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Fig. 1 Particle size distribution of aluminum dross
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Table 1 Content of elements in aluminum dross (mass

fraction, %)

Al O CI Na F Mg Si K Ca Ti
44.69 25.07 10.10 6.57 4.57 2.18 2.06 2.03 1.10 0.49

Fe Sr S V Mn In Zn P Cu Ni
0.27 0.23 0.18 0.14 0.05 0.03 0.02 0.01 0.01 0.01
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2 e
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==
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Fig. 2 Schematic diagram of experimental apparatus: 1—100
mL deionized water or 300 g/L NaOH solution; 2, 3, 4—Dilute
sulphuric acid; 5, 6—Water
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Fig.3 XRD pattern of aluminum dross
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Table 2 Al content in aluminum bearing substances of

aluminum dross

Containing Al phase Al content, w/%
AI/AIN 30.65
AlLO4 14.04
Total Al 44.69
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Fig. 4 SEM image of aluminum dross
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Fig. 5

SEM images of aluminum dross and section-
distribution of elements (Al, Si, O, Na and Cl): (a) Bulk
particles; (b) Spherical and irregular particles
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Fig. 6 Effect of time on reaction rate of Al and AIN in water

at different temperatures (Reaction time: =0—24 h, aluminum

dross: 30 g/L): (a) =25 C; (b) =60 C
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Fig. 7 XRD patterns of residue after aluminum dross reacting

with water (6=60 ‘C): (a) =1 h; (b) =24 h
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Fig. 8 Section-distribution of elements (Al N, Si, O
and Cl) for residue after aluminum dross reacting
with water at 60 “C for 1 h: (a) Low resolution images
of residue; (b) High resolution images of bulk
particle; (c) High resolution images of spherical

particle
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Fig. 9 Effect of time on reaction rate of Al and AIN in NaOH solution at different temperatures (@n.op=300 g/L, aluminum dross:

30 g/L): (a) 6=25 C; (b) =60 C
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Fig. 10 XRD patterns of residue after aluminum dross reacting with NaOH solution (=25 ‘C): (a) #=0.5 h; (b) =24 h
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Bl 1 RS S AANIERAE 25 C R RN
0.5 h JE AR SEM &A1 X 7T 3K i 70 A
Fig. 11 SEM images of residue and
section-distribution of elements (Al, N, Si, O
and Cl) for residue after aluminum dross
reacting with NaOH solution at 25 ‘C for 0.5
h: (a) Al-Si alloy; (b) Aluminum spherical
particle; (c) Bulk AIN
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Reaction behavior of active phases in aluminum dross

LIU Gui-hua', HUANG Wen-giang', XIONG De-fen”, WANG Hong-yang',
LI Xiao-bin', ZHOU Qiu-sheng', PENG Zhi-hong', QI Tian-gui'

(1. School of Metallurgy and Environment, Central South University, Changsha 410083, China;
2. Yunan Wenshan Aluminium Co., Ltd., Wenshan 663099, China)

Abstract: The mineralogy of aluminum dross and the reaction behavior of the active phase (Al and AIN) in water and
sodium hydroxide solution were investigated by XRD and SEM-EDS (microanalysis). The results indicate that more Al
and AIN occur in aluminum dross, and AIN content is more than Al content. Al exists alone as spherical particles or
appears in Al-Si alloy. AIN can exist alone or co-exist with a-Al,O; in the shape of large particles or needle-like particles,
respectively, corundum (a-Al,O;) appearance is irregular. NaCl occurs alone or appears together with other phases, Al or
AIN reacts with water slowly. AIN is more active compared with Al in water. Moreover, the formation of aluminum
hydroxide on Al particle limits the reaction of Al in water. However, Al or AIN quickly reacts with the concentrated
NaOH solution with reaction rate of above 80% at 25 C for 0.5 h, Al reacts more quickly as comparison with AIN in
NaOH solution. Meanwhile, Si and SiO, also react with the concentrated NaOH solution. In addition, elevating
temperature promotes the reaction of AIN and Al in water or NaOH solution.
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