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Abstract

Black dross is a dark gray dross generated during the aluminum recycling process that uses flux, and contains NaCl, KCl,
AlLOs, MgO, etc. Black dross is separated into soluble substances (NaCl, KCI) and insoluble substances (Al,O4, MgO) through
the dissolution process. Soluble materials can be reused as salt flux, and Al,O; and MgO can be upcycled to various ceramic
materials through the synthesis process. In this study, Mayenite was synthesized using Al,O; and MgO recovered from black
dross, and the synthesis was performed according to the mixing ratio and reaction temperature. It was confirmed that when
Mayenite was synthesized using black dross (spinel) and CaCOs, precursors were changed to Mg 4Al, 404 and CaO at 700 °C,
and to Ca;,Al;4033 (Mayenite) after 800 °C. In the mixing conditions experiment, it was confirmed that the Mayenite XRD peak
increased with increase of the CaCOjs content, and the Mg, 4AL, 404 XRD peak decreased. As a result of the BET analysis of the
synthesized powder, the surface area decreased as the fine particles were grown and agglomerated in the process of generating
mayenite.
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Table 1. Chemical composition of Al black dross

Oxide Ale3 MgO F€203 MnO

CuO 7rO3 Cr,0; Zn0O NiO

wt.% 54.7 334 7.3 2.3

0.9 0.6 0.5 0.2 0.1
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Fig. 1. XRD pattern of the back dross-CaCO3 mixed powder
(1:0.6 = Black dros:CaCQO;).
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Fig. 2. TG-DTA curves for black dross-CaCO3 mixed
powder (1:0.6 = Black dros:CaCOs3).
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Fig. 3. XRD pattern of calcined powders at 600 °C (The
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Fig. 4. XRD pattern of calcined powders at 700 °C (The
ratio indicates mass proportion of black dros and
CaCO0;3).
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Fig. 5. XRD pattern of calcined powders at 800 °C (The
ratio indicates mass proportion of black dros and

CaCOy).
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Fig. 6. XRD pattern of calcined powders at 900 °C (The
ratio indicates mass proportion of black dros and
CaCO0;).
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Fig. 7. XRD pattern of calcined powders at 1,000 °C (The
ratio indicates mass proportion of black dros and
CaCo0;).

Fig. 8. SEM images of 1:0.6 (Black dros:CaCO;) mixed
powder according to calcination temperature.
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Fig. 9. EDX mapping images of calcined powder (1:0.6 =
Black dros:CaCOs) at 900 °C.
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Fig. 10. SEM images of calcined powder (1:0.6 = Black dros:
CaCO0;) at 1,000 °C.
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Fig. 11. BET surface area changes of the mixed powder
with mass ratio of 1:0.6 (black dros:CaCOs)
according to calcination temperature.
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