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Prediction of temporal and spatial distribution of hydrogen
storage tank leakage and diffusion based on physical
constraint neural network

Guanjun Wu"* Guangwen Zhang"’ Xiaoxiao Dou” Xiaojing Hou'? Xiaobo Hou'?

1. National Key Laboratory of chemical Safety, Qingdao, Shandong, 266104, China
2. Sinopec Safety Engineering Research Institute Co., Ltd., Qingdao, Shandong, 266104, China

Abstract

The combustible vapor cloud leaked from the hydrogen storage tank is easy to cause combustion and explosion accidents. In order
to accurately predict the leakage and diffusion area, the computational fluid dynamics (CFD) tool was used to simulate the leakage
and diffusion process, and the prediction model of the spatio-temporal distribution of hydrogen storage tank leakage accidents (HRS-
PINN) was established, and compared with the prediction model based on pure data driven. The results show that the percentage
error of leakage and diffusion distance of the proposed model is less than 15% compared with that of CFD simulation, and the
calculation speed is three orders of magnitude faster, and the prediction accuracy is better than that of the traditional neural network
model, which can provide an effective reference for emergency command and decision-making of hydrogen storage tank leakage and
diffusion accident.

Keywords
storage tank; leakage and diffusion; artificial intelligence; numerical simulation
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Study on Wastewater Treatment Process from Methyl
Benzoylformate Production

Wei Liu Jiang Chen Dangjun Huang
Zhejiang Donghai New Material Technology Co., Ltd., Shaoxing, Zhejiang, 312300, China

Abstract

Methyl benzoylformate is an important intermediate in organic synthesis and holds significant importance in various fields such as
pesticides and pharmaceuticals. It exhibits broad-spectrum antibacterial activity but possesses poor biochemical activity and cannot
be directly decomposed by microorganisms. This presents a challenge for production enterprises of this substance.In this study,
wastewater from methyl benzoylformate production was investigated as the research object. The influencing factors of the Fenton
process and the iron-carbon micro-electrolysis pretreatment process were studied. Biochemical experiments were further conducted to
verify the biochemical degradability improvement achieved by the pretreatment processes.The results indicated that both the Fenton
process and the iron-carbon micro-electrolysis pretreatment process could significantly enhance the biochemical degradability of the
wastewater. An COD,, removal rate of 30% was achieved, which is considered to represent a significant improvement in biochemical
degradability.Based on the comparison of biochemical experimental data, the iron-carbon micro-electrolysis pretreatment process was
found to be more suitable for this wastewater. A biochemical COD, removal rate of 71.2% was attained, with the effluent COD,
concentration = 245 mg/L, which is well below the discharge standard.

Keywords
methyl benzoylformate; fenton pretreatment; iron-carbon micro-electrolysis.
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Carbon emission characteristics, accounting points and
deep emission reduction strategies of fine chemical industry

Shenghong Zhu
Jiangxi Jinsusan Engineering Consulting Co., Ltd., Ganzhou, Jiangxi, 341000, China

Abstract

As an important component of the national economy, the carbon emissions of the fine chemical industry are increasingly receiving
attention. Fine chemical products are widely used in various fields such as medicine, pesticides, coatings, electronics, etc., and play
an irreplaceable role in modern life. However, the production process of this industry is complex and diverse, involving numerous
chemical reaction processes, resulting in unique characteristics of its carbon emissions. Exploring deep emission reduction strategies
can help the fine chemical industry reduce energy consumption, improve resource utilization efficiency, and enhance the industry’s
advantage in global green economy competition. This article analyzes the carbon emission characteristics of the fine chemical
industry, elaborates on the key accounting points, and further explores deep emission reduction strategies, aiming to promote the low-
carbon transformation of the fine chemical industry and address climate change.

