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Material Properties of Concrete Specimens with
Electric Arc Furnace Dust as Admixture
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ABSTRACT

Electric Arc Furnace Dust (EAF Dust) is residual dust produced during the manufacturing of
metal products from heavily heated electric arc furnace. Many researches have focused on
recycling and reusing EAF Dust for industrial and construction purposes. However, most of these
researches were aimed at obtaining useful heavy metal powders by treating toxic metallic
materials in EAF Dust. Also, few researches dealt with using EAF Dust as admixture in
concrete mixture (l.e, slag dust).

In this study, EAF Dust is used as admixture in concrete mixture content considering
economical feasibility and construction applicability. The concrete specimens mixed with EAF
Dust is then tested in compression and tension to study its strength and ductility as well as its
failure mechanism. The compression and tension (by split cylinder test) test results are compared
to the results from the specimens without EAF Dust to understand the chemical stability and
mechanical characteristic of concrete specimens with EAF Dust. For the experiment, 6 types of
admixture added concrete were studied: (1)Combination of EAF Dust and blast-furnace slag in 1
to 1 ratio, (2)Combination of EAF Dust and blast-furnace slag in 1 to 2 ratio, (3)EAF Dust only,
(4)blast-furnace slag only, (5)fly ash only, and (6)no admixture. The experimental results show
that the strength of EAF Dust added specimen has lower early age strength but higher 28 day
strength when compared to other specimens. Also, the Elastic Modulus of EAF Dust is higher(28
days) than other specimens. The study results prove that EAF Dust can be used as an effective
admixture in concrete for specific usages.
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2.1.1 A7 2 A7} E R (Electric Arc Furnace Dust : EAF Dust)
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A v
Al03] Si02 [ MgO | CaO | K20 [NaxO|FeyQs| TiOz | ZnO
EAF 068 |314] 2.1 |3.16|200 | 856 | 421 | 008 |26.73 CI=3.65, Mn0O=0.9, Pb0=2.16, S03=0.85, Cu0=0.34,
Dust Crz05=0.31,P203=0.29, Br=0.13. Cd0=0.09.Ni0=0.03
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Blast-furnace MnO=7.66, Cr:03=1.05, S03=0.45 Ba0=0.16,
11.94 126.38( 10.68 | 27.36|0.11 | 0.26 | 1261 [0.93|0.04
slag V205=0.09, P05=0.09, Zn0=0.07
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W/C(56) | ¥ Ev196)| S/a(%) — A= T wea g%%%zﬂ e

2S5 1D 53 5 48 195 369 777 859 S:D=70:3

1S 1D 53 5 48 195 369 777 859 S:D=50:50
Slag only 53 5 48 195 369 777 859 106
Dust only 53 5 48 195 369 777 859 106
Fly ash only 53 5 48 195 369 777 359 106
Concrete only 50 - 48 195 390 819 904 -
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