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Abstract

Purpose of this research is deducing optimum pretreatment method of electric arc furnace slag from comparing and inves-
tigating the properties of electric arc furnace slag and electric arc furnace slag concrete by existing pretreatment method and sur-
face pretreatment method being used by this research. Besides, as the surface pretreatment method, the method of naturally
drying for 6 hours after impregnating with an inorganic type silica solution for 1 day was used. From the results, comparing the
hot water treatment method, surface treatment method being used by this research is more effective. Therefore, it is judged that
surface treatment method is more effective in the decrease of expansibility of electric arc furnace slag and practical use.
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Table 1. Physical properties of used aggregates
Kinds Density (g/cm’) Absorption (%) Max. size (mm) FM
Fine aggregate 2.53 1.31 - 2.80
Coarse aggregate 2.64 0.63 25 6.66
Table 2. Chemical compositions of electric arc furnace slag
Composition (% by weight) Free CaO
Basicity
Sio, ALO, T-Fe Ca0 MgO MnO Cr,0; TiO, P,0; (%)
21.65 222 2427 31.34 6.56 2.26 10.80 0.65 0.25 1.45 0.4~0.6
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Fig. 1. Shape of electric arc furnace slag.

Fig. 2. View of surface treatment agent.
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Table 3. Physical properties of surface treatment agent

Kinds Main components Color Specific gravity
Surface Sodium alumino silicat Milky white 1.15+0.015
treatment agent umino silicate ilky wi . .

Table 4. Chemical contents of surface treatment agent

SiO, Na,O Al,O4 Moisture content
30% 7.5% 2.5% 60%
Table S. Design of mix proportion
. Rep]gcement wiC S/a Slump Air unit weight(kg/)
Kinds ratio of Ginax
EAFSA* (%) (%) (%) {cm) (%) w C S G EAFSA SP
OPCC 0 982 0 2.58
25 737 318 2.58
50 25 40 42 1542 5£1 172 430 682 491 636 2.58
NEC
75 246 954 2,58
100 0 1272 2.37
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Table 5. Continued

. Replgcement WiC Sl Slump Air unit weight(kg/)
Kinds ratio of Ginax %) %) ) %)
EAFSA* (%) °© ° (cm ° w C S G EAFSA SP
25 737 315 2.58
50 491 631 2.58
HEC
75 246 946 2.58
100 0 1261 2.37
25 40 42 15+2 5+1 172 430 682
25 737 316 2.58
50 491 633 2.58
SEC
75 246 949 2.58
100 0 1265 2.37
For here,
NEC-25

Non treatment electric arc furnace slag concrete

Substitution ratio of electric arc furnace slag

NEC : Non treatment electric arc furnace slag concrete
HEC : Hot water treatment electric arc furnace slag concrete
SEC : Surface treatment electric arc furnace slag concrete

Fig. 3. View of hot water treatment. Fig. 4. View of surface treatment.
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Fig. 5. View of 80°C immersion expansion test.
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Fig. 6. View of chloride ion penetration test apparatus.
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Fig. 7. Results of 80°C immersion expansion test.

For here,

NEA : Non treatment electric arc furnace slag aggregate
HEA : Hot water treatment electric arc furnace slag aggregate
SEA : Surface treatment electric arc furnace slag aggregate

Fig. 8. SEM image of non treatment slag (x5000).

Fig. 9. SEM image of hot water treatment slag (x5000).

Fig. 10. SEM image of surface treatment slag (x5000).
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Fig. 12. Compressive strength of concrete by non treatment
method.
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Fig. 13. Compressive strength of concrete by hot water
treatment method.
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Fig. 14. Compressive strength of concrete by surface
treatment method.

Table 6. Results of compressive strength

Type Replacement ratio Compressive strength (MPa)
of EAFSA (%) 7days 28days 56days 91days

OPCC 0 32.9(100.0) 38.2(100.0) 41.2(100.0) 43.8(100.0)

25 32.4(98.5) 37.9(99.2) 40.1(97.3) 43.5(99.3)

NEC 50 33.6(102.1) 43.4(113.6) 45.6(110.7) 47.0(107.3)

75 34.8(105.8) 42.3(110.4) 44.3(107.5) 45.9(104.8)

100 36.8(111.9) 40.1(105.0) 42.1(102.2) 44.3(101.1)

25 28.8(87.5) 38.1(99.7) 40.7(98.8) 42.7(94.5)

HEC 50 32.9(100.0) 44.5(116.5) 47.1(114.3) 48.6(111.0)

75 34.7(105.5) 41.9(109.7) 44.2(107.3) 45.6(104.1)

100 36.1(109.7) 39.8(104.2) 41.1(99.8) 43.2(98.6)

25 33.6(102.1) 36.3(95.0) 41.1(99.8) 44.8(102.3)

SEC 50 34.8(105.8) 39.5(103.4) 44.4(107.8) 46.5(106.2)

75 35.1(106.7) 42.3(110.7) 46.3(112.4) 48.4(110.5)

100 36.5(110.9) 45.1(118.1) 52.0(126.2) 53.9(123.1)
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Fig. 15. Results of chloride ion penetration test.
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