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Heavy metals are common inorganic pollutants found in the environment, due to natural 

and anthropogenic activities, that have to be removed from wastewaters and drinking 

waters [1]. Environmental applications of aerogels are more frequent nowadays [2-4], due 

to their properties such as porosity and high surface area. Thus, their application for heavy 

metal removal comes as a natural fit. Different co-precursors with Lewis bases functional 

groups based on amines were used to produce silica-derived aerogels and xerogels that 

can be applied as heavy metal adsorbents, namely for copper, lead, cadmium and nickel. 

The impact of the presence of these functional groups on the microstructure and other 

macroscopic properties of the materials was investigated. The drying step also contributed 

to the preparation of materials with vastly different properties. These changes affect the 

adsorption performance and, in general, adsorbents with low porosity were not good 

adsorbents. The sorption performance was evaluated and the usefulness of different 

functional groups and drying procedures is discussed. The in-depth study of the best 

samples suggests that, in most situations, the cations are removed by chemisorption. 

Thermodynamic tests reveal that the process can be endothermic, exothermic or athermic, 

depending on the cation. For the best adsorbent, resultant from the combination of 

aminopropyl and propyl diethylenetriamine groups, the adsorption performance at 20 °C 

is dependent on the cation, ranging from 56 mg.g-1 for copper to 172 mg.g-1 for lead. 
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