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Mechanisms of Formation of MgCr,0, Spinel frorh MgO and Cr,03

Kazuhiro NAGATA, Ryouu NISHIWAKI and Toshio MARUYAMA

Synopsis :

The rate constant of parabolic law of MgCr,0, spinel formation from MgO and Cr;0; was measured dur-
ing 1573 and 1873 K. The rate constant decreased according to — 3/4 power of oxygen partial pressure
less than about 30 Pa, increased according to 3/4 power one more than the oxygen pressure and was con-
stant less than 0.1 Pa. On the other hand, the electric conductivity was constant against the oxygen
pressure. The interface of spinel texture grown from MgO and Cr,O; devided the spinel layer in the
ration of 1:3, respectively. Concludingly, the rate of spinel formation is limited by the diffusion of
chromium vacancy in the oxygen pressure more than 30 Pa and by that of interstitial chromium ion less than
30Pa. In the oxygen pressure less than 0.1 Pa, the concentration of interstitial chromium ion is constant
because of the solubility of MgO in the spinel. Finally, the dissolution rate of the spinel into molten slag
was estimated using the rate constant of spinel formation.
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Photo. 1. Cross section of MgO/MgCr;0,/Cr,04
spinel diffusion couple reacted during 1.26 X 10%s
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Fig. 1. Concentration profile of Cr in MgO/
MgCr;0,/Cr;0; spinel diffusion couple.
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Fig. 2. Increase of the thickness of MgCr,0,
spinel with time, which spinel was formed by the
reaction between MgO and Cr,05.

Thbt, BB Zeranrs.

(Ax)2=2 ki +reveevrernrenenisusesnieciiniiiea., (1)
COMBEANEEER ST L IREE R L TH RIS .
COMWEENSICREEE kKT S, Fig. 312137
[ TIT > GO EEEH e mEOMBMTRLA. &
hizxAckasns.

k=17.58X10"*exp (—38850/T) (m%-s™ ')
HHEfL = AV F—1% 323kJ/mol TH Y, Grescvich &
Stusican® DFER L IFFICR T L 1.

Fig. 4 {3 SUSEE € B O 8 % BRFE 5 D851
FLTRLZ. 1673K & 1873K WFhoFEi2b 30
Pa DLECRIGHEE EBISBRE T ED 3/4 FIZHBIL,

FRLUTF T2 0.1Pa T —3/4FICHBIL/. 0.1Pa
T
410 1900 1800 1m0 1s'oo K
” -.\G\'\‘\ﬁ'
TO
@
w
: \\w\b
O this work
® Greskovich & Stubican
-1 55 60 65
'1n0*K’

Fig. 3. Temperature dependency of the rate
constant of formation of MgCr,04 spinel from
MgO and Cr,0;.
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Fig. 4. Dependency of the rate constant of forma-
tion of MgCr,0,4 spinel from MgO and Cr,03; on
oxygen partial pressure.
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Fig. 5. Dependency of the electric resistance of

MgCr,0, spinel on the cyeles of alternative
current.
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Iig. 6. Dependency of oxygen partial pressure on
the electric resistance of MgCr,0y4 spinel.
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Fig. 7. Temperature dependency of the electric
conductivity of MgCr,04 spinel.
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