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The Directive 2008/98/EC encourages the study of innovative ways for the hazardous waste 
recovery instead of the traditional dilution to levels below the legal thresholds values.  In this 
context, the slag milling process performed by the aluminium tertiary industries generates fine 
powders which are trapped through the suction systems in the filter sleeves.  The European Waste 
Catalogue classifies these powders as a hazardous waste (number code 100321).   Currently, the 
treatment of these wastes is based on the disposal into secure landfills.  The characterisation of these 
powders indicates a remarkable presence of fine particle sizes as well as complex and heterogeneous 
blends of several components such as corundum, spinel, aluminium nitride (10-25% in weight), 
metallic aluminium, quartz, calcite, iron oxide, salts and other minor metallic oxides. As a 
consequence, the total amount of aluminium present in these phases is still significant and valuable.   

Relating to aluminium nitride in wastes, its high content can initiate the ammonia releasing as toxic 
by-product with the simple reaction between the waste and small amounts of water (including the 
moisture in air) (Krnel et al., 2004) when storage conditions are unsuitable. 

In the literature, the use of aluminium waste to obtain added-value materials has been explored 
especially in the case of white and black dross. Thus, alumina and hydrotalcite from aluminium 
dross have been prepared (David et al., 2012; Murayama et al., 2006).  In particular, the use of fine 
powdery hazardous waste in the aluminium tertiary industry to obtain added-value materials has 
been analysed in few examples.  For instance, concrete blocks were prepared by adding the 
hydrolysed waste to cement and sand (Shinzato et al., 2005).  The synthesis of boehmite and 
corundum from aluminium waste as raw materials has been also studied (Gonzalo-Delgado et al., 
2011; López-Delgado et al., 2012). 

In this context, the aim of this work was the evaluation of the feasibility for a full recovery 
alternative focused on the fine powders extracted from the filter sleeves in the aluminium tertiary 
industry, in order to propose an alternative to overtake the current barrier which avoids the recovery 
process.  This alternative was based on the production of added-value materials such as Mg-Al 
hydrotalcites and inorganic glasses in the CaO-Al2O3-SiO2 system.   

The methodology consisted in the dispersion of the hazardous waste (20 g of powder) in 200 ml of 
hydrochloric aqueous solution (10% v/v) for 3 hours at 80ºC which favoured the nitride 
decomposition, the metal hydrolysis as well as the solubility of other aluminium salts and transition 
metals.  After that, the dispersion was filtered on a GTTP Millipore filter at 5 bars pressure.  As a 
result, a rich Al3+ solution and a more stable solid cake were produced (Gonzalo-Delgado et al., 
2011).  The solution was analysed by Atomic Absorption Spectroscopy (AAS) on a Varian 
SpectrAA 220 FS to determine the Mg2+ and Al3+ content. In the meantime, the solid cake was dried 
in air for 24 h at 110ºC. 



Thus, the obtained solutions were used as aluminium precursors for the hydrotalcites, and the cakes 
for inorganic glasses, leading to the complete hazardous waste consumption and the releasing of 
ammonia and hydrogen in a controlled way; as in Figure 1 is summarised. 

 

Figure 1.  Procedure for a full recovery of the fine powders in the tertiary aluminium industry 

In order to analyse more valuable possibilities, the carbonates and chlorides from the hydrotalcite 
were substituted with molybdate anions (MoO4

2-

Therefore, results confirmed that a feasible and simple procedure for the complete recovery in the 
case of the waste trapped in the filter sleeves in the aluminium tertiary industry could be described 
based on the synthesis of value-added products such as hydrotalcites and glasses.  This procedure 
consisted of three steps:  

).  The designed procedure permitted the total 
consumption of the waste.  In concrete, the percentage in weight for the waste recovery in the case of 
the glass reached up to 61%.  Regarding to the hydrotalcite, around 60% of the total aluminium 
amount in solution calculated by AAS was recovered with a reasonable consumption of hydrochloric 
acid equal to 0.6 kg/kg of hydrotalcite for the time of pre-treatment. 

 
●   Waste pre-treatment with a reasonable quantity of acid to obtain a rich solution of aluminium and 

a stable cake 
●  Synthesis of Mg/Al hydrotalcites from the aluminium solution 
● Synthesis of glasses in the proximity of the CaO-Al2O3 system and low silica content from the 

stable cake 
The characterisation of the products indicated that: 
● Hydrotalcites presented a low degree of crystallization and an interlayer formed with 

combinations of carbonate and chloride.  The chloride substitution with molybdate was feasible 
and leaded to achieve a visible microstructural change 

● Homogeneous and green glasses with titanium and silica were prepared.  Green colour was due 
to the presence of iron in the glass.  Despite of the titanium content, devitrified phases were 
absent.  The Tg and Td were coherent with glasses in the CaO-Al2O3 system 