Keywords
fine chemical industry; Carbon emission characteristics; Key points of accounting; Deep emission reduction strategy
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Study on the necessity and measures of constructing safety
risk control system in chemical enterprises

Shengxin Duan
Shandong Caike New Materials Co., Ltd., Dongying, Shandong, 257200, China

Abstract

As one of the pillars of the national economy, the chemical industry holds a pivotal position in economic development. However,
its production process involves numerous hazardous chemicals and complex procedures, leading to consistently high safety risks.
This paper delves into the necessity of establishing a safety risk management system for chemical enterprises. It presents a series
of targeted and actionable measures based on detailed data and real-world cases, aiming to enhance the safety management level
of chemical enterprises, effectively prevent accidents, and promote the safe, stable, and sustainable development of the chemical
industry.
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Application and optimization of solvent extraction in
chemical separation and purification

Lili Jia
Liaoning Kailaiying Pharmaceutical Chemistry Co., Ltd., Jinzhou, Liaoning, 121000, China

Abstract

Solvent extraction is a crucial separation and purification technique in chemical processes, widely applied across various fields of
the chemical industry due to its high efficiency and selectivity. This paper delves into the fundamental principles and characteristics
of solvent extraction and provides a detailed exposition of its applications in petrochemicals, fine chemicals, and hydrometallurgy.
Additionally, through case studies, it illustrates the effectiveness of optimized solvent extraction processes in enhancing separation
efficiency, reducing costs, and minimizing environmental pollution. Furthermore, it looks ahead to the future development directions
of solvent extraction technology, aiming to offer more comprehensive and in-depth insights for professionals in the chemical industry,
promoting continuous innovation and development in solvent extraction technology within the chemical sector.
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solvent extraction; chemical industry; separation and purification; optimization
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Research and Application of Multi-Property Infrared
Analyzer for Solid Particulate Materials in the Performance
Analysis of Polyolefins

Guosheng Liu Yaxin Zhang Wenxing Liu Jingfang Hu Fang Zhao
Guoneng Baotou Coal Chemical Co., Ltd., Baotou, Inner Mongolia, 014030, China

Abstract

This paper explores the application of a multi-property infrared analyzer for solid particulate materials in the performance analysis of
polyolefins. Traditional performance testing of polyolefins is generally conducted using specialized testing tools. This paper discusses
the working principle of the multi-property infrared analyzer for solid particulate materials and the performance characteristics of
polyolefins, illustrating the application of this technology in the analysis of various properties such as melt flow index, density, yellow
index, isotactic index, ash content, and mechanical properties of polyolefins. Research shows that the multi-property infrared analyzer
for solid particulate materials can replace traditional analytical instruments, providing fast and accurate performance testing data for
polyolefin materials, which serves as an important basis for material performance evaluation, production process control, and product
quality control. This technology has broad application prospects in the production and research and development of polyolefins,
contributing to the performance optimization of polyolefin materials and the development of new products.

Keywords
Multi-Property Infrared Analyzer for Solid Particulate Materials; Polyolefins; Performance Analysis
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Novel Preparation Method of High-purity Flomoxef Acid

Min Lin

Fujian Province FUKANG Pharmaceutical Ltd., Fuzhou, Fujian, 350309, China

Abstract

Objective: To prepare (6R, 7R)-7-(2-difluoromethylsulfanylacetamido)-3-[1-(2-hydroxyethyl)-1H-tetrazol-5-ylsulfanylmethyl]-
7-methoxy-8-0x0-5-oxa-1-azabicyclo [4.2.0] oct-2-ene-2-carboxylic acid with high purity. Methods: Flomoxef nucleus was used
as the starting material to prepare flomoxef acid by five-step synthesis. Results and conclusion: The process is simple operation,
environment-friendly and suitable for industrial production. The purity of flomoxef acid obtained is above 99.5%.

