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The Properties of Synthetic Calcium Ferrite for Ironmaking and Steelmaking
using Industrial By-products - (2)
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Abstract

Calcium ferrite is a major bonding material self-fluxed sintered ore, and it is used as a flux in the steelmaking process. Calcium
ferrite is more effective binder for making sintered ore and flux for steel making because of it's low melting temperature. In this
Study, calcium ferrite was made by using variety industrial by-products from steel plant. The property of calcium ferrites was
investigated on the basis of test method using in the cement manufacturing process. Crystal analysis, compression test as well
as thermal analysis were carried out to evaluate physical properties of calcium ferrite.
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Table 1. Chemical analysis of raw materials (Unit : wt%)
Type SiO, | ALO; | Fe,03 | CaO | MgO | Na,O | K,0 C SO, LOI | Moisture
Ca0 | Calcination sludge 2.08 0.79 1.87 | 4950 | 0.83 0.08 0.26 12.5 0.11 | 42.60 14.99
Soruce | T imestone 022 | 0.04 | 0.10 | 52.00 | 0.85 | 0.02 | 0.05 - 0.03 | 43.60 -
Steel making sludge | 0.58 0.28 | 85.09 | 6.10 2.63 0.10 0.17 2.26 0.10 - 22.79
ggﬁuoci Blast furnace dust 125 | 023 | 9839 | 047 | 0.01 0.07 0.2 525 | 044 | 177 -
Iron ore 5.11 1.59 | 67.78 | 8.89 0.74 0.09 0.12 - 0.10 14.3 9.92
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Table 2. Blending design of raw materials for manufacturing calcium ferrite
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(Unit : wt%)

Fe,O5 .
Ca0 Steel making sludge

Blast furnace dust Ironstone

Sintering sludge No.l [73.2 : 26.8]V

No.2 [64.2 : 35.8]7 No.3 [82.7 : 17.3]

Limestone No.4 [74.4 : 25.6]

No.5 [65.6 : 34.4]° No.6 [83.6 : 16.4]

* Fe,03, CaO contents with blending design of raw materials
1) [73.2 : 26.8] = Fe,0; : CaO
2) CF Clinker :
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No.2=[Ca0 21.56%, Fe,0; 76.35%], No.5=[Ca0 21.71%, Fe,0; 77.04%]
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Table 3. Mineral phase of calcium
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Type 1000°C 1150°C
No.1 CaO~Fe2O3, 2CaO'F6203, F6203, Fe304 CaO'Fe2O3, 2CaO'F6203, F6203, FC304
No.2 CaO-Fe,0;, Fe,0;, Fe;04 CaO-Fe,03, Fe,0;, Fe;04
No.3 Ca0-Fe,0;, 2Ca0-Fe,03, Fe 03, Fes0y Ca0-Fe, 03, 2Ca0-Fe,03, Fe,03, Fes0y
No.4 Ca0O-Fe,0;, 2Ca0-Fe,03, Fe 05, Fes0,4 CaO-Fe,05, CaO-2Fe,05, Fe 03, Fes04
No.5 CaO-Fe,0;, Fe,0;, Fe;04 CaO-Fe,03, Fe,0;, Fe;04
No.6 CaO~FezO3, 2CaO~Fe2O3, Fe2O3, FC304, Ca0O CaO'Fe2O3, 2CaO'FeZO3, F6203, FC304
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Fig. 4. Fracture load of calcium ferrite specimens.
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Table 4. Chemical composition of raw mixture (estimation data) (Unit : wt%)
Type Si0, AlLO; Fe,0; Ca0 MgO Na,0 K,O SO, LOI
No.2 1.55 0.43 63.84 18.02 0.30 0.07 0.22 0.32 16.39
No.5 0.90 0.16 64.58 18.20 0.30 0.05 0.15 0.30 16.16
Table 5. Chemical composition of calcium ferrite specimens (estimation data) (Unit : wt%)
Type SiO, ALO; Fe,0; Ca0 MgO Na,O K,0 SO;
No.2 1.85 0.51 76.35 21.56 0.36 0.09 0.26 0.38
No.5 1.07 0.20 77.04 21.71 0.36 0.06 0.18 0.36
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