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World Health Organization (WHO) launched in 2017 the document “Guidelines for drinking-water quality” that contains recommendations
for managing risk that may compromise the safety of drinking-water whose primary purpose is the protection of human health. WHO's
guidelines present a list of more than 100 compounds that can be of potential hazards. NanoCatRed project will focus on chemical
contamination of drinking-water,namely on oxygen-containing anionic compounds - usually known as oxyanions -, such as Bromate, Nitrate
and Perchlorate.

Conventional water treatment technologies are not efficient in the
removal of pollutants from water. Physicochemical processes such
as ion exchange, reverse osmosis, or electrodialysis are effective in
their removal but result in highly concentrated secondary waste
streams. Therefore, there is a lack of affordable and flexible
technological solutions to remove those oxyanions from the high
variety of polluted water supplies.

From an ecological and technical point of view, catalytic
hydrogenation is a promising technology for the removal of the
oxyanions from water without generation of concentrated
secondary waste streams, as non-reacted hydrogen can be
recycled minimizing reagents consumption and it can be operated
at mild near ambient conditions, thus leading to low equipment and
operation costs.

While catalytic heterogeneous hydrogenation has been shown as a
potential solution for the selective removal of bromate, nitrate, and
perchlorate from water, there is still a clear gap towards its
establishment as a practical technology. NanoCatRed aims to
improve current understanding by:

« Using novel methods for control of metallic nanoparticle
synthesis allowing further insight into the role of their properties in
hydrogenation catalysis;

« Preparing nanostructured catalysts using supports with controlled
and tuned properties - nanostructured carbon materials, carbon
nanofibers, and metal oxides;

« Using advanced characterisation techniques that will improve the
knowledge on the reaction mechanisms of bromate, nitrate, and
perchlorate reduction;

« Testing catalysts designed in real waters to achieve levels of
water purification, selectivity, and stability suitable for practical
application.

« Designing and building a semi-industrial pilot unit able to test the
catalysts developed during long term experiments.

Among others, an example of further applications of this
technology is the meat and fish industry, where wastewater is
contaminated with heavy loads of nitrates that are not
conveniently removed by existing treatments.




