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Abstract

Nitrate removal from drinking water has a research history of more than three decades in the field of
water treatment studies and is still the subject of many research topics. The main purpose of this study is
to provide effective and improved solutions by modifying the methods of nitrate removal from drinking
water with minimal cost and minimal adverse effects on the environment. The use of photocatalytic
process for denitrification is not new, but there are still many ambiguities about this issue. In this study,
the feasibility of using two different photocatalysts on an ultra-high performance concrete substrate
(UHPC) is discussed. This new substrate can be achieved by merging the photocatalyst into a cement
matrix that acts as an active layer on the concrete surface. Long-term productivity and efficiency of this
active surface without significant drop of the photocatalyst efficiency is achievable. In this study, the
possibility of using photocatalytic layers on elements made of UHPC such as water supply channels was
evaluated and the challenges of using such layers on UHPC surfaces were described. According to the
researches, it was found that the use of 1 to 10% titanium dioxide photocatalyst can reach up to 20%
efficiency in reducing nitrogen oxides, which is a good measure of nitrate reduction in polluted water
and cement composite fixed bed as a compatible and stabilizing matrix of this photocatalyst has good
potential for photocatalytic treatment applications.
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