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Fundamental Study on Utilization of Powdered Basic Oxygen

Furnace Slag as a Subbase Material
by
Kazuyuki Torir*, Mitsunori KAWAMURA**, Shigemasa Hasapa*
and Shinich IGARASHI***

Recently, the basic oxygen furnace slag produced in a new steel-making process aiming at energy
and resource saving is being supplied as fine particles under 5 mm size because it breaks down
itself due to its high content of £-Ca0. In future, this type of basic oxygen furnace slag is antici-
pated to replace the conventional basic oxygen furnace slag.

The objective of this study was to investigate the applicability of this powdered basic oxygen
furnace slag as a subbase material. Firstly, the changes in physical and chemical properties, the
surface texture and the hydrated products of the basic oxygen furnace slag naturally weathered
outdoors were determined by X-ray diffraction, differential thermal analysis (DTA) and SEM-EDXA
analysis. Secondly, the strength test, the CBR test and the expansion test of the compacted basic
oxygen furnace slag mixtures were carried out in order to clarify the strength characteristics of the
powdered basic oxygen furnace slag as a subbase material and the effect of weathering outdoors on
reducing its unfavorable self-deterious properties.

The main results obtained are summarized as follows;

(1) The major compounds of the powdered basic oxygen furnace slag were B-C,S, C,F, C,5-C,P,
Waustite and a considerably large amount of f-CaQ and Ca(OH),.

(2) In the powdered basic oxygen furnace slag naturally weathered outdoors, the hydration of
B~C,S and {-CaO slowly progressed with age, resulting in the formation of C-S—II gel, Ca(OH), and

CaCO; on the surface of particles.

(3) The powdered basic oxygen furnace slag became a stable material not showing self-deterious
property by weathering outdoors for about three months, and thus it can be used as a subbase

material.
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Table I. Chemical compositions of the powdered
basic oxygen furnace slag (%).

Ca0 \ 44.0
$i0, \ 14.2
Total Fe 15.4
Feo 8.3
Metal Fe 2.0
MnO 3.6
MgO 4.7
Alg04 5.6
T1i0, \ 1.1
P05 \ 2.9
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Fig. 1. X-ray diffraction diagram for the powdered
basic oxygen furnace slag immediately after being
supplied from iron-works.
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Fig. 2. SEM micrograph for thin section of the
powdered basic oxygen furnace slag.
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Fig. 4. Variation in X-ray diffraction diagram for
the powdered basic oxygen furnace slag with
aging period.
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Fig. 5. Variation in DTA curve for the powdered
basic oxygen furnace slag with aging period.
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Fig. 3. Energy dispersive X-ray spectrum for the spot labeled “A”, “B” and “C”»

of Fig.2 (A : 8-CsS, B 1 G, ¢ : Wustite).
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Fig. 6. SEM rmrroarqphs of surface of the powdered basic oxygen furnace
slag naturally weathered for several months (a :aging period (9), b :
aging period (1 month), ¢ : aging period (1 month), d : aging period
(3 months), e < aging pericd (6 months), [ - aging period (6 months)).
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Fig. 9. Variation in expansion percentage of the
powdered basic oxygen furnace slag with aging
period (curing method : accelerated curing in
hot water at 80°C).
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Fig. 10. Variation in amount of free CaQ of the
powdered basic oxygen furnace slag with aging
period.
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Fig. 11. Variation in C.B.R. value of the powdered
basic oxygen furnace slag with aging period.
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Fig. 13. SEM micrographs of fracture surface of
compressive strength specimen of the basic
oxygen furnace slag (aging pericd : 0, curing
time : 90 days).
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