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Study on Phase Diagram of -Fe-Cr-O System

Synopsis:

Nobuya IwaMOTO, Masashi TAKANO,

Hiroshi KANAYAMA | and Akira ADACHI

To study the defect structure in tetragonal chromite, its density, thermogravimetic, property, electric

resistance and thermo e.m.f. were measured.

Furthermore the influence of nitrogen or carbon on the formation of tetragonal chromite was studied.

The results obtained are as follows:

1) The effect of nitrogen or carbon -on the formation of the tetragonal chromite was not determined.

2) Results from thermogravimetric studies have shown good agreement with those from X-ray studies.

3) Isothermal phase diagram of Fe-Cr-O system at 1 600°C was established. The relationshp bet-
ween the chromium content of Fe-Cr melt and the oxide phase equilibrated was determined.

below 194,Cr—-cubic chromite
1~79%Cr—c/a=1~0"95
above 72,Cr—Cr;0O,

4) From single phase region of chromite, the chemical composition of chromite having axial ratio

¢/a=0"95 was determined as (Feg.05+ Cro.74) 3-04O04.

5) Defect structures in cubic and tetragonal chromites were confirmed.
(Received Dec. 5, 1969)
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Table 1. Composition of starting materials.
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Fig. 1. Weight change of Cr,O3-carbon mixture.
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Table 2. X-ray results of reduction products.
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Fig. 2. Determination of the equilibrating time.
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Fig. 3. Reduction curve of the specimen Ses 1000.
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Fig. 4. Reduction curve of the specimen Ses 1100.
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Fig. 5. Reduction curve of the specimen Ses 1200.
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Fig. 6. Reduction curve of the specimen Ses 1500.

"4
12 ,\
O—0
$ N
Sl i
£
N,
10
08 '
2 4 6 8 101214161820
H, '
COo;’

Fig. 7. Reduction curve of the specimen Ses 900.
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Fig. 8. An enlarged portion of Fe-Cr-O diagram
at 1600°C.
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Fig. 9. The 1 600°C isothermal section.
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Table 3. Oxidation weight gain of chromite
(1 070°C, 10°C/ min).

Initial weight

Sample (mg) Weight gain Weale.
FeCr,O, 114-9 5-8 4-08
Fe+Cr,Oq 128-7 14-0 14-0
c/a=0"97* 52-4 3-9

¢/a=0"95% 108°0 83

¥ Denote tetragonality of chromite
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Fig. 10. Log ¢ and dE/dT—log Po,.
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4) Fe-Cr filfk-2 o <4 +-Cr03 & Ffii+ % =48
EMAMOFESHERE X urs.

5) MLEEHLCIIER Y v =4 b ORIBREED T
FEE 7.
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