Keywords
flomoxef acid; flomoxef nucleus; synthesis; crystallization
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The influence of the content of cis-1,4- structure in isoprene
rubber on its mechanical properties

Binbin Zhang' Wenjie Hu’
1. Pucheng Shaanxi Coal Technology Research Institute Industrialization Demonstration Industrial Base Co., Ltd.,

Weinan, Shaanxi, 715599, China
2. Shaanxi Coal and Chemical Technology Research Institute Co., Ltd., Xi’an, Shaanxi, 710199, China

Abstract

Isoprene rubber (IR) is widely recognized as the optimal substitute for natural rubber (NR) due to its closest resemblance in
microstructure to NR, with mechanical properties serving as the critical determinant for its application scope.The research
demonstrates that for IR specimens with cis-1,4-structure content exceeding 94%, this structural parameter emerges as the critical
determinant of mechanical performance, with its impact becoming more pronounced at higher concentrations. Notably, when the
cis-1,4-structure content surpasses 98%, the performance characteristics of isoprene rubber become comparable to those of No. 5
standard natural rubber (NR), indicating its potential for complete (100%) substitution of natural rubber in practical applications.

Keywords
Isoprene rubber (IR); Natural rubber (NR); Cis-1,4-structure; Mechanical properties
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PRIGIPERED AT, KT, RS ) OO DAL, SR AT R, T
OGRS, R TR PR IR T ok e RS0 DU/, (12015 UV,
ey NSRS T 1T T R BT S N
RIS, ARt oo 7y PERTIIGEIIRRURIILEE, REHAR AR
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ik (cis-1,4) &&. [TERE, BREEEFRRNN,
(BRI RAEE A RIE . ASOAN SRR
DS FRE cis-1,4 S8k, IR cis-1,4 SR
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K H-NMR e R oW A5 #y & , "H-NMR {5
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2.2.4 JRAE A SR T

OhrHERE . ERN ). WrEdEHE,

% GB/T528-1998 1E = Bk RHE A A BR A FAE 1 GT-
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BB (KN/m) 6733 69.53  69.67  70.54 7271

80

|—B— Tensile strength
|=@®— Tear strength
34

176
= =
s 2 =
© Z
S n 172 =
o =
= o0
2 30F g
+ ] =
©w +
168 w
2 o
w8k 3
g =

= - 64

26
1 1 1 1 1 1 1 60
60 65 70 75 80 85 90

Mooney viscosity
E 2. et EXH R E / #i B E S0

MFARILIEH, Y5 IUREH cis-1,4 SEAANTE,
B S E< 1% 0, TEMERE 60-90 FO7EEIN, AR
JERSEEXS I i (SRS . BIEIRATHSENAR N LE AT 2
K&, HEERENIES, AR AR AL, #i%

26

BECHEHOIAE, TR S, WEBRR T4
5 1N/, T AT VARSI BA TR B
IVBAEEEHON S, WAL RIS, 5%
A A

4 #5ig

L AN cis-1,4 & &1 IR T T ) A HEREI,
AIDUSH Y S AR cis-1,4 &8> 94%, [T JEREEE > 60
IF, cis-1,4 B e M) 5 0m fE () S R 35, 24 cis-1,4
EE> 98% I, HALMERE R DU 5# SRAERARI . (AT
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The importance of chemical analysis in wet desulfurization
systems

Jianjun Lu

Taiyuan No.l Thermal Power Plant, Shanxi Electric Power Co., Ltd. of National Energy Group, Taiyuan, Shanxi,
030000, China

Abstract

In the operation of flue gas desulfurization (FGD) systems, chemical analysis is of great significance. During hot-state commissioning
and normal operation, establishing a chemical analysis monitoring program and conducting relevant analyses are crucial for
ensuring the system operates well. The objectives include calibrating online instruments to ensure data accuracy; assisting in daily
process control and operation to maintain system stability; promptly identifying and analyzing disturbances and issues to reduce
fault risks; evaluating and optimizing system performance to enhance desulfurization efficiency; establishing initial characteristic
and performance data for subsequent comparative analysis; and monitoring wastewater and by-products to ensure compliance with
environmental standards. Chemical

