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EAFD is a hazardous solid waste and environmental pollutant 
which is generated in the collection of particulate material during 
steelmaking process via electric arc furnace. It is a fine powder passed 
through cooling pipes and then filled and kept in specially designed 
bag filters. The world generation of EAFD is estimated to be around 
3.7 million tons per year. Such significant quantity is due to the fact 
that for every ton of recycled steel an amount of 15–20 kg of EAFD is 
produced [1,2]. It had been a problem for many years as it acquires a 
fair deal of money to be taken care of and to save the environment from 
its polluting effects. The cost of EAFD disposal is not negligible. For 
example, 200 million dollars per year are necessary to dispose EAFD in 
the United States [3-5].

EAFD characterization showed that it contained mainly zinc oxide 
(zincite–ZnO) and zinc ferrite (franklinite–ZnFe2O4). The largest 
metallic portion of the EAFD is zinc, which varies between 7 and 40%, 
depending on the ratio of galvanized scrap utilized [1,6,7]. The presence 
of this ZnO in EAFD makes it a significant solution to the problem 
of steel corrosion in concrete [8-10]. It is mentioned in the literature 
[9] that zinc oxide present in EAFD may act as a corrosion inhibitor.
Also, the presence of calcium oxide in EAFD increases the amount of
calcium hydroxide in concrete which raises its pH value and is also
a corrosion delayer since the initiation of corrosion requires that the
solution surrounding the reinforcement steel have a relatively low pH
value. But, the findings are introductory and further research is needed 
in these areas to investigate and verify such phenomena.

Over the years EAFD has been disposed off through stabilization 
and/or consolidation processes [1,3,6]. Fahad Al-Mutlaq and Y. Du 
[11] have studied and have recommended EAFD as a good addition
to the concrete as it enhances its durability. B Pavao et al [12] have
recommended the potentiality of EAFD as an eco-friendly binder
enhancing the durability of concrete. Some researchers [4,13] have
proposed a leaching and stabilization model for EAFD. Alexandre
S de Vargas et al. [14] have stated that EAFD enhances the concrete
resistivity at advanced ages.

Several methods have been proposed to control corrosion of 
reinforcing steel in concrete structures. One of these is to stop/reduce 
diffusion of aggressive agents such as Cl-, SO42-, CO2, etc. which 
mainly depend on the permeability of the concrete. Efforts should 
be made to reduce this by incorporating various ‘supplementary 
cementitious materials’ (SCMs) or ‘mineral admixtures’, such as EAFD. 
In Saudi Arabia, EAFD is produced in fairly large quantities. Research 
works done in Saudi Arabia [3] have suggested that the incorporation 
of EAFD in concrete, as a cement replacement material or as an 
admixture, can improve its durability and other mechanical properties 
of concrete. However, the time dependent detailed investigation of the 
effect of EAFD on corrosion potential and current is still very limited.

The aim of future research should be to show that the incorporation 
of EAFD in reinforced concrete will be a successful means to improve 
the corrosion durability performance of reinforced concrete. The use 
of EAFD will also have significant environmental and economical 
benefits as a partial substitution of Portland cement clinker, which has 

high CO2 emissions generated during manufacture. There is believed 
to be considerable need for further research into the possibility 
of applying alternative by‐product materials as SCMs or mineral 
admixtures in concrete for long term durability tests such as corrosion 
inhibition. The element of future research which will make it different 
and prominent from the rest is the long term time dependent study of 
reinforced concrete durability with regards to corrosion protection by 
the addition of EAFD. 

Therefore, the main objectives of future research should be to 
investigate the effect of electric arc furnace dust on corrosion of steel 
in chloride contaminated concrete by clarifying the mechanisms 
involved therein. This electrochemical-thermodynamic phenomenon 
is influenced by several factors and some of them are being overlooked 
in the past research works and have difference of opinion, especially 
when it comes to the time dependent long term corrosion protection 
of reinforced concrete. Also it was found that the experimental data for 
the long term effect of EAFD on corrosion of steel in concrete is limited 
[3,15]. For this purpose corrosion potential and corrosion current 
profiles as a function of time need to be determined experimentally for 
several years.

 Electric arc furnace dust from steel production is generated in 
considerable amounts worldwide. It contains some heavy metals and 
thus is classified as environmentally hazardous material. With the large 
increase in steel production using EAF technology during the last few 
years, the problem of managing EAFD is now a serious environmental 
challenge both locally and internationally. The ultimate goal of future 
research should be to develop and facilitate utilization of EAFD in 
reinforced concrete construction as a safe, economical and attractive 
way for disposing of this hazardous and environmental pollutant.

Corrosion inhibitive effect of EAFD on steel reinforced chloride 
contaminated concrete structures varies in a complex non linear 
manner with the passage of time and age of concrete. It was found that 
the gradient of corrosion profile becomes significantly steep with the 
increase in EAFD concentration. Influential parameters for the effect 
of EAFD on corrosion prevention in reinforced concrete structures 
involving the severe environmental loading of chloride ions should 
be experimentally determined and discussed through parametric 
study. The experiment results of past research confirm that the EAFD 
has a corrosion inhibiting effect on concrete. This effect is temporary 
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and EAFD concrete in aggressive environment will have a stronger 
resistance to corrosion but will eventually become like normal concrete. 
This means added years of service and delayed failure due to corrosion 
which is desirable. EAFD is a hazardous environmental pollutant and 
should not be allowed in the environment untreated. As an outcome 
of past research, the corrosion inhibition effect of EAFD provides an 
economical and beneficial way to get rid of this hazardous material 
by using it as a valuable additive to the reinforced concrete. Scanning 
electron microscopic images and energy dispersive x-ray analysis has 
shown in the past that the quality of concrete matrix improves by 
the addition of electric arc furnace dust which attributes corrosion 
protection. EAFD reduces the rate of corrosion by increasing the Cl- 
binding capacity and alkalinity of concrete due to increased hydroxyl 
ion concentration in pore solution as well as by reducing the porosity 
itself. The effect of EAFD on the corrosion rate is non-linear depending 
on the % age of EAFD and Cl-/OH- ratio. Both chloride binding and 
hydroxyl ion concentration increase with hydration time of EAFD 
concrete. This results in reducing the Cl-/OH- ratio, which implies that 
the risk of chloride-induced corrosion of reinforcing steel is reduced 
with EAFD addition in concrete. This needs further deep investigation 
and remains as a scope for future research. 
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