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Tab.1 Chemical composition of steel slag

21 B w/% il w/%
CaO 47.06 Crz O 0. 27
SiO; 14. 59 MnO 2.00
Fes Oy 21.97 TiOy 1.09
MgO 7.28 SO; 0. 28
Al; O 3.66
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Fig. 1 Particle size distribution of steel slag
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Fig. 2 Preparation flow chart of carbonated steel slag

spherical aggregates
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Fig. 3 Individual pellet crushing test setup
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Fig.4  Apparent density of spherical aggregates before
and after carbonation in different compacting

time
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Fig.5 Water absorption ratio of spherical aggregates
before and after carbonation in different

compacting time
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Impact damage rate of uncarbonated spherical

Tab. 2

aggregates in different compacting time
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aggregates in different compacting time and

natural gravel
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Fig. 7 XRD patterns of steel slag before and after

carbonation
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Tab.3 Calcium hydroxide and calcium carbonate
content in different compacting time after
carbonation

w/%

21 51

Ca(OH)- CaCO3
TC-5 1.03 14. 32
TC-10 1.56 12.32
TC-15 1.52 10. 61
TC-20 1.73 9.32
TC-30 2.10 7.82
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Tab.4 [-CaO content and autoclaved appearance of
carbonated pellets in different compacting time
and uncarbonated steel slag raw materials
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Fig. 11  Pore size distribution of TC-5 pellets center
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Tab.5 Mercury intrusion porosity results of TC-5

pellets center and shell
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BRFE 0.073 1 15.02 38.7 2.419 9
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Effect of compacting time on properties of carbonated spherical
steel slag aggregates prepared by cold bonding pelletization

CHANG Jun®, YU Chunyang

( School of Civil Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: Taking the spherical aggregate of carbonated steel slag prepared by cold bonding
pelletization as research object, the effect of compacting time on the properties and carbonation degree
of spherical aggregates made by carbonated steel slag was investigated. Changes of apparent density,
water absorption ratio and porosity of spheres before and after carbonation in different compacting
time were tested. Variation of phase, carbonation degree and pore structure in different compacting
time were respectively characterized by XRD, TG-DTG and MIP. Results show that the apparent
density of spherical steel slag aggregates prepared by cold bonding pelletization is rarely affected by
the compacting time, but the water absorption decreases obviously with increasing of the compacting
time. When the compacting time increases from 5 min to 30 min, the water absorption of spherical
aggregate decreases by 29. 5% and 26. 0% before and after carbonation, respectively. Strength of
spherical steel slag aggregate mainly comes from carbonation reaction, and the degree of carbonation
reaction and strength of spherical aggregate decrease with compacting time increasing. The spherical
aggregate with 14. 86% water absorption before carbonation has the highest strength after
carbonation, which is 6. 1 MPa, reaching 41% of strength of natural gravel with the same particle
size. Process of carbonation is carried out from outside to inside. Degree of carbonation reaction of
spherical shell is higher than that of spherical center. Denser spherical shell before carbonation leads

to lower degree of carbonation reaction of spherical center.
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