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Fe0-Ca0-SiO, Falf& D FeO-CaO HHEILEREL
Interdiffusivity of FeO-CaO in FeO-Ca0-SiO, Melts
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The interdiffusivity of FeO-CaO in the liquid FeO-CaO-SiO, slag contained in an iron crucible has been
measured in the temperature range 1573 to 1673 K using the electrochemical method. The experimental technique
was the chronopotentiometry at constant currents using the following cell.

solid Fe | liquid FeO-CaO-Si0, | solid Fe

The interdiffusivity depends on the basicity parameter B of the slag, and the interdiffusfvity is calculated

experimentally as follows.

D/m%*™ =1.03x107 exp(—8.10B+w)
The interdiffusivity is inversely proportional to the viscosity. These results show that the interdiffusivity is
governed by the silicate structure and the amount of silicate.
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Fig.1  Cell assembly and electric circuit for measurement of interdiffusivity.
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Table 1 Composition, transference number, € and density of slags.

| mole fraction tca € p/ kg m3
slag
Xreo Xeo X5*°2 1673 K 1623 K 1573K 1673K 1623 K 1573K
A 0260 0288 0452 0.456 2,77 2.75 2.73 2980 3030 3090
B 0.281 0.376 0.344 0.503 3.33 3.34 3.35 3160 3220 3290
C 0280 0.320 0.400 0.464 2.89 2.88 2.87 3080 3130 3190
D 0283 0376 0340 0.502 3.32 3.33 3.34 3170 3230 3290
E 0.320 0.363 0317 0.462 3.03 3.04 3.05 3260 3310 3360
F 0.282 0375 0343 0.502 3.32 3.33 3.33 3160 3230 3290
G 0255 0.284 0461 0458 2.79 2.77 2.75 2960 3010 3070
H 0250 0278 0472 0457 2.78 2.76 2.74 2930 2990 3050
I 0234 0.347 0419 0.529 3.49 3.49 3.48 2980 3050 3120
J 0.267 0391 0341 0.526 3.56 3.57 3.58 3140 3210 3280
K 0.253 0.386 0.361 0.536 3.63 3.63 3.64 3090 3160 3240
L 0.288 0.311 0401 0.450 2.76 2.75 2.74 3090 3140 3200
M 0.251 0265 0.484 0.444 2.67 2.65 2.62 2920 2970 3030
N 0212 0405 0.383 0.591 4.24 4.24 425 3000 3080 3170
(0} 0227 0336 0437 0.528 3.48 3.47 3.46 2950 3020 3090
P 0208 0.283 0.509 0.507 3.33 3.30 3.28 2820 2890 2950
Q 0.241 0.385 0.374 0.548 3.73 3.73 3.74 3060 3130 3210
R 0.253 0.328 0.419 0.496 3.15 3.15 3.14 3010 3080 3140
S 0284 0277 0439 0425 2.51 2.49 2.47 3030 3080 3130
0.20 , .
+368.4 Am?2 OxI f
0.10 pt?.
> <
E af"d'
=
®
£ 0.00 slag G
.§' 1673 K
3
© -0.10
-368.4 Am? Red I
b H J
-0.20 i e
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Square root of time, £'2/s'2
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Fig. 2

Diffusion overpotential as function of square root of time.
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Fig.3  Interdiffusivity as function of reciprocal temperature.
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DED b L —Y —HLERKIL CaFeSiO, Btk D, ES5OD NI T YLD b L—Y—HEHAEIE FeO
55.9, 8i0, 35.5, Ca0 8.6 mol% MR Z /HDHbDTH 5.
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Fig. 4 ~ Relation between SiO, content in slag and interdiffusivity.

10°%
IIZ‘ 1673 K I
(o}
T W <
£ o /)
< OO
Q O o
Z 4ot 3/6 e.[r=08 ]
2 e
é ................... .(.; Qe  oressasrse e«
: @
T i
= o)
' Q ®  Kishimoto etal®
—O— present work
0‘11
0.25 0.30 0.35 0.40 0.45

CaO content in slag, Xcq0

Fig. 5 Relation between CaO content in slag and interdiffusivity.
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Fig. 6  Relation between basicity and interdiffusivity.
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Fig. 7  Relation between basicity parameter and interdiffusivity.
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Fig. 8 Relation between electrical conductivity and interdiffusivity.
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