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Development and application research of low-carbon
emission technology in the chemical industry

Zhimeng Yang
Goer Co., Ltd., Weifang, Shandong, 261000, China

Abstract

With the increasingly severe global climate change problem, low-carbon economy has become the core goal of the development
strategies of all countries. As an energy-intensive industry, the chemical industry accounts for a large proportion of the global total
emissions of carbon emissions. Achieving low-carbon emissions in the chemical industry is not only an important measure to combat
climate change, but also a key path to promote green and sustainable development. In this context, the development and application
of low-carbon emission technology has become the core task of the transformation and upgrading of the chemical industry. By
introducing advanced energy-saving technology, carbon capture and storage (CCS) technology, and green catalytic technology,
chemical enterprises are expected to improve resource utilization efficiency and reduce production costs while reducing greenhouse
gas emissions. Although some progress has been made in the application of low-carbon emission technology in the chemical industry,
there are still many challenges in technological innovation, economic evaluation and industrialization promotion. Therefore, in-
depth research on the development and application of low-carbon emission technology and the exploration of feasible solutions have
become an important topic to be solved in the current chemical industry.

Keywords
low carbon emissions; chemical industry; carbon capture and storage; energy saving technology; green chemistry
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Detection of resistance in natural gas pipeline and its impact

on natural gas supply

Lei Cao Shixiang Song Wei Zhang Qingwei Wang Zihan Zhang
CNPC Pipeline Testing Technology Co., Ltd., Langfang, Hebei, 065000, China

Abstract

Natural gas is a low-carbon, efficient, economical and convenient to use clean energy. Taking natural gas as an energy source can
reduce the consumption of oil and coal, reduce the emission of dust and sulfur dioxide, and reduce the pollution to the environment.
At present, natural gas transportation is mainly pipeline transportation. Safe and reliable pipeline transportation is directly related to
industrial production, people's livelihood and social stability, and the help of internal detection means can help people grasp the health
status of pipeline, which is of great significance for improving the safety and reliability of natural gas transportation. Based on this, this
paper detects the resistance in the natural gas pipeline and explores the influence of the internal resistance on the natural gas supply.

Keywords

natural gas pipeline; gas supply stability; internal detection resistance; friction resistance
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Study on safety problems and control strategy in chemical
process design
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Abstract

Chemical industry, namely the chemical industry, where the use of chemical methods to change the composition or structure of
substances or the synthesis of new substances, all belong to the chemical production technology, that is, chemical engineering. In the
design link, because some chemicals are dangerous, the safety of the design link has always been the key to the development of the
industry. It is necessary to design personnel hunger, design requirements and objects, in-depth analysis of the possible safety risks in
the design link, and develop targeted control strategies. Starting with chemical process design, this paper analyzes the potential safety
risks in the design link, and formulates feasible prevention and control strategies to ensure the safety of chemical design.

Keywords
chemical process design; safety risks; quality management
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Common energy-saving and consumption-reduction
techniques in chemical technology
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Abstract

In the process of the development of China’s chemical industry, the consumption of energy is increasing, and in the process of reform
and development, the party and the government attach great importance to energy conservation and environmental protection, so the
chemical industry to adjust and optimize the use of the corresponding technical means of energy saving and consumption reduction.
Only in this way can chemical enterprises follow the pace of national development and achieve the requirements of sustainable
development. Of course, in order to really do this, the application of energy saving and consumption reduction technology in
chemical process should be more effective and scientific, so this paper will analyze some common energy saving and consumption
reduction technology measures in chemical process.

Keywords

chemical process; energy saving and consumption reduction technology; measures
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Briefly describe the fluid vibration analysis method based
on the EIG manual
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Abstract

Process pipeline systems have traditionally been designed based on static analysis, with little or no attention paid to fatigue caused
by vibration. Because most pipeline design specifications consider pipeline vibration as temporary or passive. The vibration analysis
report in overseas projects is independent of the stress calculation report, with the aim of identifying vibrating pipelines and providing
solutions. The basis for vibration analysis in overseas projects is the Pipeline Vibration Analysis Guidelines of the London Energy
Institute. This guide can also provide analysis methods for small diameter pipeline vibration and turbulent pipeline vibration, and
provide ideas for solving pipeline analysis. This article briefly describes the causes and influencing factors of pipeline vibration based
on the Guidelines for Pipeline Vibration Analysis, and also introduces the analysis methods of fluid vibration. Provide application
reference for the determination of pipeline fluid vibration.

Keywords
fluid vibration; Vibration analysis; Process pipeline
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Common problem handling in the design and manufacturing-
process of pressure vessels

Lizhen Wang Dajiang Lang Hongru Ba Feng Zhang
Henan Xinlianxin Chemical Industry Group Co., Ltd., Xinxiang, Henan, 453700, China

Abstract

In the design and manufacturing of pressure vessels, common problem handling involves rational material selection, optimized
design parameters, precise welding processes, strict quality inspection, configuration of safety accessories, stress analysis control,
implementation of anti-corrosion measures, standardized operations, and energy-saving and environmental protection requirements.
Careful consideration should be given to material properties, welding quality, residual stress, safety devices, and corrosion protection
to ensure structural strength and durability, while complying with relevant standards to improve overall safety and efficiency.
These measures work together to ensure the reliable operation and long-term stable use of pressure vessels under various working
conditions. This article aims to explore the manufacturing process technology of pressure vessels, selecting materials, adjusting
design parameters, and ensuring that pressure vessels can maintain stability and reliability in diverse working environments.

