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An Experimental Study on Properties of Electric Arc Furnace Dust
for Mineral Filler of Asphalt Concrete
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Abstract

Applicability of electric arc furnace dust for mineral filler of asphalt concrete mixture is
examined experimentally in this study. Experiments include the basic property tests of electric
arc furnace dust and comparison tests of asphalt mixtures. Physical properties of filler-bitumen
and asphalt concrete mixture are compared for the cases which electric arc furnace dust and
limestone dust are used as mineral fillers respectively.

From the comparison study, it is found out that electric arc furnace dust satisfies
requirements of mineral filler and the properties of filler-bitumen and asphalt concrete mixture
containing mineral filler of electric arc furnace dust are similar with those of limestone dust. It
is also found out that the retained stability of asphalt concrete containing electric arc furnace
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dust is superior to that containing limestone dust. The leachate test of asphalt concrete speci-

men containing electric arc furnace dust shows negligible effect on ground contamination. It is

concluded that electric arc furnace dust can be used as mineral filler of asphalt concrete equally

with limestone dust.

Keywords : electric arc furnace dust, mineral filler, asphalt concrete mixture, filler-bitumen,

limestone dust, Marshall stability, retained stability, optimum asphalt content, viscosity.
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Table 1 Properties of asphait cement

[tem Spec.of KS Sample
Penetration at 25, 100g, Ssec,
1/10mm 85to 100 89

Specitic gravity at 25 1035
Ductility at 25T, cm min. 100 150+
Flash point, Cleveland Open cup, € min, 230 206
Thin-film oven test :

Penetration of residue, % of original min.47 8.4

Ductility at 25¢C, cm min,75 150
Solubility in trichloroethane, % mng0 | -
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Table Z Chemical components of electric arc furnace dusts)
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Table 3 Properties of mineral fillers
Spec- Weight
ific Plastic percent Blame's
Filler . . passing fireness
t nd 5
ganty | wmex No.30 | No.50 | No2o0 | em'/g.
Limestone dust 270 - 10 01 B2 30
Bec AF dstD | 365 NP - - 100 10318
Bec AF dwtX| 382 \P - - 100 1042
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Table 4 Gradation of aggregate

Sieve Weight percent passing

size Gradation _§ample
"""" ~ 19mm 100 100
13mm 95~-100 98.3
No.4 55~70 58.3
No.8 35~70 44.8
No.30 18~30 21.9
No.50 10~21 13.3
No.100 6~16 9.3
~ No.200 4~8 5.0
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Table 5 Requirements of Marshall vailues

Item Criteria
Marshall stability, Kg min.500
Flow value, (1/100cm) min, 20 max. 40
Voids, % mn 3 max. 6
Voids filled, % min. 70 max. 85
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Fig. 1 Effect of filler type and concentration on penetration
of filler-bitumen mixtures
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Table 6 Effect of filler type and concentration on properties of filler-bitumem mixtures Soft point
Concentration Ductility Viscosity

Filler F/(F+As) |F/(F+As)%/| Penetration, 25C Soft point 60C
% by Vol. Weight 25T, 0.1lmm 5¢m /min Poises
Asphalt No filler 89 150+ - 1,951

Heated™ .
asphalt No filler 72 150+ - 2,009
Limestone 5.0 13.8 65 74 49 2,435
dust 7.5 21.2 62 53 49 2,477
10.0 29.0 60 49 49 2,769
Electric 5.0 19.5 56 61 50 2,963
arc furnace 7.5 30.0 51 59 51 3,205
dust-K 10.0 41.1 52 40 52 3,803
Electric 5.0 18.6 56 66 55 3,115
arc furnace 7.5 28.6 57 50 55 : 3,812
dust-D 10.0 39.2 55 45 55 | 3952

(1) Asphalt heated for one hour at 160C
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Fig. 2 Effect of filler type and concentration on ductility of
filler-bitumen mixtures
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Fig. 3 Effect of filler concentration on viscosity at 60C of
filler -bitumen
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Table 7 Effect of water on asphalt concrete paving mixtures
Filler Specimens immersed ‘ Specimens immersed Index of
Filler content for 30min. at 60°C for 48hrs. at 60T retained
% unit weight stability unit weight ‘ stability stability
total mix gr. /cm® kg ar. /em’ kg %
Limestone 4 2.351 896 2.316 775 86
dust 6 Z 370 1,015 2.366 895 88
Elec. A. F. 4 2.364 824» 2.338 808 98
dust 6 2 405 970 2.400 906 93
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Table 8 Result of leachate test

Reiul]gio " Elec. A. F. dust content
Component | liter 4% 15%
total mix total mix
Cu < 3 not detected| 0.03
CN < 1 not detected| not detected
Cd <0.3 not detected! 0.005
Pb < 3 not detected| 0.02
crt <1.5 not detected| not detected
As <1.5 not detected| not detected
Hg <0.005 | not detected| not detected
Tetra chlo
roethylene <0.1 not detected| not detected
Tri chloro
ethylene <0.3 not detected| not detected
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