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Abstract

In recent years, water pollution is increasing due to contemporary civilization and
industrialization. Clean fresh water, an essential ingredient for a healthy human life, are polluted
in different ways, and among different water sources, surface waters are more polluted than others.
The penetration of polluted surface water into underground water cause the contamination of these
important water sources. Among the most important types of water pollutants are industrial
pollutants, organic dyes, heavy metals, etc. One of the ways to preserve water resources is to
remove its various pollutants using porous concrete. In this paper, activated carbon prepared from
agricultural waste has been used as pollutants absorbent in porous concrete. This activated carbon
1s produced during two stages of carbonization (pyrolysis) and activation at high temperature. In
order to reach the desired and optimal results, the response surface method (RSM) has been used.
while evaluating the ability to remove pollutants from runoff water, it has been trying to improve
the mechanical characteristics of this type of concrete by adding activated carbon, micro silica,
water to cement ratio changes and the amount of fine grains. Design-Expert software was used to
design the experiment using the Box-Behnken method. To use the Box-Behnken method, 4 input
variables were defined including active carbon percentage (1% to 2.5%), water-cement ratio (0.3
to 0.4%), micro silica percentage (5% to 10%) and fine grain percentage (0 to 10%), which
provided 27 mixing plans. Results showed that the presented models for estimating 28-day
compressive strength are correlated with R? value of 0.97, 7-day compressive strength with R?
value of 0.84, 42-day compressive strength with R? value of 0.95, COD with R? value of 0.94,
TSS with R? value of 0.93 , TDS with R? value of 0.91 and copper heavy metal removal with R?
value of 0.94, which indicate the significance of the test design as well as the improvement of the
mechanical characteristics and removal of pollutants in porous concrete containing waste
activated carbon.

Keywords: Porous concrete; Activated carbon; Response surface method; Runoff pollution.
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