Keywords

wet desulphurization system; chemical analysis; importance
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1.4 M EKNE = REERFEIR
XugEeBX. S=EUESE

1E FGD ZZ0a TSR . &R oA ko2
BT LB SR EEN TIE, SR UIEBET AR
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BITEGE . RIS A A .
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Research on optimization of chemical process and energy
saving and emission reduction based on green chemistry
concept

Liangliang Yang
Shanxi Linxin Coal Coking Co., Ltd., Linfen, Shanxi, 042509, China

Abstract

Green chemistry is a crucial field for achieving sustainable development, aiming to reduce or eliminate the negative environmental
impacts of chemical processes to promote environmental protection and resource conservation. As industrialization advances, the
chemical industry has become one of the primary sources of global energy consumption and pollution emissions. How to ensure
production efficiency while reducing energy consumption and pollution emissions has become a critical issue that the chemical
industry urgently needs to address. Research on process optimization and energy conservation in chemical engineering based on the
principles of green chemistry not only helps promote the sustainable development of the chemical industry but also holds significant
importance for achieving global energy conservation and emission reduction goals. This paper starts from the basic principles of
green chemistry, discusses energy-saving and emission reduction strategies in chemical processes, and analyzes practical cases of
improving energy efficiency and reducing emissions through process optimization, catalyst development, and resource recycling. The
research results show that the introduction of green chemistry concepts effectively promotes the green transformation and sustainable
development of the chemical industry.

Keywords
green chemistry; chemical process; energy saving and emission reduction; sustainable development; process optimization
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Study and optimization of heavy metal content detection
method in chemical products

Zhenzhen Cao Xinyu Shi
Zibo Institute of Inspection, Testing and Metrology, Zibo, Shandong, 255060, China

Abstract

In the quality control of chemical products and environmental safety supervision, heavy metal content detection technology holds
a significant position. Although traditional detection methods have a certain application foundation, they are limited in sensitivity,
accuracy, and operational efficiency, making it difficult to fully meet the complex sample analysis requirements. This paper focuses
on the current development status of heavy metal detection technology, delving into the application performance and technical
points of atomic absorption spectroscopy, inductively coupled plasma emission spectroscopy, and X-ray fluorescence spectroscopy.
It emphasizes research progress in key areas such as pretreatment optimization, interference control, parameter adjustment, and
automation integration. The paper proposes standardized and modular optimization strategies for testing methods targeting various
types of chemical products, aiming to enhance the reliability and engineering adaptability of test results, and to promote the
development of testing systems towards higher efficiency, standardization, and intelligence.

Keywords
heavy metal detection; chemical products; spectroscopic analysis; method optimization; standardization
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Reasons and preventive measures for chemical safety
production accidents

Jianxun Su

China Special Logistics Intelligent Emergency Monitoring Platform Co., Ltd., Fushun, Liaoning, 113000, China

Abstract

Chemical production safety accidents are frequent and highly hazardous, becoming a critical factor that constrains the sustainable
development of the industry. Accidents often stem from multiple factors such as equipment aging, operational errors, and institutional
deficiencies. In high-temperature, high-pressure, flammable, and explosive working environments, even minor hazards can lead
to catastrophic consequences. This paper systematically analyzes typical accident causes and delves into the intrinsic mechanisms
of accident formation from three aspects: technology, management, and emergency response. Based on this analysis, it proposes
practical
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chemical production; accident cause; safety management; risk control; emergency prevention
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Analysis of safety management strategy of chemical process
based on intrinsic safety theory

Longlong Shan' Qingyan Wang’
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Abstract

