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Abstract: This paper studied the monitoring method of volatile organic compounds (VOCs) in ambient
air and proposed an effective monitoring path. VOCs are organic compounds with boiling points
between 50 ° C and 260 ° C, which are easily volatile in the atmosphere and have an important impact
on the environment and human health. In order to monitor it effectively, we adopt advanced
chromatography technology, mass spectrometry technology and spectrum technology. In the actual
monitoring, the factors such as the selection of monitoring points, sampling time and frequency are
comprehensively considered to ensure the accuracy and reliability of the data. Through data
processing and analysis, the characteristics and rules in the data were extracted, which provided
strong support for environmental monitoring and governance. Further research and development of
more efficient, sensitive and accurate monitoring technologies and equipment are needed in the future
to cope with increasingly serious environmental problems.
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1. Introduction

With the development of industrialization and urbanization, the pollution of Volatile Organic
Compounds (VOCs) in the ambient air is becoming increasingly severe. VOCs are a vital component of
environmental pollution and have serious effects on the environment and human health. To understand
and mitigate environmental air pollution, the monitoring of VOCs has become increasingly important.
This article provides an analysis of the monitoring of VOCs in environmental air, aiming to enhance
the understanding and control of environmental air VOCs.

2. The Significance of Monitoring Volatile Organic Compounds in Environmental Air
2.1. Assessing Environmental Quality

Monitoring of environmental air VOCs can help assess environmental quality. By monitoring the
types and concentrations of VOCs, it is possible to determine the presence of harmful substances in the
environment, as well as their sources and distribution. This information assists in determining whether
environmental air quality complies with national standards and provides a basis for environmental
management and protection decisions.

2.2. Protecting Human Health

VOCs pose a certain level of risk to human health. Some VOCs have carcinogenic, teratogenic,
mutagenic, and other harmful effects. Prolonged exposure to high concentrations of VOCs increases
the risk of diseases such as cancer. By monitoring the concentration of VOCs in the environmental air,
it is possible to assess the extent of harm to human health and take measures to reduce the impact of
VOCs on the human body, thereby protecting public health.

2.3. Identifying Environmental Risks

VOCs pose a certain level of risk to human health. Some VOCs have carcinogenic, teratogenic,
mutagenic, and other harmful effects. Prolonged exposure to high concentrations of VOCs increases
the risk of diseases such as cancer [1]. By monitoring the concentration of VOCs in the environmental
air, it is possible to assess the extent of harm to human health and take measures to reduce the impact
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2.4. Raising Environmental Awareness

Monitoring of VOCs in environmental air can alert people to environmental issues in their
surroundings. By gaining knowledge about the sources, risks, and prevention measures related to VOCs,
the public's awareness of environmental protection can be enhanced. Additionally, the public can
actively participate in environmental conservation efforts by engaging in environmental activities and
monitoring corporate pollution practices, collectively contributing to the advancement of
environmental protection initiatives.

3. Effective Monitoring Pathways for Volatile Organic Compounds in Environmental Air
3.1. Collection of VOC Samples

Collecting samples of Volatile Organic Compounds (VOCs) in environmental air is a precise and
experience-dependent task. To ensure sample representativeness, it is essential to select an appropriate
sampling time. Sampling during periods of significant weather fluctuations or human interference can
affect the quality and reliability of the samples and should be avoided as much as possible [2].

Additionally, controlling the sampling flow rate is of great importance. The flow rate directly
impacts sampling efficiency and quality. In general, a flow rate of approximately 100 L/min is suitable
for collecting samples. Furthermore, the sampling duration should be set based on specific needs and
monitoring objectives, with a preference for completing the sampling within 24 hours to ensure sample
freshness and validity.

Furthermore, the preservation and handling of samples during the sampling process should be noted.
Strictly following relevant regulations ensures sample stability and safety. Sample containers must be
sealed during collection to prevent contamination or loss. Additionally, attention should be paid to
changes in the surrounding environment during the sampling process, and sampling plans should be
adjusted as needed to accommodate the sampling requirements under varying environmental conditions.

