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1. Introduction – Hydrotalcite-like compounds are a valuable group of porous materials with well-
known applications in several fields such as heterogeneous catalysts, adsorbents, flame retardants, ion 
exchangers, drug releasers or anticorrosives1,2. They consist of complex structures which made up 
positively charged brucite-like layers [M2+

1-xM3+
x(OH)2]x+, where M2+ and M3+ are divalent and trivalent 

cations distributed among octahedral positions, alternating with disordered and negatively charged 
interlayers [Ax/n]n- with inorganic ions, heteropolyacids, organic acids, etc..  In this sense, several methods 
and techniques of ageing have been reported for the preparation of these materials such as coprecipitation, 
hydrothermal synthesis, sol-gel route, use of unconventional sources, use of microwave, ultrasounds, 
micelles, etc3. The interest of these methods was mainly focused on the control of the textural properties. 
In this work, the effect on the porosity of these materials is described from the point of view of the 
coprecipitant agent used and the substitution of the aluminium source for an unconventional precursor 
obtained from a hazardous waste collected in an aluminium tertiary industry.  
 
2. Experimental - Hydrotalcites at different ratios (2, 3 and 4) were synthesized by a coprecipitation 
method under nitrogen atmosphere with sodium hydroxide, ammonia 30% and triethanolamine 15%, at 
pH 10 and 80ºC with no ageing. 
 
3. Results and Discussion - Results indicated that the use of the unconventional aluminium source was 
feasible for the synthesis of these materials. In this sense, a small fraction of iron was introduced in the 
structure.  XRD and IR results showed the formation of the hydrotalcite phase in all cases. SEM 
micrographs depicted different degree of disordering and particle size, depending on the coprecipitant 
agent used. The Specific Surface Area obtained by BET (SBET) method on all samples outgassed at 300ºC 
indicated values between 108 and 225 m2/g. The external and internal surfaces calculated varied among 
the coprecipitant agents, being the internal surface higher for the hydrotalcites prepared with ammonia. 
The adsorption-desorption isotherms exhibited the characteristic behaviour of absorbent materials with 
hysteresis loops that suggested pores with different size distribution (ink-bottle pores) as a consequence 
of the disorder appeared in the interlayer. These isotherms were of type IIb in the case of sodium 
hydroxide and triethanolamine. However, when ammonia was used, the isotherms were clearly type IV. 
Beside this, no significant differences were obtained when the waste was used as raw material in relation 
to the textural properties despite the introduction of impurities in the structure. 
 
4. Conclusions – The different coprecipitant agent modified the internal porosity of the hydrotalcites, 
thus being reduced when triethanolamine was used.  The use of a waste introduced impurities in the 
products but their influence was low with respect to the porosity. 
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