Strengthening safety management and improving its effectiveness in the production and operation of chemical enterprises is essential.
The intrinsic safety theory can guide the optimization of safety management strategies for chemical processes, enhancing the quality
of such management. This article focuses on this topic, primarily discussing three aspects: principles of chemical process safety
management based on intrinsic safety theory, elements of chemical process safety management under intrinsic safety theory, and
strategies for chemical process safety management under intrinsic safety theory. It is hoped that this will provide a reference for
relevant personnel, enabling them to make scientific adjustments to safety management strategies, better ensuring production safety
and preventing accidents.
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essential safety; chemical enterprise; safety management; implementation path
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Study on the necessity and countermeasures of constructing
safety risk control system in chemical enterprises

Fei Jin
Jiangsu Suopu New Material Technology Co., Ltd., Zhenjiang, Jiangsu, 212000, China

Abstract

The chemical industry is a high-risk sector, involving numerous flammable, explosive, toxic, and harmful chemicals in its production
processes. The procedures are complex, and the operation of equipment has stringent requirements. Any minor oversight can lead to
major safety incidents, causing severe casualties and environmental pollution. In recent years, although the state has continuously
increased its regulatory efforts on chemical safety, the frequent occurrence of accidents has not been effectively curbed. This clearly
highlights significant shortcomings in the construction of safety risk management systems within enterprises. This paper delves into
the practical necessity of building a safety risk management system for chemical enterprises, identifies existing issues, and proposes
targeted improvement measures. These efforts aim to help companies establish a safety management system that aligns with industry
characteristics and development needs, thereby genuinely enhancing overall safety levels.

Keywords
chemical industry; safety risk; control system
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Abstract

The development of the chemical industry is characterized by a certain level of complexity and risk. As the industry’s standards
continue to rise, safety issues in chemical production have garnered significant attention from all sectors of society. The concept
of intrinsic safety has only been proposed in recent years and is widely applied in chemical safety management. This philosophy
emphasizes integrating safety factors into the design, construction, and operation of chemical facilities to achieve intrinsic safety of
the system. Implementing this concept requires a chemical safety technology management system as its foundation. Therefore, this
paper provides a detailed analysis of measures for building a chemical safety technology management system based on the intrinsic
safety concept, aiming to enhance the safety management level of chemical enterprises during their daily operations and development,
for reference.
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Abstract

TA2 (industrial pure titanium) is widely used in chemical, aerospace, marine engineering, and medical fields due to its light weight,
high strength, and excellent corrosion resistance. Plasma welding, as a high-energy beam welding method, has advantages such as
energy concentration, strong penetration, and small heat affected zone, and is suitable for welding TA2. Due to the high reactivity of
TA2, strict requirements are placed on the welding environment, temperature control, shielding gas, process parameters, and other
aspects when implementing TA2 plasma welding. This article systematically analyzes the advantages and disadvantages of TA2
plasma welding, explores the key control points, process control points, and quality control measures in the welding process, and
provides reference for practical production.
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TA2 welding; Plasma welding; Welding temperature; Protective gas; Post weld inspection
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Discussion on the Influencing Factors and Management
Countermeasures of Safety Production in Chemical Enterprises

Saidulamu Abudusalamu
Yili Polytechnic College, Yining, Xinjiang, 835000, China

Abstract

With the rapid development of the chemical industry, the issue of safe production in chemical enterprises has received increasing
attention. Due to their special production processes and the use of hazardous chemicals, chemical enterprises are facing huge
challenges in terms of safe production. In order to effectively prevent and control the occurrence of accidents, it is necessary
to conduct an in-depth analysis of various factors affecting the safe production of chemical enterprises and propose scientific
management countermeasures. This article analyzes the influencing factors of safe production in chemical enterprises from multiple
aspects such as technology, personnel, management system and environment, and proposes targeted management countermeasures in
combination with actual cases, aiming to provide references for the safety management of chemical enterprises, reduce the occurrence
of safety accidents, and ensure the production of enterprises and the life safety of employees.

