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Effect of Slag Properties on Reduction Rate of Chromium Oxide in Cr,0; Containing Slag by Carbon in Steel

Ken-ichiro M1yaMoTo, Katsuhiko KaTo and Toshitaka YUKI

Synopsis : The experiments were performed using a small-scale furnace in order to improve the reduction rate of chromium oxide in Cr,O, containing
slag by carbon in steel. As a result of the investigation of the experiments by SOLGASMIX, the following points were clarified:
1) The reduction rate of chromium oxide in slag was improved by lowering the basicity of the slag or by adding Al,O, or CaF,. This im-

provement was caused by the increase of liquid phase fraction of the slag.

2) The liquid fraction of the slag was related to the increase of the mass transfer coefficient and/or the effective reaction area of reaction.

3) The dissolution of MgO was accelerated greatly by lowering the basicity or by adding CaF,. This phenomenon was caused by the in-

crease of MgO solubility in the slag.

4) The optimum composition of slag is (A1,0,)=15% and Ca0O/Si0,=2.5 from the viewpoint of the compatibility of the improvement of

reduction rate of chromium oxide aﬁ’d the prevention of the dissolution of the refractories.

Key words: steelmaking; stainless steel; chromium; reduction rate; slag-metal.
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Fig. 1. Experimental apparatus.

Table 1. Initial slag composition (mass%) and amount of

added slag (kg).
%o | cao | sio, [ Cr0s| Feo | Mgo | ALO; | CaF, Csaigz/ A”‘:;‘;‘ of
1 |39.3l157]|350| 50|50 - | - [25] 30
2 |33.0|22.0(35.0|5050] - | - 15| 30
3 |28.6|11.4|35.0| 5050 |150] - | 25] 30
4 |33 7|129]35.0[50|50| - |10.0}25] 3.0
5 |40.1|15.2]34.0] 49|49 29| — |25 300
6 |37.4|1a.9]33.2]4a7]a7]|51] - |25] 316
7 |s5.4|142)31.5] 45 45]|909| - |25 333
8 |33.5]134]|20.7| 42| 42|150] - |25] 353
o |3n4l126]280] 40 40200 - [25] 375

Table 2. Average slag composition of conventional opera-
tion at end point in YAWATA Works.

Ca0,/SiO,
2.5

CaO
44. 2

SiO, FeO | MgO
17.7| 25 5 5 3

Cr,0;4 Al,O,

Table 3. Initial metal composition (mass%) and test tem-
perature (°C).

[C]
0.5~ 4.5

[si]
£0.02

[Mn]

=01

[P]
= 0.01

(s]
< 0.01

[Cr]
0.1 ~ 15
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160010

O I\IRBUSFT EZREIFOWIER 23513 5 2 7 Z#BK (Table
2) A HEUEIC, (KIEEE{LH KU ALO,, CaF, DEHEM%ZIT -
7z A, ALO, DIRMIZ DOV T, 3mass%~20mass%
OFETER Y, TOMELIHAEL: (Z0HE, ¥
DA T Cr,o, BHRIBA—L Lz), ERIIEFES
LE-REARMLU 7%, BRER—7 ZBHLED ArH
% 15NU/min DHE THHG LIA 7 & EBRKBE L, 3
SERETA 2L, AT 7 DERB AL 7=,

RER B AGRIT DO WS HAERR % Table 3 1278, A T ZHBRE
Hiz L A EEBROBRAICEWTL, BITEREICKIT TR
FHEEL IV [Crl BEORELRNA L (HETZ I L %
HEgE LT [Cr] B2 % 0.5mass% U T & L, ZLREBRE
2 oW T EHESRH & U Tid [C]=2.5 mass%~3.5 mass% 9D

