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ABSTRACT

Titanium dioxide hodies sintered at 1300°C for 10 h under the oxygen flowing were reduced with hy-
drogen in 1200, 1250 and 1300°C for 4~20 h. Reduction kinetics were evaluated by measuring a weight loss
between before and after reduction, and the thickness of reduced layer, respectively. The reduction fol-
lowed the parabolic rate law, thus indicating that the rate-determining process is diffusion. From the Ar-

rhemus plots, the apparent activation energies for the reduction were obiained as 210=10 kJ/mol.

Keywords : TiQ,, Magneli phase, Hydrogen reduction, Kinetics

1. M =

ggAoE e, B2 TURL M Y o
AHELEI R Ti0,)2 Y8 2k 71 Bt -3l ¥
A otr 2 g A Bl 8 ol gl SaaE,
Zol 9 HAE B9 AHEME g S84S5 7
Aoz v § Fag A5elvh B H2de 7
3 F ) BA Vo2 RE 42 fa 249 Rl
ol f=| a1 glvh 3 oitate|ghe AhRella] FHAA -]
g, Fig, 1o+ B ulg} o] oitalel g &) Ti 9
0¢] H|7} 2904 1758 Eo|%d wE 4r] Ax=r)
ok 10008/ecmE 28] F718He & 5 lv)” v sheek
249 o aE g g Aty Ti0,.2 FASEE o
n=4-108] Fg| e AL Magneli |2} E=7A0
3714 n=491 TyO, 4] 7174 F58 77 A==

IR 8lEE @ 5 9o clitEE s B ]
2|4 Aol E a2 & Held(deviation) & 71 + A=
Hl, o3 4tar) 2le gakd| oA gloj g uhef o
FAeldE et SR E2e Ti0s FHA o7
&dte] B BojR|E t={crystallographic shear)&
7EA A 7H% s homologous series).” thAl 23]
A Fig. 2¢l E= uls} Zo| Magneli 422 §A1H
dutd] pAMeich Tio, THAzE 2Ae 22 2H=2
BT ol W FEo= Holsho] dojudr), o] itslE
o] W gk obdage ek gl ot
Tigt O8] H|7t EAETE A8 o2 sl Aol
vt 2&#8 Y ferrites B3 A B o2 AEEA A
gl A=Ec) TiOS o238 f 283 9174 o] Ho
vt A2 vlskEd2 =9l Magnehde| Hehia gle
olg] gt =3t Bejalstaql 84S o4l A7) &

-167 -



168 A - ele
: s L ’..................-...,
> %
= : Ti,0
| . Ti,0,
g
-
-8 2 o
-
g 1 F
O
o L .
0.5 1.0 1.5 2.0

x (in TiO, )
Fig. 1. The electrical conductivity and corrosion resis-
tance of various reduced titanium oxide.
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Fig. 3. The stahility diagram for the Ti-O system.
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Fig. 4. The weight change of the reduced titanium ox-
ide with time at 1200, 1250 and 1300°C.
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Fig. 6. X-ray diffraction paitern for the reduced sur-
face of titaninm oxide.
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Fig. 7. The relation hetween the square of weight loss
and reduction time at 1200, 1250 and 1300°C.
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Fig. 8. The relation between the square of the thick-

ness of reduced layers and reduction time al
1200, 1250 and 1300°C.
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Fig. 9. Arrhenius plots of parabolic rate constants for
(a} the weight loss and (h) reduced thickness.
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