Keywords
chemical enterprises; Safety production; Influencing factors; Management strategies; accident prevention
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Application of new coking process in coking plant and
research on energy saving and emission reduction effect

Zhiqiang Ding
Xilaifeng Branch of Coal Coking Co., Ltd., National Energy Group, Wuhai, Inner Mongolia, 016000, China

Abstract

This study addresses the high energy consumption and pollution issues of traditional coking processes by systematically analyzing
the technical principles of a new coking process and its application in coking plants. The new process, which focuses on negative
pressure coking, intelligent combustion control, and dry quenching, demonstrates significant advantages in optimizing thermal energy
recovery, reducing pollutant emissions, and improving energy efficiency. Through industrial comparative experiments, the study
compares energy consumption and pollutant emission data, revealing that the new coking process can effectively reduce SO,, NOx,
and CO, emissions, significantly lower energy consumption per ton of coke, and markedly improve coke oven thermal efficiency.
This process offers excellent environmental benefits and economic feasibility. The research findings provide a reliable technical
pathway and engineering demonstration for achieving energy conservation, carbon reduction, and green transformation in the coking
industry, which is of great practical significance to advancing the ‘dual carbon’ goals.

Keywords

new coking process; application in coking plant; energy saving and emission reduction; industrial experiment; green transformation
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Research and application of oil sludge reduction treatment
technology

Bingwei Zhang Zijian Zhu Tiange Wang Jinlong Xiao Bo Wang
China National Petroleum Changqing Oilfield Branch No.11 Oil Production Plant, Qingyang, Gansu, 745000, China

Abstract

Sludge is a type of oily solid waste generated during the processes of oil extraction, transportation, refining, and oily wastewater
treatment. Due to its high content of petroleum substances, heavy metals, benzene compounds, and other harmful substances,
improper disposal can pose serious threats to the environment and human health. This paper compares various historical methods
of sludge disposal, considering the inherent physical properties of oily sludge, and focuses on pyrolysis as the core technology. By
implementing four key processes, it significantly enhances the reduction rate of oil sludge and the recovery rate of crude oil, while
also greatly reducing the disposal cycle and energy consumption, achieving the goals of reducing, detoxifying, resource utilization,
and maximizing benefits from oily sludge.

Keywords
oily sludge, reduction, pyrolysis
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Progress in the Application of Mass Spectrometry Analysis
in the Detection of Tungsten Powder Products

Yuanping Zheng Mingming Xie Bo Wang
Jinduicheng Molybdenum Group Co., Ltd., Xi’an, Shaanxi, 710077, China

Abstract

This article provides a systematic review of the advancements in the application of glow discharge mass spectrometry (GDMS)
and inductively coupled plasma mass spectrometry (ICP-MS) in the detection of tungsten powder products from 2000 to 2024. The
study shows that GDMS, using solid direct injection, can achieve full-element synchronous analysis (such as the detection of 66
trace elements by Li Baocheng et al.) and a detection limit at the ng/g level, significantly enhancing the efficiency and accuracy of
impurity analysis in high-purity tungsten ingots. After optimizing parameters (such as a discharge current of 45mA and an argon gas
flow rate of 0.44L/min), the relative standard deviation (RSD) can be controlled within 50%. ICP-MS technology, through innovative
pre-treatment methods and anti-interference strategies, effectively overcomes multi-atomic ion interference and matrix suppression
effects, achieving a detection limit of 0.03—0.45pg/g for 26 trace elements with a recovery rate of 88%—116%.

Keywords
Tungsten; Mass spectrometry; GDMS; ICP-MS; Tungsten powder
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Re FIiE4iA Ta, Pt. Aultl, B RZREMANEAE T
PR ES g T HE . FRERA— L FBHEbR T, DS
IS Z T TC R UERRIE . ASTRZR TR BT
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The digital implementation path of the dual prevention
mechanism for hazardous chemical enterprises

Shaojun He
PetroChina Urumgqi Petrochemical Company, Urumgqi, Xinjiang, 830019, China

