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Abstract

The cement industry, one of the major greenhouse gas-emitting sectors in South Korea, produces approximately 39 million
tons of greenhouse gases annually, with over half of this emission stemming from the calcination of limestone (CaCO3). This
study investigates the behavior of key components in slag generated by Company “P”, utilizing ball mill grinding technology
and air classification technology to explore the effects of process condition changes. In particular, the study aims to understand
the separation behavior of CaO and Fe within the slag through the application of air classification technology. The results
indicate that as the rotor speed of the air classifier increases, the CaO content increases by up to 9.97%, while the Fe content
decreases by up to 24.27%. Considering the recovery rate, it was determined that operating the rotor at a speed below 5,000 rpm
is efficient. This study demonstrates the utility of air classification technology for utilizing slag, a byproduct of steelmaking, as
an alternative raw material for cement calcination, confirming the potential to control the contents of CaO, Fe, and Cr in the
slag.
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Table 1. The result of XRF analysis of sample slag (wt%)

CaO F6203 SlOz

A1203 MnO MgO

39.5 315 13.5

3.5 35 2.5
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Fig. 3. Particle size and volume distribution according to milling stages, and particle yield rate according to rotor speed.

Table 2. The volume distribution according to milling stages and particle sizes (%)

Milling stages

Particle size (um) o o po
x<1 2.46 8.72 9.86
1<x<10 12.18 32.16 33.49
10<%<20 8.09 19.32 20.62
20 <y<40 10.69 20.04 21.69
40<y<75 10.32 14.28 11.23
%>175 56.26 5.48 3.11
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Fig. 4. The analysis results of CaO, Fe, and Cr content in Particles according to rotor speed.
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Table 3. ICP analysis results for air classified samples
Slag . Content Recovery
Rot(er sp)eed Sample recovery I(‘;S)S Y(:;l)d (%) (%)
m 0 (o
P (%) CaO Fe Cr CaO Fe Cr
1* milling
As is (-75 pm) - - - - 34.1 21.6 0.12 100 100 100
Fine 73.2 78.0 33.6 20.6 0.11 79.8 74.2 75.0
2,300 6.2
Coarse 20.6 22.0 30.1 254 0.13 20.2 25.8 25.0
Fine 66.3 66.5 34.1 19.8 0.11 68.0 61.1 64.5
3,000 0.3
Coarse 33.4 335 31.8 25.0 0.12 32.0 38.9 35.5
Fine 31.5 334 35.3 18.0 0.11 355 27.7 31.5
5,000 1.7
Coarse 66.8 66.6 32.1 23.6 0.12 64.5 72.3 68.5
Fine 9.9 11.3 36.3 15.6 0.09 12.3 8.0 8.7
8,000 11.6
Coarse 78.4 88.7 33.1 23.0 0.12 87.7 92.0 91.3
2" milling
As is (-75 pum) - - - - 355 222 0.11 100 100 100
Fine 73.2 78.7 36.0 21.8 0.11 79.8 75.4 712
2,300 7.0
Coarse 19.8 21.3 33.6 26.3 0.12 20.2 24.6 22.8
Fine 56.4 60.4 36.7 21.3 0.11 62.7 56.8 60.4
3,000 6.7
Coarse 36.9 39.6 333 24.7 0.11 37.3 432 39.6
Fine 33.1 35.6 37.9 20.0 0.11 37.4 30.9 35.6
5,000 6.9
Coarse 60.0 64.4 35.0 24.7 0.11 62.6 69.1 64.4
Fine 14.7 16.5 38.7 18.3 0.10 17.8 13.1 14.1
8,000 10.9
Coarse 74.4 83.5 352 239 0.12 82.2 86.9 85.9
3" milling
As is (-75 pm) - - - - 333 21.7 0.14 100 100 100
Fine 86.5 95.1 335 222 0.14 95.6 93.9 94.1
2,300 9.1
Coarse 44 49 29.8 27.9 0.17 44 6.1 5.9
Fine 71.8 78.4 34.1 21.5 0.14 80.0 76.0 76.1
3,000 8.4
Coarse 19.8 21.6 30.9 24.7 0.16 20.0 24.0 23.9
Fine 423 46.4 34.8 20.1 0.13 48.3 39.5 44.6
5,000 8.8
Coarse 48.9 53.6 322 26.7 0.14 51.7 60.5 55.4
Fine 19.7 22.6 35.0 18.7 0.13 23.9 18.8 21.3
8,000 12.8
Coarse 67.5 77.4 32.6 23.6 0.14 76.1 81.2 78.7
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