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Abstract: In the process of chemical production, the use of various materials is very necessary, and
in order to achieve the accurate application of materials, they must be tested. In this process, the
application of chemical analysis technology can improve the accuracy and efficiency of testing,
provide an important guarantee for the quality of production activities, and realize the supervision
of the entire production process, so that the products produced can achieve the desired effect. In the
future, chemical production enterprises will build dynamic database for the smooth progress of
material detection, build material control system, and establish a full life cycle simulation city, so as
to give full play to the function of chemical analysis technology.

1. Introduction

In the current society, the development speed of chemical industry is getting faster and faster. In
this process, a variety of chemical materials have appeared, and they can provide important
convenience for production activities. But some of these chemicals are of poor quality and pose a
threat to human safety. In order to eliminate these undesirable materials in a timely manner,
chemical analysis technology should be used to analyze the composition and effect of the materials,
so as to determine whether the materials will cause adverse effects on human health or the natural
environment. In the past, people only used a single means to analyze chemical materials within a
limited scope. At present, with the maturity of technology, people can comprehensively analyze the
chemical composition, chemical structure and reaction characteristics of chemical materials, which
can provide important basis for the effective use of materials.

2. Basic Overview of Chemical Analysis Technology

2.1. An Overview of Chemical Analysis Technology

Chemical analysis technology refers to the technology of qualitative or quantitative analysis of
the detection target according to the correlation chemical reaction and the relationship between
reactions. At present, the application scope of this technology has been further expanded, and the
types of technology have become more and more perfect. Currently, the techniques used in the
detection of chemical materials mainly include titration analysis, gravimetric analysis,
chromatographic analysis and colorimetric analysis. The first two techniques have been used for a
long time, belonging to a more traditional way. Although they can achieve the predetermined effect
and the composition comparison process is relatively simple, they have relatively high requirements
on the ability and experience of detection operators and are prone to errors. The latter two are
techniques developed in recent years. They use a variety of modern equipment as auxiliary, so it is
easier to operate, and the detection efficiency and quality have been effectively improved. In
particular, chromatographic analysis technique has been widely used in many enterprises, which
requires the assistance of professional chromatographic instruments and needs to be carried out in a
specific laboratory environment, so the detection cost is relatively high. In general, different
chemical analysis techniques have different characteristics, which should be combined with the
actual needs and realistic conditions in the selection.

DOI: 10.38007/Proceedings.0001537 -322- ISBN: 978-1-80052-010-3



2.2. Characteristics of Chemical Analysis Technology

After years of development, China’s chemical industry has made remarkable achievements,
which cannot be separated from the application of chemical analysis technology. It provides a
guarantee for the rapid development of the entire chemical industry. In the past, chemical analysis
technology is limited to the analysis of a single component of chemical materials; currently, the
analysis of multiple components has been realized, and the specific composition of components can
also be analyzed, and the content ratio of various compounds can be judged, which has important
practical value for production activities. With the maturity of technology and the update of
equipment, chemical analysis has formed a standardized system, in which each step is more and
more detailed. In addition to the analysis of various materials in the early stage of chemical
production, continuous monitoring can also be done during the production process. In the process of
development, chemical analysis has also developed electrochemical, photochemistry,
chromatography, spectrum and other instrumental analysis technology.

3. The Concrete Application of Chemical Analysis Technology in Chemical Material
Inspection

3.1. Determining Material Composition

In the process of chemical production, many types of materials are needed, and the composition
of these materials becomes more and more complex. Traditional chemical analysis is difficult to
analyze these components, but the application of modern chemical analysis technology makes this
problem easily solved. It can present various chemical components in chemical materials, and make
strict result judgments on the materials. In order to meet the needs of chemical production activities,
the types of chemical analysis techniques are also increasing, and the determination results of
material composition are becoming more and more accurate. According to the relevant requirements
of the state, before carrying out production activities, enterprises need to test the materials used,
understand the chemical substances in various materials, and analyze the organizational structure
and properties of the substances on this basis. Therefore, the application of chemical analysis
technology can guarantee the safety of production for enterprises, so that enterprises can make
targeted choices on the basis of understanding the characteristics of various materials.

3.2. Determine the Surface Activity and Understand the Reaction Characteristics

For the chemical manufacturing industry, in the process of development, it needs to rely on a
variety of chemical reactions to improve production efficiency, and achieve large-scale production
on this basis. To make the chemical reaction achieve the desired effect, it is necessary to select the
reaction environment reasonably and strictly control the types and quantities of various reaction
materials and catalysts. For example, when the gas contained in the air comes into contact with
some chemical materials, chemical reactions may take place, so as to change the properties of the
materials. Some chemical materials will react violently after contacting with the air, and the new
substances generated by the reaction will pose a threat to human health, or cause pollution and
damage to the surrounding environment. Therefore, when testing the chemical materials, first of all,
we must understand its surface activity and the chemical reaction occurs when it comes into contact
with air. The next step can be carried out only when the surface is safe. This can not only effectively
avoid damage to the surface of chemical materials, but also reduce the harm to the operator. At the
same time, it is necessary to analyze the reaction characteristics of chemical materials and
understand the substances stored inside the materials. In order to achieve this goal, workers need to
use chemical analysis techniques to analyze the number of ions, electrons, and photons in chemical
materials, and then use methods such as heating and humidification to create a stable environment
and maintain the stability of chemical materials’ surface activity, create good conditions for the
smooth progress of chemical reactions.

