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Abstract

This study focuses on the Shihezi area and aims to deeply analyze the characteristics of particulate
matter components in organized waste gas and their impact on environmental air quality, providing
scientific basis for precise control of regional air pollution. During the research period, extensive
sampling was conducted on organized waste gases from key industries in the Shihezi area, and long-term
monitoring of ambient air was carried out. By using advanced technologies such as ion chromatography
and ICP-MS, the particulate matter components in the collected samples are analyzed in detail. At the
same time, with the help of source apportionment technology and environmental air quality models, their
impact on the environment is comprehensively evaluated.

The research results show that from 2020 to 2024, the pillar industries such as silicon, cement, and
aluminum in Shihezi area will flourish, promoting significant economic growth but also causing severe
air pollution problems. Taking the silicon industry as an example, its production process not only causes
pollution of fluoride and particulate matter in the surrounding environment, but also leads to a significant
increase in fluoride content in the surrounding soil and water bodies. Monitoring data from different
seasons in 2024 indicate that the average concentrations of PM..s and PMio frequently exceed the
standard, with the most severe pollution occurring in winter. In depth research has found significant
differences in the composition of particulate matter emissions across different industries. In the emissions
of silicon plants, the content of fluoride and silicon elements is prominent; The emissions from cement
plants are mainly composed of elements such as calcium and silicon; The particulate matter emitted by
aluminum plants is rich in aluminum and related compounds. Through source analysis technology, it was
further determined that industrial sources, transportation sources, and dust sources are the main sources
of atmospheric particulate matter in the Shihezi area, and the contribution ratio of these pollution sources
will change with seasonal and regional changes. In terms of meteorological conditions, factors such as
temperature, humidity, wind speed, and direction have a profound impact on the emission and
transformation of particulate matter. Meteorological conditions such as low temperature, high humidity,
and low wind speed can seriously hinder the diffusion of pollutants, leading to a sharp increase in
particulate matter concentration.

Through comprehensive evaluation of various environmental air quality models, it has been
confirmed that organized exhaust particulate matter has a significant impact on the environmental air
quality in the Shihezi area, and there is a clear regional transmission phenomenon. Under specific
meteorological conditions, pollution sources in the surrounding areas can have an undeniable impact on
the air quality of Shihezi. Based on the above research results, this study proposes a series of targeted

pollution control strategies. For example, implementing stricter fluoride emission reduction measures for



silicon plants to control pollution from the source; Optimize industrial layout to reduce centralized
emissions of pollutants; Strengthen regional joint prevention and control, and achieve cross regional
collaborative governance.

This study is the first to conduct a comprehensive and systematic analysis of particulate matter
components in organized waste gas in the Shihezi area, successfully clarifying the particulate matter
component spectra of different industries. Innovatively introducing advanced source apportionment
technology and closely integrating it with local conditions to accurately identify pollution sources. At the
same time, by comprehensively utilizing various environmental air quality models, the transmission
pathways and potential source areas of pollutants are comprehensively and deeply revealed. By
comparing the changes in air quality under different pollution control scenarios, practical and feasible
pollution control strategies were tailored for the Shihezi area. This is not only of great significance for
promoting the construction of ecological civilization in the region, but also provides valuable reference
examples for other areas facing similar problems in air pollution research and control.

Key words: Shihezi area; Organized waste gas; Particulate matter components; Environmental air

quality; Source parsing technology
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