢F 200 nm °]3}e] TiC/Co H3ELe] A
o] 7Fs3HAl =, 13, 14].

T A AR % A&
< &£8e]) AIERE S8l 2719824 Sujo] 43l
7] #E 259E ARESledof sl 27|lwe] A
Aol Agte] it AR BFGEs)FA el 23t Tic/
Co B3] 49| 739l elebw A= (TiCly)
3} IUE A3E(Co(NO,),6H,0)2] E3 £ =&
Elels AFIE(TIO, ) FHE. A 3E(Co(NO,),6H,0)
o] &3 £EElE ARSI olde, 13, 14]. ol &
A3t S Aaet AL 1S T8k 9led,
TiC/Co B34 A FAolA ol& AEE
o)3t e qde] MAE 7FsAde] st

2 ATelMe daet ARSIkl e
£ (EL £9e])e] SRR E ke R E
F4 3] A4 glo] AAFAL=Z Ti-Co-07
3} Al (AE frEsle, A sl Alske R
13 2] TiC/Co H¥ids Alx3kazt sisict.

2AI

LAl =115

oH

ok

elebgst LE el 49 EFE Ti-Co-0 +
g AlElE A4S Q13 2B E A, EelEe] Y8
FE= Ti0, ¥, FHES] 48 F = cobalt oxalate
(Co,0,2H,0)% AH&3tiem, 18 1¢] Zzhe
SEM ARlLE vephliglet. 31, el F 2E2A o
TiC-15 wt.%Co ZAlo] FHES TiO, Huta}l cobalt
oxalate FHS BUS o|-83le] 7Y E3I. £
U] F &3 ATA 2E g7 29171 Sl
Zd} 800°C7HA] slaslel A7A de] FPEAdE
<= A, sfaAe] F EEE o83 A
o] AAFE B3} carbon black@EdE YA=7]
0.5 pmyg 247 1 EjJ8le] EjHde AlE3I%
o}, o]u] carbon black®] E31H]= sl E] $ol] A
3%l Aol carborell Jsl 3Hel, FelEe], EH2A
2] TiC/Co H3t#E 3438k d H&st carbon
Fel 130%= et Al EFEUE of=EkAs
B97] FollM 1400°C7HA] 2R /A e ] shaA
Seol] w2 FAMIE TGAS o83l AZ3le)
oh. =3t TGAS| ZAFE Hpe= 3l FH 2F

Fig. 1. SEM micrographs of (a) titanium dioxide and (b)
cobalt oxalate powders.
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Fig. 2. Change in the weight fraction of the mixture of tita-
nium dioxide and cobalt oxalate powders versus temper-
ature.
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Fig. 3. X-ray diffraction patterns of the milled and cal-
cined powders.
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Fig. 4. SEM micrograph of composite oxide powder cal-
cined at 700°C.
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Fig. 5. Change in the weight fraction of the mixture of the
calcined composite oxide powder and carbon black versus
temperature.
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Fig. 6. X-ray diffraction patterns of the mixture of the cal-
cined composite oxide powder and carbon black heat
treated in the tube furnace under a flowing stream of
argon at a specified temperature for a specified time.
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Fig. 7. Change in the lattice parameter of TiC O, versus
heat treatment time.

Fig. 8. SEM micrograph of synthesized TiC/Co composite
powder at 1300°C for 9 hours by the carbothermal reduc-
tion using titanium-cobalt-oxygen-based composite oxide
powder.
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