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DISTRIB.U.TION EQUILIBRIUM OF CHROMIUM
BETWEEN. MOLTEN PIG IRON AND SLAG .

Toshio N winoms, Yukio Matsushita ond Kuro Kanamori'

Synopsis: . - )

. (1) A study was carried out on the .reduction equilibrium of chromium between molten
pig iron (Fe-Ciq:--Cr [1%]) and molten slag of blast furnace type (Ca0-8i0:-Al,05-Cr0), at the
temperature range of 1350~1500°C and the s]ag basicity CaQ/Si0; ranging from 0°6 to 14,
under one atomospheric pressure of carbon monoxide. . ‘

(2) From the fact that the rate of reduction of chromium from slags to pig iron was
relatively rapid, the partial equilibrium concerning chromium seemed to have been obtalned
between two phases.

(3) The chromium oxides in slags was presumably mainly present in the form of CrO,
judging from their coloured blue-black. The apparent partition ratio of chromium % (Cr0Y [ %Cr
‘between pig iron and slags was appreciably decreased as increasing the basicity upto Ca0/Si0,

. -=1, in other words the act1v1ty coeﬂ‘icxents of (C’rO) should be much affected by the slag
‘compositions.

(4) The relation between log %(Cr0)[{%Cr and 1/T (T: °K) was linear and parallel for
each slags, the basicity of which ranged from 0°6 to 1°0.

(5) The Cr-O equilibrium relation in pig iron was introduced utilizing the above results
and some other thermodynamical data, and we emphasized that the favorable conditions to
eliminate chromium should be reduced to two main factors of 1) more acidic slags and 2)

lower temperatules
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Table 1. Ché'xﬁical'compositio.ﬁs of synthetic
Slags (wt. 9%). :
T ; -
Slag ‘. AT O CaO
designation CaO | 8i0: [ALO4|'3Cr | FeO | ;&0
' V06 - 31 51 15 2°04 —_ 06
Vo8 36'_45 46° 10 1517 169 | 0°29 0'79
Vio 41°20] 41°39| 1562 2°04 - 0°36 | 0"99
Vi2 4564 38*24] 15°42! 1°81 | 0°29 | 119
Via 48°79| 34°32 15'48' 1+77 1 0°32 1 142
1z .. b

' U Waste gas

. l 1. Tammann furnace
& 2. Alundum tube
& 3. Graphite crucible
E . 4. Alundum stand
) 5. Upper cap
9
R\ 6. Flange
2 7. Water Jacket
8. Under cap
9.

Thermo couple
10. Flow meter

L i 11. Manometer
(0 gas . 12. Mirror
/ 9 13. Optical pyrometer
Fig. 2. Experimental Apparatus.
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Table 2. Experimental results.
o . Analyses (wt %) i onlsél;lbutxon ratio
Temperature : Heat number S — R s . —
j : } Si (O’I‘O) L Fe0) | (Cr0) [Cr
V0635—1 - 063 0+40 164 | o 2+60
v —2 ' 0°83 0°13 1°61 | i 1494
; v —3 . 097 2:15 | ; 222
. mean - 0-8l t 180 ! ! 2022
: V 0835—1 © . 1:08 | 034 0°89 | 032 0°82
‘ v —2 1+06 [ 0°20 0°94 : 0°89
o v —3 1°06 094 ‘ 0°89
1350°C mean 1-07 ! 092 087
: V 1035—1 125 0°20 0-81 065
' v —2 1432 0°20 063 0°48
. ' mean 1428 ! 0-72 0°56
{ V 1235—1 1*13 ¢ 0°05 0°63 ! 0°56
v =2 . 0'87 | 0°30 0°56 032 064
‘ mean 1'00 | 0°60 060
1 ]
V 0642—1 1°00 030 1*33 ¢ 0%45 . | 1°33
v 2 i 1°08 034 1*46 | 0736 1°35
P ‘mean T104 1+40 ; ‘ 1°34
.V 0842—1 1°08 0°30 0°69 0°24 064
| v —2 L1104 0°23 061 I 0°59
y l -mean 1+06 0°65 | ‘ 0°62
_ V- 10421 1°19 0°25 0°33 ! 0°28
‘ v —2 125 014 042 | ' 0°34 :
o ; v —3 1°30 | 0°24 | 018
1425°C j ‘mean - 125 | 033 | 026
g V 12421 1°22 037 0'18 | 038 | 0°15
i v —2 | 134 0°41 027 | 043 0°20
v —3 1°18 0°18 |- 0°30 . 0°15
: © mean 126 021 I : 0°17
, V 1442—1 1°21 | 0%43 0'46 | 0739 ° 0°38
i v —2 1°04 | 0°48 0'50 | 046
: mean 1°12 ! 0747 ! 042 .
1 0 0 v
V 0650—1 1700 0°32 063 | 0-47 063
v —2 . 1°03 0°33 0°65 . ; 0°63
v —3 087 0'63 | 0°72
mean . 097 064 L 1 066
. V 0850—1. . 115 0°34 0°39° | j 034
: 2 . 1430 0°20 035 : 0°27
: 7 =3 . 1°33 0-41 | 0°31
! mean : 126 - 0-38 030 :
o ; V 1050—1 © 094 0°31 017 0°18
1500°C v —3 i 114 0°25 0°19 | 0°17 -
. mean ' 1'04 0°18 ! 0-18
Vo1250—1 | 123 018 0°13 020 | 0°11
v 2 ¢ 1°30 024 013 | 025 - 0°10
mean ;126 0°13 | : 0*10
: V' 1450—1 ¢ 138 0°32 0°19 i 022 ! 0°14
; v —2 . 104 0°35 014 | 020 013
: I 1°23 0°15 | 0°20 ! 012 .
0% 16- |~ - 013
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tion in several slags.
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Fig. 5. Influence of added elements on the
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