3.3. Identification of Chemical Structure
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From the microscopic point of view, the different structures and properties of chemical materials
are mainly related to the chemical substances in the materials. Each chemical has a unique crystal
structure. Some are stable, while others are active, so they can be dangerous in the event of a
change in the external environment. At the same time, if the crystal structure of the two chemicals
does not fuse, problems such as explosion, combustion and even corrosivity and radioactivity may
occur when the two chemicals come into contact. In order to avoid these problems, many chemical
materials need to be stored in a specific way as well as specific environment. In the process of
chemical production, operators need to ensure a certain amount of compatibility between different
materials and meet the corresponding production standards. The application of chemical analysis
technology can accurately detect all kinds of chemical materials and avoid the above unsafe factors.
For those relatively simple chemical structures, spectral detection technology and mass
spectrometry technology can be used to detect them. For those relatively complex chemical
structures, X-ray detection technology and other more sophisticated methods can be used to detect
and analyze.

3.4. Explore Safety Features

In our life, chemical materials can be seen everywhere. Most of the materials used in the
activities of clothing, food, housing and transportation are made of chemical materials, which
provide convenient conditions for our life. In the process of using, these materials need to be
affected by external environmental factors for a long time, and also need to contact with air, so it is
very necessary to ensure the stability of chemical materials, which can make the products play a
better role. In order to avoid unsafe factors of chemical materials, it is necessary to do a good job of
chemical analysis of materials, and use rigorous chemical analysis technology to explore the
changes of materials in different environments, so as to create conditions for the smooth production
activities of enterprises and provide a broader space for the development of enterprises.

4. Application Trend of Chemical Analysis Technology in Chemical Material Detection

4.1. Build Dynamic Database System

With the development of information technology, chemical analysis technology has become
more mature, it begin to combine with computer technology, electronic information technology and
other modern technologies, improving the scientific nature and rationality of material detection. In
this process, the construction of dynamic database system is an important embodiment, and it can
realize the dynamic monitoring of all kinds of chemical materials, so that the role of chemical
analysis technology is given full play. Meanwhile, it can also effectively reduce the man-made
deviation in this process, quickly obtain information, prevent data aging and reduce the
accumulation of errors. In this process, in order to adapt to this development trend, the enterprise
will also improve the ability and quality of the testing team, and actively introduce a variety of
advanced equipment and instruments, so as to promote the continuous optimization and update of
the system.

4.2. Build Intelligent Control System

With the maturity of chemical analysis technology, its application scope in the chemical industry
will be further expanded. In addition to production supervision, it can also achieve effective
integration with the control system, and form an intelligent control system on this basis. Depending
on its own function, the system can further reduce the deviation of equipment schedule through the
effective adjustment of various parameters. At the same time, it can also improve the accuracy of
testing and control of chemical materials through automatic processing of various testing data, and
analyze the structure of testing reasonably, so as to create good conditions for the smooth
implementation of various production activities in chemical enterprises.

4.3. Establish Simulation Three-Dimensional City of a Full Life Cycle
When chemical analysis technology was initially applied in the chemical industry, people only
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carried out material testing activities before starting production activities. With the continuous
maturity of technology, during the process of production activities, testing activities can be carried
out after the completion of activities, so as to realize three-dimensional simulation of the whole
process of chemical material production and use. Therefore, the future chemical analysis will also
establish the three-dimensional city of full life cycle simulation, which can simulate the entire
process of various chemical materials from production to development to use, and apply modern
technologies such as analog control and artificial intelligence in it, present the entire transformation
process of chemical materials in a dynamic manner, which can create good conditions for the
research and development of chemical materials and the promotion of various new detection
techniques.

Conclusions

In summary, in the process of testing chemical materials, the application of chemical analysis
technology can not only determine the composition of the material, but also analyze the
characteristics and structure of the material, and effectively identify the internal chemical
composition of the material. On this basis, we can understand the safety characteristics of materials
and analyze their using conditions, which create good conditions for the safe and smooth operation
of chemical production activities. In the future, chemical analysis technology will be further
developed, and through the integration of various intelligent technologies we can achieve effective
control and dynamic analysis of chemical materials, create a good situation of high efficiency and
high quality chemical production.
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