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White dross is generated during PAP and is valorized in the SAP and in the steel industry. The waste composition depends on the operating conditions of the plant but a typical composition is 15 – 80 % metallic aluminum, 20 – 30% oxides and less than 5 % salts [1–3]. This waste is processed in SAP and according to European Waste Catalogue it is considered such as a hazardous waste (EWC 100304) [1,2,4,5].
Black dross is produced during SAP. The raw materials used and the metallurgical processes applied determine the chemical and mineralogical composition of black dross. The content of metallic aluminum in this waste varies between 5 and 50 % [1]. It also contains around 30 % – 50 % of salts and the rest is a non–metallic fraction [1–3]. The typical components of black dross consists of Al2O3, SiO2, MgAl2O4, Fe2O3, NaAl11O17, AlN, Al5O6N, NaCl, KCl and other minor constituents, such as Al4C3, Al2S3 or AlP [2,6–8]. Black dross can react with water to form toxic gases such as NH3, CH4, H2, H2S or PH3. For this reason, it is classified in the European Waste Catalogue as a hazardous waste (EWC 100309) [1,5].
Saline slags. The use of salt flux in primary and secondary melting processes is mandatory as salt flux has multiple functions: a) it facilitates heat transfer to the metal; b) it prevents contact of the molten metal with the atmosphere preventing oxidation of the molten mass; c) it favors mechanical distribution in the furnace; d) aluminum oxides can be dissolved by chemical reaction with some fluxes [9]. When aluminum scrap or aluminum dross is melted in a rotatory salt furnace process (RSF) together with salt flux, a new waste called saline slag is generated, which specific composition depends on the raw materials used [9–11]. Like black dross, salt cake can react with water releasing gases harmful to health and the environment such as NH3, CH4, H2, H2S or PH3. Furthermore, due to the high salt content (mainly NaCl and KCl), leaching of a large amount of chloride into the environment could occur, which could lead to an additional environmental pollution problem [1]. Saline slag is classified by European Waste Catalogue as a hazardous waste (EWC 100308) [5]. Several million tons of salt cake are generated each year and about 95 % of the waste is disposed of in controlled landfills without any treatment to remove its hazardousness, at an estimated cost of 80 million € [2]. Gil and Korili [12,13] studied the management of the wastes, concluding that the best option is to recover metallic aluminum and to dispose the non–metallic fraction in controlled landfills. Gil and co–workers have also used saline slags as an adsorbent [14,15].
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	Fig. S1. SEM micrographs (secondary electrons) of salt cake-1mm, intermediate fraction and fine fraction. (1: Al2O3; 2: MgAl2O4; 3: AlN; 4: Al(OH)3).
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Fig. S2. Intermediate fraction EDS analysis.
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Fig. S3. Fine fraction EDS analysis.









Fig. S4. Comparative study of the use of HCl and HNO3 for extraction of aluminum. 




	Fig. S5. Powder X–ray pattern of S–LiOH–1M–2h–3:10 (LiAl2(OH)7·2H2O, ICDD 01 – 081 – 1573).












Fig. S6. Comparative study of the use of the different hydroxides for extraction of aluminum.
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	Fig. S7. SEM micrographs(secondary electrons) of HCl–4M–2h and NaOH–3M–2h wastes. (1: Al2O3; 2: MgAl2O4; 4: Al(OH)3).
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	Fig.8S. S–HCl–4M–2h–0.3 EDS analysis.
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[bookmark: _GoBack]Fig. S9. S–NaOH–3M–2h–0.3 EDS analysis.
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