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DESIGN OF A FULLY SCALABLE DUST BURNER

FOR UPSCALING THE RECODUST — PROCESS, A FULLY SCALABLE BURNER WAS
DESIGNED WITH NATURAL GAS AS TRANSPORTING AND COMBUSTION GAS

The iron and steelmaking industry generates large
guantities of by-products, such as slags, dusts, and
are produced. These residues are rich on valuable
materials giving them a high meaning as secondary
raw material. A distinctive circular economy has been
developed in integrated steel plants. Especially dusts
often contain impurities, like zinc making a direct
recirculation impossible. It is essential to find
innovative dust treatment solutions. One possibility is
the RecoDust process. This pyrometallurgical process
separates zinc-rich dusts into two fractions, an iron-
rich and a zinc-rich product. The iron-rich fraction can
be directly recycled in the steel plant.

Adaption of the burner- and dust inserting device

To make the process scalable up to industrial
dimensions, it was necessary to design a new burner
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unit, especially for the use of basic oxygen furnace
dusts. The main part of this scalable burner is a
pneumatic conveying system. With the aid of this
part, the dust is directly transported by the burning
gas (natural gas) into the flame. In the Flash-Reactor,
the dust being inserted into the flame, melts within a
split second. The zinc oxide is reduced, and metallic
zinc evaporates. The iron, and all the other non-
volatile components accumulate as oxidic phase (slag)
on the bottom of the Flash-Reactor. The volatile
components, like zinc, lead, and halogens are
accumulated and separated as dust in the filter after
the exhaust gas line. Advantages of RecoDust are:

e Use of gaseous reducing agents

e No wastes are produced

o No comprehensive dust pre-treatment is
necessary
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Figure 1: Isometric view of the RecoDust pilot plant, the new feed
tank in front (Source K1-MET)

The dosing rate of the input material and the amount
of reducing agents must align with each other. Due to
intensive research studies, it was possible to optimize
the dosing step. Figure 2 shows the linear decreasing
weight of the pneumatic sender and the dosing rate.
Especially in this case, the dosing rate is very
constant. During the entire experiment with a
duration of more than 6.000 seconds, the dosing rate
is between 140 and 150 kg/h.
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Figure 2: Weight of the pneumatic sender and the dosing rate
during the conveying (Source K1-MET)

Output and effects

With the new developed innovative design of a dust
burner, an important element for the upscaling was
done. The constant dosing of the dust input should
lead to the best possible effect of the reaction. By the
thus enabled circular economy, about 1% of the iron
can be recycled in the integrated steel plant.
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