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In-Process Separation of Furnace Dust: Radical New 
Approach or Evolutionary Strategy?
Dear JOM Editor,
 Regarding the article in the June 2014 
issue of JOM titled “Moving Towards 
Better Recycling Options for Electric Arc 
Furnace Dust” by T. Suetens, Karel Van 
Acker, Bart Blanpain, Brajendra Mishra, 
and Diran Apelian,1 I would like to make 
some comments on the contents related 
to “in-process separation” in the article, 
particularly the following paragraph: 
“Recently, N. Ma proposed a radical new 
approach, the in-process separation (IPS) 
technology,[31,32] in which zinc is removed 
from the EAF off-gas before it can react 
with iron-containing particles to form the 
ZnFe2O4 phase in the combustion chamber 
(Fig. 2). The dust collected in the baghouse 

CZO treatment plant as it will no longer 
contain Fe. Depending on the atmospheric 
conditions in the off-gas treatment system, 
iron or iron oxide particles can be returned 
to the EAF.” As the author of the work 
cited pertaining to in-process separation, I 

 First, in-process separation is not a 

EAF dust. Instead, it is a general strategy 
which might be applied to recycling of any 
waste streams. The generalization of in-
process separation was discussed in detail 
in my paper in EPD Congress 2014.2

 Second, in-process separation is not 
“a radical new approach” at all. Instead, 
it is an evolutionary recycling strategy. 
In the TMS EPD Congress 2014 paper,2 
I wrote “In-process separation is to 
separate undesired components from solid 
wastes in production processes where the 
solid wastes are being generated. Unlike 
before-process separation and post-process 
separation, in-process separation has not 
been very well established. In 1996, US 
EPA called for research proposals of ‘novel 
cost-effective methods for the highly 

materials from the components of process 
waste stream’[1] and continued the call 
till 2003.[2] The American Iron and Steel 
Institute recommended using an in-process 
separation strategy to separate useful 
materials from waste refractory stream.[3] 
Though technologies of separating useful 
materials from waste streams with an 
in-process separation strategy might be 
found sporadically in industrial production 
processes, in-process separation, as a 
whole, has not been widely studied in 
literature. The author, along with others, 
has analyzed possibilities of applying in-
process separation strategies in recycling 
of blast furnace offgas cleaning system 
solid wastes,[4] basic oxygen furnace offgas 
cleaning system solid wastes,[5] electric 
arc furnace offgas cleaning system solid 
wastes[6] and hot rolling mill scale.[7]” 
In the EPD Congress 2011 paper 
which the authors cited,3 I listed a few 
examples belonging to recycling EAF 
dust with in-process separation strategy, 
such as “Jensen and Wolf observed that 
overall EAF dust could be subdivided 
into individual fractions, low-zinc and 
high-zinc, and low-zinc fraction could 
be injected back into EAF while high-
zinc fraction could be sent to EAF-dust 
recyclers.[12] Furuuchi et al. discussed 

directly separate zinc from EAF dust in 
EAF off-gas cleaning systems.[17]”
 Third, as an application of in-process 
separation in recycling of EAF dust, I 
proposed two approaches.3 One is to 
separate zinc from EAF dust at high 
temperature when zinc is still in vapor 
status. The other is to quench EAF offgas 
from high temperature to low temperature 
at very fast cooling rate so that the zinc 
will be concentrated in the portion of EAF 
dust with very small particle size. A dust 
separator can be designed in such a way 
that it will capture large EAF dust particles 
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with low level of zinc. The small-size 
EAF dust particles with high levels of 

collector. As such, EAF dust is separated 
into low-zinc content portions and high-
zinc content portions. The high-zinc EAF 
dust can be recycled for zinc recovery and 
the low-zinc EAF dust can be returned to 
EAF for iron recovery. Therefore, in-
process separation is not just to remove 
zinc “from the EAF off-gas before it can 
react with iron-containing particles to 
form the ZnFe2O4 phase in the combustion 
chamber.”
 Fourth, as explained above and in the 
papers,2,3 I never claimed that the high-
zinc EAF dust “will no longer contain 
Fe.” Instead, I proposed that “For products 
made from in-process separation of zinc 
from EAF dust, the following recycling 
routes could be adopted: (1) direct 
recycling of iron-rich product back to 
electric arc furnaces, and (2) directly 
selling high-zinc product to zinc smelters 
if zinc concentration in the product is very 
high, or else, sending the product to EAF-
dust recyclers.”3

 I would like to emphasize that in-

recycling strategy. It could be as simple 
as just segregating EAF dust collected 
by upstream dust collectors from that 
collected by downstream dust collectors, 
recycling upstream dust back into EAF 

and using downstream dust in zinc 
recovery.4 In contrast, it could be as 

and a zinc condenser right above EAF 
offgas exit to capture iron oxides and slag 

zinc in the condenser.5 Application of 
in-process separation in recycling of EAF 
dust is aimed at reducing steelmaking 
plants’ cost for treatment of EAF dust 
and improving overall recycling of EAF 
dust, but not burying existing EAF dust 
recyclers.
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Sincerely,
Naiyang Ma, Ph.D.
East Chicago, Indiana

Dear JOM Editor,
 We thank Dr. N. Ma for his letter 
regarding the article “Moving Towards 
Better Recycling Options for Electric 
Arc Furnace Dust.” We would also like 
to thank him for further explaining the 
work cited in our paper and for the further 

(IPS) technology.
 While it’s true that the in-process 
separation can be used for a variety of 
processes, the focus of our original article 
was on the recycling of electric arc furnace 
dust. Due to space restrictions we had to 
limit our focus on this application of the 
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technology. However, while IPS can be 
considered to be an established recycling 
strategy, application of this technology on 
an electric arc furnace surely is radically 
new. This claim is supported by the patent 
(US 8377175 B2) granted to ArcelorMittal 
in 2013. Not only is it a new approach, the 
impact IPS could have on the electric arc 
furnace dust recycling industry as a whole 
may be revolutionary in nature. 

Sincerely,
Thomas Suetens, Karel Van Acker, 
Bart Blanpain, Brajendra Mishra, 
and Diran Apelian
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