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Recovery of Aluminum Alloy from Aluminum Dross by Treatment of
Chloride-Fluoride Mixture Melt

Mikito Ueda, Mutsuhito AmemiyaF,
Tatsuo Ishikawa and Toshiaki Ohtsuka

Graduate School of Engineering, Hokkaido University, Sapporo 060-8628

A new process for recovery of aluminum from aluminum dross was developed. The aluminum dross which is
obtained as a by-product during casting process of aluminum alloy contains aluminum alloy and oxides of various
metals including aluminum oxide. The process consists of two stages: (1) Separation of the aluminum alloy from
the oxides by difference in density between the alloy and the oxide in molten salts. (2) Dissolution of oxides into
molten salts, and electrolysis of the molten salts to form metallic aluminum from the oxide. This paper is con-
cerned with the first stage for the separation of the aluminum alloy from the oxides by using BaCly-NaCl-NaF
melts. The aluminum alloy completely separates from the oxides in the melts at concentrations of BaCl, higher
than 33.3 molY%, in which the liquid aluminum alloy floats up and the oxides sink down. From a 30 g dross sample,
amount of about 24 g of aluminum alloy has been recovered. The remaining oxides contains aluminum oxide,
silicon oxide, magnesium oxide and iron oxide. From the aluminum oxide dissolved in the melt, metallic aluminum

is formed by electrolysis in a subsequent stage.
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Table 1 Density of liquid aluminum and metallic oxides in-
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Table 2 Composition of AC4CH alloy.

cluding in the aluminum dross. (mass%)
Density p/103kg-m—3 Al Fe Si Mg Other
Liquid aluminum (at 800°C) 2.3 >90.7 <0.5 6.5-7.5 0.2-0.8 <0.5
SiO, 2.5
MgO 3.7
Al,O3 3.9
Fe, 03 5.1-5.2
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Fig.1 Experimental apparatus for recovery of aluminum
alloy from the aluminum dross.
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aluminum alloy from BaCl,-NaCl melt

aluminum
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alloy from BaCIz—NaC1-NaF melt

Fig. 2 Cross-section of different molten salts including aluminum dross in graphite crucible; (a) 28.5, (b) 33.3, (¢) 38.0, (d) 42.8

and (e) 47.5 mol%BaCl,.

The photograph was taken after cooling down to room temperature.
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Fig. 3 Shape of aluminum alloy recovered from chloride melt containing NaF or not.
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Table 3 Mass of the dross, Al alloy recovered, and the ratio of
the Al alloy to the dross.

Mole ratio of BaCly, ¢ (mol%)
28.5 33.3 38.0 42.8 47.5

Mass of dross, w dross/g 30 30 30 27 26
Mass of Al alloy, w alloy/g 25 25 24 23 22
Ratio of alloy, R(mass%) 82 85 81 87 83
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BB LT, ALOs —% % < 440~470 mg
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Table 4 Mass of oxides, M/g, dissolving and undissolving in
the BaCl,-NaCl-5 mol%NaF melt of 100 g.

Mole ratio of BaCly, c(mol%)

Mass of oxide

33.3 38.0 42.8
Dissolved oxide
Total 6.7x10°1 7.3x10-1 6.8x10-1
AlO4 4.7%x10°1 4.8x10°1 4.4x10°1
SiO, 1.3x101 1.8x10-1 1.8x10-1
MgO 6.4x10-2 5.8x10-2 5.0x10-2
Fe,04 1.3x10-2 0.8x10-2 0.5x10-2
Undissolved oxide*
Total 2.8 4.1 3.5
AlLO; 2.6 3.7 3.2
SiO, 2.8%x10-2 3.5x102 1.3x10-2
MgO 2.2x10-1 3.5x10-1 2.4x10°1
Fe 04 2.0x10-3 3.9x10-3 5.4x10-3

* Calculated value (see the text)
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Table 5 Composition of received dross in mass¥%.

Content Ratio(mass%)
Al alloy 84+3
ALO; 1242
S0, 0.63+0.10
MgO 1.1+0.2
Fe, 05 0.043+0.005

* The ratio of Al alloy was calculated from value of table 3. The ratios of
oxides were calculated from results of ICP emission spectroscopy.
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(1) BaCl,NaClBiE-cit, 743 =9 A&548T M
Bkic s A . —7F, NaF % 5mol% fH 24 ¥ L 7 BaCly-
NaCl BEE T, Mo/l An—F L L THERRELL 743 =
U AESHEIRT S ENTES.

2 T v AR EFE LI TCENT A DI,
BaCl, % 33.3 mol% Ll &5 T 5 BaE "L ETHS.

(3) NaF % 5 mol%, BaCl, % 33~43 mol% % & 1s BaCl,-
NaCl-NaF #EiEdF T, FrAHDOT L 3 =9 A%IBES
TEENT 5 ENTES.

() FYeradigid 743 =y 2580 084%&5h, B
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T, ol MgO, Fe,0s, SIO 0 FET 5. 100g D
BaCl,-NaCl-NaF Bt st 3 5 £ EMIp o B E,
800°CVZ. 8\~ T Al,O4, Si0;, MgO, Fe,03 ® J[HiT 440~480
mg, 130~180 mg, 50~64 mg, 5~13mg TH 5.
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