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A Study on Fundamental Properties of Rapid Cooling Slag to
Utilize as Fine Aggregate for Concrete
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Recently, development of substitution aggregate is urgently needed because aggregate shortage is continuing due to the exhaustion
of natural aggregate and strict restrictions of environment in construction industry. Therefore, In this study, new processing method
to solve the problems of processing method of existing converter slag, namely, rapid cooling slag produced by the rapid cooling and
crushing process of the high temperature melten slag into the rotary drumand then using the cooling water, compressed air and steel
ball was examined fundamental properties for utilize as fine aggregate for concrete. In addition, through this study, we propose the
utilization method of rapid cooling slag as fine aggregate for concrete.
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Fig. 1. Processing plant of rapid cooling slag
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Table 1. Physical properties of

Passing content of
0.08 mm (%)

2.5

8.3

Ratio of
absolute volume (%)

64.3

69.7

volume (kg/L)

Weight of unit

1.62
22

Fineness Modulus
(F.M.)

2.68

224

(

Absortion
%)
2

32

1.72

Density
(g/em’)

2.56
3.41

Type

RS
RCS
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Table 2. Grading range of references standard
Nominal size of sieve
Type Percentage of Passing mass (%)
10 mm 5 mm 2.5 mm 1.2 mm 0.6 mm 0.3 mm 0.15 mm
KS F 2526 5.0 mm 100 95~100 80~100 50~85 25~60 10~30 2~10
KS F 2527 5.0 mm 100 90~100 80~100 50~90 25~65 10~35 2~15
5.0 mm 100 90~100 80~100 50~90 25~65 10~35 2~15
2.5 mm 100 95~100 85~100 60~95 30~70 10~45 2~20
KS F 2544
1.2 mm - 100 95~100 80~100 35~80 15~50 2~20
5.0~0.3 mm 100 95~100 65~100 10~70 0~40 0~15 0~10
5.0 mm 100 90~100 80~100 50~90 25~65 10~35 2~15
KS F 4571 2.5 mm 100 95~100 85~100 60~95 30~70 10~45 5~20
1.2 mm - 100 95~100 80~100 35~80 15~50 10~30
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Fig. 3. Appearance of RS and RCS
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Fig. 4. Coarse aggregate of RCS
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(@ 5 mm (x50)

(b) 2.5 mm (x50)

(¢) 1.2 mm (x50)

(d) 0.6 mm (x100)

(e) 0.3 mm (x100)

(f) 0.15 mm (x300)

Fig. 5. Particle shape and surface texture



Table 3. Result of sieve analysis test

Nominal size of sieve
Type Percentage of Passing mass (%) F.M.
10 mm 5 mm 2.5 mm 1.2 mm 0.6 mm 0.3 mm 0.15 mm
RS 100.0 99.5 93.8 70.7 42.7 19.0 6.4 2.68
RCS 100.0 99.4 91.1 75.3 56.8 36.6 16.5 2.24
100 . d

Passing mass percentage (%)

0 L L L L s
0.15 0.3 0.6 12 2.5 5 10

Sieve size (mm)

Fig. 6. Grading curve of RS and RCS
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Fig. 7. Grading curve of RCS
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