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Crystallization of Free Lime and Magnesia from Molten LD-converter Slag

AN

Aribumi N1IDA, Kazuo OKOHIRA, Arata TANAKA, and Tsuyoshi Kar

Synopsis:

Experiments have been made to study the crystallization process of free lime and magnesia from the
molten LD-converter slag saturated with magnesia.

Many types of free lime exist depending on the cooling conditions and the slag basicity. In rapidly
cooled slags with a basicity higher than 4, two types of free lime exist, i.e. primary lime solid solution
(Lpri) and lime solid solution (Lpe;) as residuum which results from a peritectoid reaction between
Lpri and the liquid slag. On the other hand, in slowly cooled slag, three types of free lime exist.

1) CaO rich phase (Lywys) which contains a lot of minute precipitates of white spots of wustite,

2) Lime (L.,) as a mixture of 2Ca0-SiO, and lime solid solution which are formed by the de-
composition of 3Ca0-SiO,.

3) Lime (Lyes) which exists in the form of a string along boundaries of 2Ca0-Fe,O4 crystals.

Free magnesia forms a solid solution with FeO or/and MnO in slag and changes into magnesio
wustite (MW).

The mechanism of the formation of such various phases is discussed.
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Table 1. Chemical composition of test slags.
(%)
Slag | Ca0|Si0,|MnO|MgO|FeO|Fe,0,| ALO, [P, 05 |TiO, | £ -Ca0* |Ca0/S O,
rother| 334[155! 52| 55(218| 76| 23 |14 14| 08 2.2
A |452/100| 42(112(159| 85| 0.6 | 1.2 |14 | 58 4.5
B |404/115| 56| 85(158{140 ] 0.7 | 1.1 |12 2.4 3.5
C |463| 09| 57| 42|169|242 | — — - | >10 51.4
D (402 49,02 36| 9.8;391; ~— - - 9.5 8.2
E, 1382|800 27118] 7.8} 67| 1.0 |09 |12 0.2 1.2
E, [427|277|24|121| 68| 62| 0.8 |08 1.1 0.3 1.5
E;, |486{195| 28 |111] 6.7| 66 | 0.5 | 1.0 | 1.1 0.5 2.5
F 445/138| 8.4(101{158] 84 | 1.0 | 0.8 | 0.9 0.8 3.2
G |842/270| 2.3243| 61| 55| 1.3 | 0.8 |03 0.2 1.8
% determined by Tribrom phenol method.
vav)r—t (UF GS) #IER o A7 7 fNTH I L E L
5. 25 7CiEEA 5 7 X o BEELIK, CS odhitiL 1900 holding -
7258 ) O SRS CaO-FeO-MgO F 0 %7 7fIRTH ook ey e ]
5. A5 7D Ry aAvy YY)y — (LT GS)

R D A 5 PR TCH D, ’é 1700 addition of Ca(.) . 4
A5 FRE ~GiLiEl~ 7 % o Y OEINEBH O = 16001 c%ﬁif
Wz, AT 7 Bzl MgO o il o FAIC X %mm- |

i gRn MgO o L %8, 5 7 Firfafl MgO o)y 2
% Fic & %0 MgO o g %®), £ LT3 7Gx & 1T A
BEAFICEE A Lok 2k MgO o XU BB OB E % 13001 T
Ay & Lo 1200+ i
2.2 BRELOYYTYVY T

BT P REREE LKA T 7 500g % Sl 0 20 40 60 80 100 120 140
v rxvv sl (MGI2) A L, 20 kg @R Time (min)

Fig. 1. Cooling pattern of remolten slags.
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Photo. 1. Microstructure of free lime and magnesia phase observed in LID-converter slags.
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Table 2. Analytical results of free lime and

magnesia phases in LD-converter slags and
synthesized slags determined by EPMA.

Analysed Ax oxide (%)
Phase R
position|F ¢ O|MnO|C 2 O|Si0:|MgO|Total
. [Ph _
Lpri {11"%9) | 86| 68780 60 | 994
wus|] 1 —@ | 94} 51,808 | — 51 i 987
Legs| 1 —@ | 48] 07657 237 | 944
Lres | 1 —(5) |220] 27176.0 | — 1.2 11020
Lper 1 (M| 15| 69|79 | — -il, 994
CsS 1 —M| 21| 1.1]660 |27.9| 08| 979
Myiml 1 — @ [20€|183] 13| — |66.0 101.2
Mrim| 2 - | 88 29| 20 - |858 | 995
MW 2 -2 |323/105| 23| — |506| 95.7
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Fig. 2. Schematic diagrams of formation of various crystallized phases.
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Fig. 3. Schematic diagram of crystallization phases as a function of slag basicity.
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Fig. 4. Crystallization paths of LD converter slag in the ternary system CaO-SiO,-Fe,O,

and CaO-FeO-MgO.,
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Fig. 5. Crystallization paths of Ly,s phase in
the binary system CaO-FeO.
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