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Table 1 Chemical compositions of raw black dross (mass

fraction, %)

ALO; MgO  SiO, Na,O Cl CaO K,0
50.74 2095 6.54 4.74 4.34 2.58 1.77
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Fig.1 Schematic diagram of experimental set-up
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Fig. 6 Granularity distribution of products in one separation
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Table 3 Mass distribution rate of products in locked cycle test

Separation Mass distribution rate/%
step I I I \Y
S1 25.0 42.0 10.0 23.0
S2 45.5 36.5 11.0 7.0
S3 54.5 37.5 5.0 3.0
S4 55.0 37.0 55 2.5
S5 56.0 39.0 3.0 2.0
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Recovery of aluminum from fine black dross by
particle dispersion coupled with electrostatic separation

CAO Yun-xiao, WANG Zhi-qgiang, WANG Jin-jun, LI Guo-feng

(School of Electrical Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: The recovery of aluminum resource from fine black dross, which is a waste by-product in secondary aluminum
production, was investigated by high-voltage corona electrostatic separation combined with jet airflow dispersion. The
modern image processing and scanning electron microscope were used to analyze the separation status between
aluminum and salt components after jet airflow dispersion. A locked cycle test was designed and used to complete single
step and continuous electrostatic separation. The aluminum content of separated products was measured by X-ray
Fluorescence (XRF) and X-ray diffraction (XRD). The dispersion results indicate that, most of sample particles are
distributed individually after dispersion. The aluminum is separated effectively from salt components. The separation
results indicate that, the larger size fraction of sample contains more aluminum and can be separated by electrostatic
separation. When the third separation step is completed, the aluminum content of separated products reaches saturation.
Al,0O3 mass fraction increases from 50.74% to 64.93%, and the metallic aluminum content increases from 8% to 31%.

Key words: electrostatic separation; airflow dispersion; aluminum recovery; black dross
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