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Development of Manufacturing Process of Blast Furnace Slag Coarse
Aggregate with Low Absorption
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Abstract:

Due to the high porosity of blast furnace slag coarse aggregate (BFG), it is difficult to control the water content of
the concrete where the BFG is used. JFE steel has been developing a pan type continuous slag solidification
(PACSSTM) process to reduce water absorption ratio of BFG under 1%. In this process, molten slag is poured into
mold, and the slag is solidified at the thickness of 20 mm to 30 mm before the gas in the slag is generated and

produced. The process results in the reduction of the porosity of slag. A pilot plant was constructed, and production of

BFG under 1% became possible using this plant.
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Thickness of slag

m 25 mm

Mold

Slag ladle  Flow rate : 1.7 t/min

Slag solidification on the mold
(120 sec)

3 min/Lap, 5~6 Laps
Production : 30 t
Time : 15~18 min
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Fig.1 Schematic drawing of PACSS™ pilot plant
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Table 1 Specifications of PACSS™ pilot plant

. . W (0.66 mX1.0m)XL2.7m
Dimensions of mold Depth 0.1 m
Number of mold 50
Mold material SC450
Mold weight 1280 kg
x®2 /AR
Table 2 Specification of Nozzle
Water flow rate
L/min/m’ Angle of spray
Nozzle A 343 60°, 90°
Nozzle B 62 65°
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Nozzle A or B

Thermo cupple

Steel grade : SC450
Size 1 150 X 150 X 56
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Fig.2 Measurement of water-cooling capacity
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Fig. 3 Relationship between surface temperature of Steel plate
and heat transfer coefficient
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Fig.4 Schematic drawing of water-cooling system
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Fig.5 3D-CAD of water cooling system
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Photo 1 PACSS™ pilot plant
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Photo 2 PACSS™ pilot plant experiment

BEHE3 RREERZ Y
Photo 3  Plate-like solidified slags
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Photo 5 BFG with low water absorption

&3 MEBMEMEETE
Table 3 Quantity of BFG and fine aggregate

Course aggregate Fine aggregate
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0 1 S '1'0 E— iOO Table 4 Chemical composition of BFG
Particle diameter (mm) CaOo SiO» TS SO; FeO
6 (ERKEZIERS T HREMORIEST Composition (%) 41.6 | 34.5 0.74 0.11 0.04
Fig. 6 Particle distribution of BFG JIS standard =45.0 — =20 | =05 | =30
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Table 5 Comparison of quality of BFG and limestone aggregate
BFG JIS standard | Limestone | JIS standard
Density in saturated surface dry condition (g/cm3) 2.83 — 2.69 —
Density in absolutely dry condition (g/cm3) 2.82 =24 2.68 =2.5
Water absorption (%) 0.73 =4.0 0.30 =
Bulk density (kg/L) 1.72 =1.35 1.66 —
Amount of material passing test sieve 75 um (%) 0.20 <5.0 2.30 <5.0
Amount of abrasion loss (%0) 11.8 =35 18.3 =35
Solid volume percentage for shape determination (%) 61.2 — 61.6 —
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Table 6 Elution of BEG

Cd Pb cr't Hg As Se F B
Elution (mg/L) <0.005 <0.001 <0.01 <0.0005 <0.002 <0.002 0.09 0.03
JIS standard (mg/L) =0.01 =0.01 =0.05 =0.0005 =0.01 =0.01 =0.8 =1
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Table 7 Content of BFG
cd Pb o’ Hg As Se F B
Content (mg/kg) <10 <10 <10 <1 <10 <10 500 67
JIS standard (mg/kg) =150 =150 =250 <15 =150 =150 <4000 <4000
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Fig. 7 Mold temperature in the pilot plant
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