Abstract

With the rapid development of science and technology, digital transformation has become a key driving force for various industries
to improve their competitiveness and management level. In the field of hazardous chemical enterprises, safe production is very
important, and the digital implementation of the dual prevention mechanism, as an important means to ensure safe production,
has significant necessity and urgency. This paper deeply analyzes the current situation of safety production in hazardous chemical
enterprises, expounds the importance of the digitalization of the dual prevention mechanism, and comprehensively discusses
its digital implementation path from the aspects of building a scientific work promotion mechanism, improving the safety risk
classification control and hidden danger investigation and management system, building an online and offline integrated information
system, and establishing an effective incentive and restraint mechanism, aiming to provide a useful reference for hazardous chemicals
enterprises to improve the level of safety production management.

Keywords
hazardous chemical enterprises; dual prevention mechanisms; Digitization; Implementation path
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Common influencing factors and control strategies of food
veterinary drug residue detection accuracy

Guannan Xu
Wuhan Huace Testing Technology Co., Ltd., Wuhan, Hubei, 430205, China

Abstract

Veterinary drugs are widely used in animal production. However, the issue of veterinary drug residues poses a significant threat to
food safety and can cause long-term health risks to humans and environmental damage. Therefore, it is crucial to conduct appropriate
testing for veterinary drug residues in food. However, in practice, factors such as inadequate sample collection and improper pre-
treatment can lead to insufficient test accuracy, failing to provide essential evidence for relevant work. Relevant testing departments
should adopt appropriate control strategies, improve standardization, enhance personnel training, and clarify key points in each
testing process to improve test accuracy. This study provides a brief overview of food veterinary drug residue testing technology,
analyzes common influencing factors, and proposes several effective control strategies for reference by relevant personnel

Keywords
food; veterinary drug residue; detection accuracy
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Study on optimization of emergency monitoring technology
for sudden leakage accidents in oil and gas engineering

Huai Fan

Production and Operation Department, First Oil Production Plant, Daqing Oilfield Co., Ltd., Daqing, Heilongjiang,
163000, China

Abstract

As the scale of oil extraction continues to expand, the risk of sudden leaks is also increasing, posing a serious threat to the ecological
environment and human health. Currently, emergency monitoring technology plays a crucial role in accident response, but it faces
various challenges. This paper analyzes the shortcomings of existing emergency monitoring technologies and proposes a series of
optimization measures by integrating advanced technologies such as the Internet of Things (IoT), big data, and artificial intelligence.
These optimized emergency monitoring technologies can ensure higher reliability and effectiveness in handling sudden leaks in oil
and gas extraction projects, providing strong support for rapid accident control and minimizing environmental damage.

Keywords
oil and gas production engineering; sudden leakage; emergency treatment
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Research on innovation of safety supervision and inspection
mode: digital drive and management optimization

Haoran Sun

Huazhong Branch of National Pipeline Network Group, Xianning, Hubei, 437000, China

Abstract

Long-distance oil and gas pipelines, as a critical component of national energy transmission, the innovation in their safety supervision
and inspection models is essential for ensuring energy security and enhancing corporate competitiveness. This study integrates safety
management theory with risk management theory to explore innovative approaches to the safety supervision and inspection of long-
distance oil and gas pipelines in the context of digital transformation. By employing digital technologies such as smart supervision
platforms and intelligent analysis models, the study aims to achieve real-time monitoring of pipeline operations and dynamic
risk prediction. Additionally, it seeks to optimize risk management by enhancing a multi-dimensional risk assessment system and
implementing differentiated risk control measures. The research indicates that digitalization and enhanced risk management can
improve the accuracy of identifying safety hazards and the efficiency of resource allocation. Future research could focus on the
application of emerging technologies like quantum computing, the refinement of risk assessment systems, and the standardization of
industry collaborative governance, to provide more comprehensive theoretical and practical support for the safety management of
long-distance oil and gas pipelines.

