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Abstract: The paper presents an assessment of recycliegmdtof solid waste (dust) from steelmaking ia tlectric arc
furnaces. There were taken and chemically chataete6 samples of solid waste, in order to iderttify compounds that
have recycling potential. It was made a comparatwalysis of the results from different solid wasamples
characterization. The chemical composition of thiddswvaste samples varies from one type of stealntmther depending
on quality and composition of the charge used énstieelmaking, and thus their potential for reeygls different.
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1. Introduction According to these data, the amount of dust geaérat
during steelmaking in electric arc furnace is betwe0
The steelmaking process in the electric arc fursage and 20 kg/ton of liquid steel. If the scrap has pgaality,
in the category of significant sources of solid teas the generated dusts can reach up to 25 kg of dustt

generation. The solid wastes from steelmaking @ctec ~liquid steel. . _
arc furnace are dust and slag. The total quantity of dusts from electric arc fures

In accordance with the classification made by thgenerated by steel producers continues to grow. The
United States Environmental Protection Agency 8,9 storage of electrical steelworks dusts involves:

dust from steelmaking in the electric arc furnex@art of * occupying large areas of land;

the category of hazardous waste because it cortdy> e contamination potential of all environmental
5ppm), cadmium (> 1ppm) and chromium (> 5ppm) [1]. factors;

According to the European Waste Catalogue (EWQ@®, th » expenses related to land storage etc.

dust from electric arc furnaces is in the categafryastes In order to eliminate the disadvantages entailedhiey

from thermal processes and has the code 10 02 @fgrage of mill dusts one must find feasible sohsi for
corresponding to the solid wastes from gas treatmetheir recycling or recovery. In this respect, astfistep is
containing dangerous substan¢®k Being considerate as their characterization.

hazardous wastes in most of the industrialized t@mm The research conducted in this paper are focused on
these residues must be stored in specialized lendfi evaluating the potential of recycling dusts (sohdste)

The generation of EAFD (electric arc furnaces dimst) generated in the steelmaking in electric arc fuesac
the world is estimated to be around 3.7 millionstgrer through their chemical characterization. The chainic
year. Plants in Europe generate around 500,000 acldaracterization of EAFD is the most significanttéa in
900,000 tons of dusts per year. The biggest gemsrate: determining the potential viability of recyclingetbe wastes
Italy (170.000 tons per year), Germany (160.00G tpar to recover metals.
year), France (140.000 tons per year) and Spaif.(¢00
tons per year). About 700.000-800.000 tons per péar .

EAFD are generated in United States of America, theg 2. Experimental
increase with 4-6% per year [3].

In the Table 1 are presented the quantities ofsdust There were collected and subjected to chemical
generated during steelmaking in electric arc fuesac characterization 6 samples of solid waste (dusty, tBem
according to several existing references in teediure. coming from making unalloyed and the other 3 coroenf

high-alloy steelmaking. The determination of cheahic
TABLE 1. Quantities of dust generated during stesimaking in composition. of the dust samples was performed by
dectric arc furnaces spectrometric methods. The apparatus used was a
spectrometer based on X-ray fluorescence.

No. Quantity of dust generated in steelmaking Refees

1 20 kg dust/ton of steel [4] . .

2 15-20 kg dust/ton of steel [5] 3. Results and Discussions

3 1-2 [%] of the oven charge weight [6]

4 15-25 kg dust/ton of steel [7] e . : :

E 10-20 kg dustton of steel 8] The composition of waste samples is highly variable

and depends mainly on the quality of the chargd.use
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In the Figures 1, 2 and 3 there are presented th&nO), 35.2-49.9% ferric oxide (E@; (Ill)) and 24.8%
chemical compositions of the three dust samples fro ferrous oxide (FeO (Il)).
unalloyed steelmaking in the electric arc furnaces. The presence in the composition of the dust of a
From the analysis of figures 1, 2 and 3 it shoved th  significant quantity of ferric oxide (F®; (Ill)) and zinc
the dust samples from the unalloyed steelmakingetheoxide (ZnO), has a major economic importance imgeof
wereidentified chemicals compounds in these percentagesaving natural resources.
1.1-1.3% manganese oxide (MnQ), 2.1-2.4% silic®{5i The iron recovered from these wastes can be reased
3.4-3.9% magnesium oxide (MgO), 0.9-1.5% aluminaaw material in the steelmaking process.
(Al,03), 9.7-19.2% lime (CaO), 21.3-23.7% zinc oxide
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Figure 1. The chemical compositions of the samphkedulted from unalloyed steels
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Figure 2. The chemical compositions of the samplegulted from unalloyed steels
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Figure 3. The chemical compositions of the samphkedulted from unalloyed steels
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In the figures 4, 5 and 6 there are presented ttieme (CaO), 5.7-6.3% zinc oxide (ZnO), 1.3-2.7%
chemical compositions of the three samples of fhash chromium trioxide (C1Os;) and 48.8-53.2% ferric oxide
high-alloy steelmaking in electric arc furnaces. (F&0Os3 (111)).

