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Strength Development and Reaction Products of
Compacted Powdered Basic Oxygen Furnace

Slag-Granulated Blastfurnace Slag Mixtures
by
Kazuyuki Torir* and Mitsunori KAWAMURA*

Recently, basic oxygen furnace slag produced by a new steel-making process is supplied as pow-
dered particles containing a high content of free lime. When this slag is used as a material for the base
course of road, its unfavorable self-deterious property may become an important problem. It is consi-
dered that the addition of granulated blastfurnace slag, which is a porous and stable material, to the
powdered basic oxygen furnace slag can improve both the strength and durability of compacted mix-
tures.

This paper deals with the effective utilization of powdered basic oxygen furnace slag and granu-
lated blastfurnace slag in road construction. The suitability of compacted mixtures of two slags was in-
vestigated utilizing such characteristics as resistance to immersion in water, compressive strength and
CBR value. Reaction products and microstructural features of the compacted slag mixtures were also
elucidated by DSC-TG analysis, X-ray diffraction analysis and SEM observations. From the results, it
was made clear that the addition of granulated blastfurnace slag to powdered basic oxygen furnace
slag increased the strength and reduced the expansion in immersion in water, and that the compacted
slag mixtures fully satisfied the requirements of strength and durability for the base course of road.
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Table I

of powdered basic oxygen furnace slag and

Chemical and mineralogical compositions

granulated blastfurnace slag used.

Powdered basic oxygen | Granulated blastfurnace
furnace slag (P. 0. S.) slag (B.S.)

Si0. (%) 14.2 38.9
Al,0, (%) 5.6 15.3
Fe.0; (%) 22.0 1.5
Ca0 (%) 44.0 47.1
MgO (%) 4.7 6.2
MnO (%) 3.6 0.3
TiO. (%) 1.1 —
P.0s (%) 2.9 —

Mineral £-C.S, C,S-C:P, C.F, Silicate glass,

phase Waiistite, Free-Ca0 Melilite

Table 1. Physical properties of powdered basic oxygen
furnace slag and granulated blastfurnace slag used.

Powdered basic Granulated
oxygen furnace | blastfurnace
slag (P. O.S) slag (B.S.)
Specific gravity 3.12 2.36
Absorption capacity (%) 4.3 3.4
Finess modulus 3.41 2.95
Finess (<88 um, %) 5.2 2.1
Maximum dry density (g/cm?) 2.41 1.18
Optimum moisture content (%) 9.5 14.0
Maximum particle size (mm) 5.0 5.0
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Fig. 1.
pacted powdered basic oxygen furnace slag (P.
O. S)-granulated blastfurace slag (B. S) mix-
tures.
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Fig. 5. DSC-TG curves for granulated blastfurnace
slag paste added with 2% Ca{OH),.
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Fig. 6. SEM micrographs for fracture of granulated blastfurnace
slag paste added with 10% P. O. S (age : 28 days).
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Fig. 7. DTA curves for compacted powdered
basic oxygen furnace slag (P. O. S)-granulated
blastfurnace slag (B. S) mixtures (P.0.S: B. S
=80 20).
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Fig. 8. SEM micrographs for fracture surface of compacted
granulated blastfurnace slag added with 2% Ca(OH), ((2)
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Fig. 9. SEM micrographs for fracture surface of compacted
granulated blastfurnace slag added with 10%CaS0, *
2H,0 (age: 14 days).
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Fig. 14. SEM micrograph and energy dispersive X-ray spectrum for the spot labeled “B”".
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