Keywords
pressure vessel; design; manufacture
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Design of Chemical Pressure Vessels and Analysis of Unsafe
Factors

Hongru Ba Lizhen Wang
Henan Xinlian Xin Intelligent Equipment Technology Co., Ltd., Xinxiang, Henan, 453700, China

Abstract

This article provides an in-depth analysis of the design of chemical pressure vessels and their unsafe factors. Firstly, the basic
concepts, classifications, and important roles of chemical pressure vessels in the chemical industry were introduced. Subsequently,
the main principles and key aspects of pressure vessel design were elaborated, including material selection, structural design, and
configuration of safety devices. On this basis, the article analyzes the unsafe factors that exist during the operation of chemical
pressure vessels, such as design defects, material problems, operational errors, external environment, etc., and explores the impact of
these factors on the safety performance of pressure vessels. Finally, targeted improvement measures and suggestions were proposed
to reduce the risk of accidents and ensure the safe operation of pressure vessels.

Keywords
chemical industry; Pressure vessel; Unsafe factors; security
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Research on the implementation path of chemical safety
engineering with chemical essential safety as the core

Haitao Xu' Xianlin Zhang’

1. Sichuan Tiancheng Safety Technology Evaluation and Consulting Co., Ltd., Chengdu, Sichuan, 610000, China
2. Shaanxi Liangtai Safety Technology Co., Ltd., Xi’an, Shaanxi, 710000, China

Abstract

With the rapid development of the global chemical industry, the importance of chemical safety engineering is becoming increasingly
prominent. This paper focuses on the core of chemical essential safety, and discusses the implementation path of chemical safety
engineering. Starting from the concept of the essential safety of chemical industry, a series of specific implementation paths and
methods are put forward in combination with each links of the whole life cycle of chemical production, including research and
development, design and operation. Through the introduction of advanced technology and concept, it aims to improve the safety of
chemical production, reduce the accident risk, and provide a strong guarantee for the sustainable development of the chemical industry.

Keywords

chemical industry is intrinsically safe; chemical industry safety engineering; full life cycle; technological innovation
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The practical exploration of coking technology innovation
and the improvement of gas purification efficiency

Huaijun Wei
National energy Group coal coking Co., Ltd. Xifeng Branch Coking Plant, Wuhai, Inner Mongolia, 016000, China

Abstract

The innovation of coking technology and the improvement of gas purification efficiency are the key to the green development of
the current steel and coal chemical industry. The traditional coking process has low gas purification efficiency and high pollutant
emission, so it is urgent to use technological innovation and process optimization to improve the comprehensive benefits. This paper
discusses the coking process and gas purification technology, analyzes the innovation path of coking technology and its influence
on gas purification, and puts forward the new coking technology combined with the new process of gas purification. In view of the
trend of future technology development, this paper puts forward the direction of further improving gas purification efficiency and
energy saving and emission reduction. The linkage innovation of coking and gas purification provides a new technical path for the
sustainable development of steel and coal chemical enterprises.

Keywords
coking technology; gas purification; technological innovation; energy saving and emission reduction
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Study on the optimization and application of liquid ammonia
refrigeration process in chemical production

Yi Liu
Tianjin North Human Resources Management Consulting Co., Ltd., Tianjin, 300011, China

Abstract

Liquid ammonia refrigeration technology, as a mature and widely used in the field of chemical production, plays an important role
in improving production efficiency, ensuring product quality, energy saving and emission reduction. However, with the continuous
improvement of the requirements for energy saving and consumption reduction, environmental friendliness and refrigeration
efficiency in the chemical industry, the optimization research of liquid ammonia refrigeration process is particularly important. From
the working principle of liquid ammonia refrigeration process, analyzes its application in chemical production, discusses the main
problems existing in liquid ammonia refrigeration system, such as system energy efficiency, operation stability and environmental
protection challenges, and puts forward the corresponding optimization strategy, such as improving liquid ammonia cycle efficiency,
optimize the evaporator design, adopt advanced heat exchange technology, etc. Through the research and practice of these
optimization measures, this study aims to improve the overall performance of liquid ammonia refrigeration system, reduce energy
consumption, and promote its more extensive application in chemical production.

Keywords

liquid ammonia refrigeration; chemical production; system optimization; energy saving and heat exchange technology
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Safety risks and preventive measures in the production
process of chemical products

Yajun Chen
Jiangsu Changqing Agrochemical Nantong Co., Ltd., Nantong, Jiangsu, 226407, China

Abstract

With the continuous development of the production technology of chemical products, the chemical safety problem has attracted more
and more attention. Through the detailed investigation and study of all kinds of safety risks in the production process of chemical
products, this paper analyzes the causes deeply, and also puts forward the corresponding preventive measures. Research found that the
safety risks mainly come from the aging of production equipment, non-standard operation and other aspects. In order to effectively
prevent potential safety risks, we put forward a number of preventive measures, including regular inspection of production equipment
and strengthening the safety training of operators. Practice has proved that the effective management and control is an important way
to prevent the potential safety risks in the chemical production process. Through the formulation of scientific safety system and the
implementation of preventive measures, the accident risk can be minimized in the production of chemical products. The research
results provide an important reference for the safety production of other similar chemical enterprises.

Keywords
chemical safety; safety risks; preventive measures
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Abstract

In the development of chemical industry, because some chemicals have the characteristics of inflammable and explosive, there
are some dangers in chemical production, and chemical safety production has become the key to the development of the industry.
With the development of science and technology, artificial intelligence technology has gradually entered the chemical industry,
through intelligent technology and automation technology to avoid the safety risks of personnel, it requires the chemical industry to
strengthen the attention to artificial intelligence technology, to replace human operation through machinery, to ensure the safety of
production. This paper starts with the artificial intelligence technology, analyzes the application of the technology in the chemical
safety production, and makes the appropriate application strategies to ensure the safety of production.

Keywords
artificial intelligence; chemical safety; quality management; hidden dangers
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