From the analysis of figures 4, 5 and 6 it shoved th In the composition of dusts from high-alloy
the dust samples from the high-alloy steelmakingreh steelmaking the content of zinc oxide (ZnO) is Bigantly
were identified chemicals compounds in these péages: reduced compared to the unalloyed ones, reaching
0.4-5.7% titanium dioxide (Tig), 6.4-7.9% magnesium percentage ranging from 5.7 to 6.3%.
oxide (MgO), 2.3-3.3% alumina (£D3), 3.5-4.7% silica The existing ferric oxide (R®; (lll)) in the solid
(Si0,), 8.4-10.7% manganese oxide (MnO), 8.9-16.8%vaste is a main source for obtaining iron.
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Figure 4. The chemical compositions of the samplegulted from high-alloy steels
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Figure 5. The chemical compositions of the sample&ulted from high-alloy steels
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Figure 6. The chemical compositions of the samplegulted from high-alloy steels
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4. Conclusions in major technical areas of national strategy odech -
Development - Innovation" 4D-POSTDOC, contract no.

The results obtained from chemical characterizatibn POSDRU/89/1.5/S/52603, project co-funded by the
the electric arc furnaces solid wastes (dusts)catddl that European Social Fund through Sectoral Operational
the percentage of zinc oxide (ZnO) ranged from 2.3 Programme Human Resources Development 2007-2013.
23.7%, for samples 1, 2 and 3. Zinc recovery frivesée
solid wastes offers a higher potential val8e, the content
of zinc oxide (ZnO), is significant in samples afstl from REFERENCES
the unalloyed steelmaking, having also a major envo
importance, as an important source for obtainingaitie
zinc. 1. »* U. S. Environmental Protection Agency: Cortgtion of Air

The content of zinc oxide (ZnO), is reduced in duéio"ut""”t Emission Factors, AP-42. Fifth EditiaS95
. 2 . . *** Environmental Protection Agency: European $taCatalogue and
samples from high-alloyed steelmaking _and therefne  |ya7ardous Waste List, Published by the Environniemeotection
recovery is not recommended for from this type abte. Agency, Ireland2002
The recovery of the iron may be considered a pasiti 3. N'estor G.G. and Borja G.E.V., The SituationE#F dust in Europe
economic factor, when the recycling process inmlv nd the upgrading of the Waelz process. Global $ginm on Recycling,

. R . . aste Treatment and Clean Technology, Rewas, yb%9 1511-1520.
recharging or injecting of the dust into the electrc 4 wichterle K., Cieslar J. and Wichterlova Chemical Engineering

furnace in the melting period. Transactions, 21,201Q 739-744.
The disposal of solid wastes is highly expensive arp. Oustadakis P., Tsakiridis P.E., Katsiapi A. &gatzini-Leonardou S.,
; Journal of Hazardous Materials, 179,201Q 1-7.
requires a great area, and the Valuable compopémese 6. Tang M., Peng J., Peng B., Yu D. and TangdlGnsaction Nonferrous
are lost forever. Because of this, the desiredti®@lUfor  eas Society of China, 18,2008 202-206.

this waste is recycling. 7. Guézennec A.G., Huber J.C., Patisson F., Seg$tecBirat J.P. and
Ablitzer D., Powder Technology, 157,2005 2-11.
8. Pickles C.A.Journal of Hazardous Materials, 166,2009 1030-1042.

ACKNOWLEDGMENT

This paper was supported by the project "DevelogmeReceived: 12 March 2012
and support of multidisciplinary postdoctoral pramumes ~ Accepted: 22 June 2012

18



