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Research and analysis on pollutant exhaust gas detection
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[Abstract] With the rapid advancement of industrialization and the continuous expansion of urbanization,
exhaust emissions have become a core issue that seriously affects environmental quality and public health. In the
industrial production process, many enterprises such as steel plants, chemical plants, cement plants, etc. emit
huge amounts of exhaust gas into the atmosphere every day, including various pollutants such as sulfur dioxide,
nitrogen oxides, particulate matter, and volatile organic compounds. At the same time, the rapid increase in the
number of motor vehicles has made exhaust emissions an important contributor to air pollution, especially in
urban areas where carbon monoxide, hydrocarbons, nitrogen oxides, and other pollutants in car exhaust
seriously affect urban air quality. In the process of energy utilization, the combustion of fossil fuels such as coal
and oil also releases a large number of pollutants. According to data from the Ministry of Ecology and
Environment, in 2022 alone, more than 8 million industrial waste gas tests were completed nationwide, with
detection accuracy reaching ppb ( parts per billion ) level, accurately identifying key pollution factors such as
VOC:s and nitrogen oxides. This is enough to demonstrate the seriousness of the problem of waste gas pollution.
The pollutants in the exhaust gas will cause a series of environmental problems, such as sulfur dioxide and
nitrogen oxides are the main precursors of acid rain, volatile organic compounds will lead to photochemical
smog, and particulate matter, especially PM2.5, is a serious threat to human respiratory system health, leading
to increased incidence of respiratory diseases, cardiovascular diseases and other incidence rate. In this context,
exhaust gas detection, as an important component of the environmental monitoring system, provides scientific
basis for pollution control, environmental assessment, and policy formulation through systematic analysis of
various types of exhaust gas emissions. Its importance has become increasingly prominent.
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