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Properties of Mortar according to Gradation change of Electric Arc Furnace
Oxidizing Slag Fine Aggregate made by Rapidly Cooled Method
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Abstract

Steel industry produces many by-products and wastes such as blast furnace slag, electric arc furnace
slag, and converter slag. As in the case of rock, the main component of steel slag are CaO and SiOg :
further, steel slag is as alkaline as portland cement or concrete. Electric arc furnace oxidizing slag is
possible to use as an aggregate for concrete : however, it has been reclaimed because of it's
expansibility caused by free CaO. Recently, a innovative rapid cooling method for melting steel slag has
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i been developed in Korea, which reduces free lime content to minimum level and increases the stability i
i of iron oxide. Therefore, this study describes the results of a series of research to utilize globular shape i
i of electric arc furnace oxidizing slag fine aggregates made by rapidly cooled method for the construction i
i industry by cooling rapidly melted slag from the steel industry. First of all, an experiment was carried i
i out to investigate the quality characteristics of rapidly cooled electric arc furnace oxidizing slag fine i
I aggregates in order to determine whether they can be applied to the construction industry. Then, by |
i applying them to concrete of various particle sizes, we explored experimentally the desired condition to i
% apply rapidly cooled electric arc furnace oxidizing slag fine aggregates to concrete. %
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Fig. 1 FM. of fine aggregate
Table 1 Experimental plan Table 3. Physical properties of RCSS
. Percent
F.M. of Test items Size(am) Density | Absorption uX‘f%gu?tfe of Solid
Fine A N Hardened (g/cr) ratio(%) (kg/ni) content
aggregate ggregate Fresh mortar mortar (%)
1.92 2.50 3.81 0.54 1,745 46
1 ‘Weight of uni
p10 | Weight of unit . 125 375 0.12 2,192 58
— I volume Flow -Compressive
2.43 Percent of Air Strength 0.60 3.84 0.08 2,365 62
3.10 Solid volume content -Flexural 0.30 388 0.08 2.437 63
3.43 -Surface area Strength
3.76 ¥ RCSS : rapidly cooled electric arc furnace oxidizing slag




Table 4. Physical properties of admixture
Percent of

) Specific
Type solid - pH Color
@ gravity
Naphthalene 35.6 12 7+1 Brown
type
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Table 5. Specific surface area of FM.
Specific Fineness Modulus(F.M.)
surface
aea |99 21 2.43 31 343 | 3.76
(cri/g)

125 16,782 | 20977 | 31465 | 52,442 | 62931 |73,419
0.60 | 101,607 | 131,105 | 125861 | 114,717 | 109,255 |103,792
0.30 | 294,987 | 262,211 | 228,998 | 163,882 | 131,105 | 98,329
0.15 | 402,057 | 349,615 | 297,172 | 192,288 | 139,846 | 87,404
0.08 | 393,316 | 327,764 | 262,211 | 131,105 | 65,553 -

Fig. 4= 9 A7|=Z 2kel&da 7249 48S 33t sum | 1,208,749 | 1,091,672 | 950,952 | 670,168 | 529,666 |389,165
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Fig. 6 Specific surface area of aggregate according to FM
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