3.2. Analysis Methods for VOCs

The analysis of VOCs is a complex and rigorous environmental detection method, primarily
comprising three crucial stages: sample pretreatment, instrument analysis, and data processing [3]. In
the pretreatment stage, collected samples often require steps like dehydration, filtration, and
concentration to eliminate impurities and reduce interference with the accuracy of instrument analysis.
For instance, low-temperature freeze-drying involves lowering the temperature to condense water
vapor, effectively removing moisture from the sample, while ultrasonic drying generates heat through
ultrasonic vibration to rapidly evaporate water vapor. These dehydration methods help safeguard
sample stability and enhance the accuracy of instrument analysis.

In the instrument analysis stage, commonly used analytical instruments include Gas
Chromatography-Mass Spectrometry (GC-MS) and Fourier Transform Infrared Spectroscopy (FTIR),
among others. These high-precision analytical instruments can qualitatively and quantitatively analyze
VOCs in the sample, providing rich compound information and concentration data. When conducting
instrument analysis, it is essential to select appropriate analytical conditions and methods and strictly
adhere to standard procedures to ensure the accuracy and reliability of the analysis results. For instance,
when using GC-MS for VOCs analysis, it is necessary to choose suitable chromatographic columns and
mass spectrometry conditions for different types of VOCs to achieve optimal separation and the highest
detection sensitivity.

Finally, the analysis results need to be processed and interpreted to gain a deeper understanding of
the types and concentrations of VOCs in environmental air. This stage requires specialized data
processing techniques and software, such as spectral analysis, peak identification, and quantitative
calculations, to transform complex raw data into interpretable analysis results, providing critical
information for environmental monitoring and management. For example, quantitative calculations can
provide information on the concentration levels of VOCs and the proportions between various
compounds, facilitating assessments of their environmental impact and potential harm to human health.
Additionally, any anomalous data or exceptional circumstances require further quality control and
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treatment, which may involve repeated measurements or validation and data correction using
alternative measurement methods. This ensures the accuracy and reliability of the data, offering
dependable support for environmental monitoring and management.

3.3. On-Site Monitoring Techniques

With the rapid advancement of technology, on-site monitoring techniques have found increasingly
broad applications in the field of VOCs monitoring in environmental air. Innovative technologies such
as sensor technology, online analysis techniques, and handheld analytical instruments have provided
more convenient, efficient, and reliable methods for VOCs monitoring.

The application of these technologies overcomes the limitations of traditional monitoring methods.
They can provide accurate monitoring data in a short time, offer real-time, portability, and mobility
advantages, and are particularly suitable for emergency monitoring and on-site investigations of
environmental air VOCs. These technologies not only enhance the efficiency of monitoring
professionals but also provide them with more flexible means of monitoring.

As these technologies continue to develop, the cost of monitoring equipment is gradually
decreasing, making them increasingly accessible and essential in the field of environmental monitoring
[4]. In the future, as technology continues to innovate and be applied, on-site monitoring techniques in
the field of VOCs monitoring in environmental air will become even more widespread and in-depth,
making a greater contribution to environmental protection efforts.

3.4. Data Processing and Analysis

For the collected data on Volatile Organic Compounds (VOCs), a series of processing and analysis
steps is required. Data cleaning, preprocessing, and analysis are the three primary stages. In the data
cleaning stage, it's necessary to address issues such as outliers, missing values, and anomalies to ensure
the accuracy and reliability of the data. In the preprocessing stage, data organization, normalization,
and standardization are essential steps to make the data more amenable to analysis and interpretation.
Finally, in the analysis stage, appropriate statistical methods and models, such as principal component
analysis, cluster analysis, or support vector machines, or standardized VOCs monitoring methods like
HJ1154—2020, are employed to conduct in-depth exploration and research on the data. This can yield
valuable monitoring information, including the types, concentrations, and sources of pollutants, serving
as critical reference data for environmental monitoring and management.

