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Abstract: Industrial wastewater, as a byproduct of industrial production processes, has significant characteristics of large quantity,
complex composition, and large water quality fluctuations in its discharge. Firstly, the discharge of industrial wastewater is usually
directly related to the scale of industrial production, especially in industries such as chemical, pharmaceutical, and electroplating,
where the discharge of wastewater is extremely large. This large-scale discharge not only puts direct pressure on the water environment,
but may also lead to regional water resource shortages. Secondly, the complexity of the composition of industrial wastewater is mainly
reflected in the presence of a large number of high concentration organic pollutants and inorganic recalcitrant substances, such as
heavy metal ions, polycyclic aromatic hydrocarbons, ammonia nitrogen compounds, etc. These pollutants often have high toxicity and
poor biodegradability, further exacerbating their harm to the ecological environment. In addition, the fluctuation of industrial
wastewater quality is also a major challenge. Due to changes in production processes or differences in raw materials, the concentration
and types of pollutants in wastewater may undergo significant changes in a short period of time, which puts higher demands on the
stable operation of wastewater treatment systems. The harm caused by industrial wastewater discharge to the environment is
multifaceted. On the one hand, untreated industrial wastewater discharged directly into natural water bodies can lead to eutrophication
and a decrease in dissolved oxygen, thereby disrupting the balance of aquatic ecosystems. On the other hand, toxic and harmful
substances in wastewater may accumulate through the food chain, ultimately posing a threat to human health. For example, the
accumulation of certain heavy metal pollutants in the human body may cause chronic diseases and even cancer. Therefore, how to
effectively control the discharge of industrial wastewater and achieve its deep treatment and resource utilization has become an
important issue that urgently needs to be addressed in the field of environmental protection.
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