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Introduction. Providing access to drinking water for the entire world population is a top priority problem. 

According to the United Nations (UN), around 10% of the world population does not have access to 

drinking water, and it is expected that by 2050 at least 25% of the world population will live in countries 

affected by the shortage of drinking water1. Among other contaminants, Nitrate (NO3-) contamination of 

drinking water is a very worrying environmental and health problem in both developed and developing 

countries, mainly related to not dispensable causes such as farming. As a removal approach to this problem, 

Sepiolite nanoparticles have been employed by their direct dispersion into the water, proving to be an 

optimum Nitrates absorbent, but producing solid residues that need additional elimination processes2. With 

the aim of developing a better approach, we propose the use of flexible nanocomposite porous materials 

based on polyurethane chemistry in which Sepiolite nanoparticles are included as active filler by a 

conventional process.  

  

Results and Discussion. The experimental results have shown that with this approach it is possible to 

efficiently remove the Nitrates without producing any residue. Different filler percentages were employed, 

and their performance characterized to find the optimal amount in terms of both the final porous structure 

(Image 1) and Nitrates removal efficiency. Also, the maximum absorption capacity of the nanocomposites, 

as well as the absorption evolution during time, were studied for different initial Nitrates concentrations, 

showing an excellent removal performance in all cases. In addition, the capability of these materials to 

remove other pollutants, such as dyes, was also analysed. Accordingly, it was found that the developed 

materials allow a more appropriate remediation process providing advantages from an economic and 

technical point of view. It should be noticed that one important part of our research has been a proper 

selection of the matrix chemistry that allowed an efficient contact between all the nanoparticles supported 

by the matrix and the contaminated water. Consequently, the usual drawback of the functionalization using 

fillers, such as low efficiency due to the presence of nanoparticles completely imbibed inside the matrix, 

was overcome.   

  

Conclusions. Efficient nanocomposite porous materials able to remove water pollutants such as Nitrates or 

dyes without producing any residues were obtained following a simple production route. In addition, these 

materials overcome usual limitations of the use of fillers in functionalization processes, being promising 

nanocomposite materials for their use the in-situ remediation of polluted water.  
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