3.5. Source Apportionment of VOCs

To effectively reduce VOCs emissions, a comprehensive analysis of these compounds is necessary.
Firstly, VOCs can be categorized into various groups such as industrial sources, traffic sources, and
residential sources based on their characteristics in terms of type and concentration. Next, through the
application of techniques like time-series analysis and GIS, emissions sources of these different VOC
categories can be analyzed in terms of spatial and temporal aspects, leading to a better understanding of
their primary sources and emission patterns. These techniques can assist in understanding the
contribution of different emission sources to VOC concentrations in the environmental air. Lastly, in
combination with emission inventories and emission factor models, it is possible to calculate the
contribution of each emission source to VOC concentrations in the environmental air, providing a
scientific basis for subsequent pollution control and management efforts. The application of these
methods can offer essential support and assistance in reducing VOC emissions.

3.6. Environmental Air Quality Models

Environmental air quality models are essential tools for environmental scientists to study the
behavior and evolution of pollutants in the environment. These models are based on fundamental
principles from physics, chemistry, biology, and other disciplines. They use mathematical models to
describe and predict the complex processes of pollutant dispersion, transformation, and fate in the
ambient air environment. These models typically consider various factors, including meteorological
conditions, topography, emission sources, and more. Through comprehensive analysis of these factors,
they can simulate and predict environmental air quality [5].

To enhance the accuracy and practicality of these models, scientists continually explore the
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integration of the latest technologies into model optimization and improvement. For example, advanced
techniques such as big data and artificial intelligence can be employed to train and validate models
more precisely, thus improving their predictive accuracy and stability.

By establishing robust environmental air quality models, these models provide substantial support
to various fields, including environmental protection, urban planning, and public health. For instance,
in environmental protection, these models can predict the impact of pollutant emissions on the
environment, thereby providing a basis for more scientifically grounded environmental protection
policies and measures. In urban planning, they can forecast the environmental air quality in different
regions of a city, offering more scientific decision-making support. In the realm of public health, these
models can predict the impact of pollutants on human health, contributing to more scientific and
reliable public health safeguards.

3.7. Health Impact Assessment

To comprehensively assess the impact of Volatile Organic Compounds (VOCs) on human health, a
systematic health impact assessment is necessary. Firstly, a variety of scientific methods, including
epidemiological investigations and toxicological research, need to be employed to gain a deeper
understanding of the pathways through which VOCs affect human health and the severity of their
hazards. These research methods can also identify the main sources of pollutants and their transmission
routes, thereby effectively controlling and reducing pollutant emissions.

Next, environmental monitoring and assessment are indispensable. By monitoring the concentration
and composition of VOCs in the ambient air and combining this with exposure risk assessment, it's
possible to calculate the exposure levels and corresponding risk values for the population. These data
can be used to assess the potential impact of environmental pollution on human health and provide a
scientific basis for subsequent risk management.

Finally, based on the results of the risk assessment and national policy standards, targeted health
policies and measures can be developed. These policies and measures may include improving air
quality, strengthening pollutant emission control, raising environmental awareness, and more, all aimed
at minimizing the impact of VOCs on human health as much as possible.

Furthermore, health impact assessments not only provide a scientific basis for environmental
regulation and public health but also increase the overall society's attention and participation in
environmental protection. Public awareness of environmental issues can promote the joint involvement
of governments, businesses, and the public in environmental protection efforts, thereby advancing
sustainable and green development.

4. Conclusion

In conclusion, to fully harness the potential of environmental air VOCs monitoring technology, it is
essential to further advance research and applications in VOCs monitoring. Improving the accuracy and
reliability of monitoring data is of utmost importance in this regard. These data not only shape our
understanding of environmental pollution but also provide guidance for the formulation of effective
environmental protection strategies. Through continuous enhancement of technological development
and practical application, we can contribute more significantly to the development of the environmental
protection field.
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