HERPREIZE S CrL,0,8H A T 700 v LRITTEEIZRITT 2 7 S EROE

25

0.7
0.6 | AR
o 0.5 o ,,ﬁ
2 0.4
«
E 0.3
S 0.2
— : —-{—- Nal(Base)
-==0-- - M2(Ca0/Si0;=1.5)
0.1 —O— N3(ALO, =15%)
— =\~ No4(CaF: =10%)
~
R
@
d
E
=
£,
<
25
Time (min)
Fig. 2. Change of [Cr] and A[Cr] in metal. (No. 1~No. 4)
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Fig. 3. Change of (Cr,0;) in slag. (No. 1~No. 4)
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Fig. 4. Relationship between (Al,0,) in slag and reduction
rate of chromium oxide.
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Fig. 5. Effect of carbon content in steel on reduction rate
of chromium oxide.
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Fig. 6. Effect of chromium content in steel on reduction

rate of chromium oxide.
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Fig. 7. Change of (MgO) in slag. (No. 1~No. 4)
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Fig. 8. Relationship between (Al,0,) in slag and amount
of dissolved MgO.
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Fig. 10. Relationship between (Al,0;) in slag and liquid
phase fraction.
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WA, 25 BEOBREREMRAHR L2 LT, (ALO)=
15mass% B L5 AT LW EELLND,

X 512, Fig15 132 5 7 Ofafl MgO RE & MgO Bl E
LDOBBRERL=MTH 5, AR (MgO) IRE & MgO & H
BLroMBIREIFTHD, MgO ORIAED ERE L BIC
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Fig. 14. Relationship between (ALO;) and saturated
(MgO).
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Fig. 15. Relationship between saturated (MgO) and

amount of dissolved MgO.

MgO /A HEIITIFTERICHENL T3 2 L2823,
L7ed - T, it kWiEEE oS » 5 31 g Al
(MgO) BEDIRNHED 2 7 7 4 BIRT B Z L BEHETH
BLWA B,
BHPIRRIZK B Cr OFETTKISIZESIEH R H» 6 1%
BRTHIEERETHHZLIIHEATHB Y, LirLlk
Mo, 27 7O/EL (ML) 2 MgO DFEHZEEIZO
WTIERRA 7SRO ERD AL 6§, REREPEELME
DHEELRIRITDIEDEEL LN, ERECHEBE
BRI EDBRBIZRITTHEIZ DN TOFNM L MHIS
BOMERETHLEE210N5,

5. &8

Cr,0, BHZ 7V OEMPKRIZL S Cr BILEE DR

30

LEHEHMELT, 27 570O@R LIZEB L, 100kg HED
BRBIFIC X DREFERET 72, 512, EBRHERICO
WCEIEB 1% 7 02 5 4 0 SOLGASMIX # F7-#Ef
BT8R, UTOMMBEL Mk -7,

(1) BfTFOEEZF vV 28R X 7 7 8RIcx L,
EIEHEL R ALO, IR, CaF, ik EDHB AT Z
ik, BE#PRFBIZLS CrBICER R T3,

(2) ZOBITEER EIZ, 235 ORMKLIEE (FH
Fia k) 12327 7MW EBSFREOMA, 130
277/ EHAMOENRISHREEOBEK, H50NEZ2D
HEMRIZEBZEDEELZONS,

(3) ALO, BIMDIFAE, (AL0;)=15mass% % Tl Cr &
TLHEEOM EIRVBBDH EN B 5, ThL LOBEE®R T
HEEED SN, ZhiE, 15mass% BLED (ALO;) #
BETIIA 7 7 BEHEOR ESED AW L, 8§
(ALO;) ME L L BIZE AT I ac, () MEFFBHZ L
ICERLThWSEiEEIRS,

(4) BEPRFIZES Cr OB TTRIBIZMEHEZ 5 7'
(Cr) OMBREHEREEZ OGN, X5V HHEL KBRS
T ac, o (s) EDRIZK D TEIE N D,

(5) RIBEELC CaF, HMIC & 280E 1E MgO DEH
#FELLEHET S, ZhiZ 25 7 FoEA (Mgo) BED
ERICERL T3 LH#fEExN S,

(6) FEREZBOTCruZZHHI L 58E»5, Cr
FEITEEOM F &t KA IEOMmHE 4 Z/E L 72354, 2.5
FEEOSIEREHR AR L 72 LT, (ALO,)=15mass% &
B3 EnEE L,
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