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Influence of MnO on Activity of Ground Granulated Blast Furnace Slag
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Abstract:

The influence of production conditions and the chemical composition of water granulated slag on the activity of
ground granulated blast furnace slag for blast furnace cement was investigated. As a result, since the influence of
MnO content is significant, a new basicity index including MnO content was proposed. The water granulated slag was
classified based on the new basicity and mixed so as to have the target basicity. The quality of the ground granulated

slag of Chiba Reverment has stabilized, and the yield of the water granulated slag has been improved.
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Fig.1 Comparison of activity index of ground granulated blast
furnace slag in JFE Steel
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Fig.2 Sampling position of water granulated slag and

measurement position of manufacturing data in water
granulated system
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Table 1 Range of manufacturing conditions for water granulated
blast furnace slag

Condition Minimum < Maximum
Molten iron temperature 1476°C & 1534°C
Water temperature 58°C < 80°C
Slag flow rate 1.8 t/min < 4.7 t/min
Water/Slag 9.827.2
Basicity B3 1.821.94
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Fig.3 Influence of water granulation condition and physical
property on activity index
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Fig. 4 Influence of basicity and chemical component on activity
index
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Fig. 6 Apparatus for measurement of hydration heat
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Table 2 Measurement condition for hydration heat

Item Measurement conditions

Apparatus | 6 point type micro-calorimeter

Temperature 40°C
Time 30h
Mixing Solvent supply (0.5 min) = Mixing (9.5 min)

Specimen | Ground granulated slag 15 g+ Solvent 7.5 g

K>SO 1 2.72 g/l CaSO4- 1/2H:0: 2.36 g/l,
CaCl-12H,0: 1.62 g/l KOH: 4.91 g/l, NaOH:
1.15 g/l

Solvent
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Table 3 Samples of measurement for hydration heat

Basicity | TiO2 | MnO | Sulfide S | Basicity | Blaine

Sample | 2wy | @) | (%) Bm | (cmYg)

Go-1 1.80 | 0.50 | 0.26 0.694 1.475 4370

Go-2 1.79 | 0.57 | 0.38 0.747 1.336 | 4370

Go-3 1.83 0.49 | 0.27 0.715 1.496 4360

Go-4 1.81 0.55 1 0.36 0.673 1.379 4 460

Go-5 1.81 0.60 | 0.44 0.720 1.292 4 440

Go-6 1.77 | 0.51 | 0.29 0.654 1.414 4340

Heat generation rate (J/g/h)
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Fig. 7 Heat generation rate of ground granulated blast furnace
slag
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Fig. 9 Relationship between heat generation rate and MnO
content, new basicity Bm
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Fig. 10 Comparison between Bm and B3
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Fig. 11 Manufacturing control for ground granulated blast
furnace slag
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Fig. 12 Comparison of yield ratio between Bm and B3
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