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With increasingly stringent environmental regulations, accurate material balance
calculations in wastewater treatment systems are essential for identifying necessary
process improvements in industrial enterprises. This study presents an automated tool for
determining the material balance of wastewater, incorporating key parameters such as
chemical oxygen demand (COD), biochemical oxygen demand (BOD), fluorine (F), and
adsorbable organic halides (AOX). Wastewater treatment typically involves multiple
stages, each with distinct processes. For modelling these stages, it is necessary to know
the quantities and qualities of input and output streams. The developed program
evaluates both theoretical purification indicators and actual cleaning efficiencies after
each stage of treatment. This dual approach bridges the gap between theory and practice,
enabling direct comparison of predicted and observed performance, which was one of the
purposes of this work at the beginning. The program’s primary advantage lies in its ability
to track quantitative and qualitative changes in wastewater parameters across treatment
stages, to compare theoretical and real purification efficiencies, and to predict final
effluent quality, supporting data-driven decisions in water resource management. With
this tool water treatment specialists and environmental engineers can assess the
performance of existing treatment facilities or optimizing operational processes in
industrial settings. Also, its use helps to mitigating environmental risks through improved
wastewater management. By enhancing the accuracy of purification forecasts, this model
contributes to more sustainable wastewater treatment practices, aligning industrial
operations with evolving environmental standards.
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