Keywords
long distance oil and gas pipeline; safety supervision and inspection; digital transformation

LZEBEREREACIFAR: BFHLEDEEEMRK

%J\/m, N

5 EF e F ], FRE - 0 BT 437000

=

K A E AN B RALR M0 A 4Ei%h, R 2o B Eh s XA RERELLEEALESFNELER, AR
SaAERELERNGEREEL, WITHRFAEATZT T RESHAFELARNER SR G H %2, BdhEHrLi B
F &, FRABERMTBAFHFHIEARRN R, STIEMB/FRE LT REE ez AT ; B, kkmiyﬁﬁm
iFAE R & . Foah 2 AR e 6 35 3 AL RIS 5 28 BFL A, RFALIES 5 R e E ﬁ&%T&%kAKMﬂ%%EF
5FREEME, ARARTELEETFIHEFHLEREA . R EIK R ZELRAT LR SIEAREL, HEHmadE
FAERRMR ATGEILY Sk I,

EScan|

kA giE; o BERE; HFHER

13| AT 224 TR, MEERERTGRIOFEHER, Kinh=S
N EHENZEEEAWY K, el Bed TIERMEREAE T
11 #HRE=5EX p—

KA EE VR O REIR S U g, RIS
(RPEE R GERf T B BT, Hssh S K. 51F
WS, S, LK. |, LeREERERE, (Txe
HEHS AT RE S ERER A W . RS, BRI AR A

e B a0 TIRERE X e R E 2
REHEE L . BE T, AL ERERIRB IR 222X
B, NMASARBUHES el AR &2 e
&, HhtRAEIRAE R SRR, A ES AR A
USEHEFE BRIRSEAR R, 7R ATREIR T4 H BB =
N, ZREHCFERA S DN EEARE Y. BT

(A1 s (1987-) | B, 5, SHEBA,
e tmusmenmE Ry | EHERE AT p e SR, M
ARZD, LED, REWREBBARINEL. e ol bg, MRS, AERD

BELZ I TSNMHENESERIPEASEFSOEY iy sehigiml, S s R,
A

72



WIHARERA -$02% - £ 034 - 2025 £ 06 A

1.2 RFE

RS R AL MR, HETFR R ST ERIR A
Mo BRI S EER ASINTIEE R IR Bl
BISChERE R FIRY, iz ik, e inE
KA I & TR IR TR, e SRS ST AT
Bt

2 e RERERKSUFNELEME @
G

2.1 tHETH S Ba

e FIN G e B B G R R S S
FESER . R EA AR Es e al, EAkE
SRR BT ORI B EE R, A B
TR A RFRER, FLA BT AR ZLE TN
A ARZ RS, R REZE T ERAES, NMUZEF
F P 2een@E, AR AZIE SR ERER, MK
T ARSI RS 22 RS L2 i TR A A T,
TER SR AT AR, NMUEEE A& RS EHIEBT,
WE A R E N RS HURI O TR, REEEEmT
A, MRSk EFRS SR A .

UGS FRPR TS 2 4 Iy B A R B PR I T Y
AR, ISR KU TR . SRR,
b4 UG A A TR BRIRI IS, e RS SR
FRRE, M E s RS e . e ah =
22 B, RO ARG EERSE T B, WHEEET .
USRS S AR G T RIS, MRS R
R SRR . T S A ARV ER TS, Hghn
KA AR RVRES, DSBS et , BRI XUSIALAL T Tt
K& A, RIERESIELEE S, SO 2 e B A
HR, REEEARSeE, FEeeWERE TIEFEIRE.
HRM,

2.2 FFEpEEal

TE S5 Her AR, FUFREGE ., P, A T8 hE
FRARTINZ & WERAEN T, DR KRR EEZ
LTI AIREESS . REUEROR G S R 222 F IR T
S AEE . E AT, SRR S E ST
SRR, AIERRETEOE. KRICFE . HRES, B
FIREHROHT R, RIS SR B Raif 24 KBS
A BEEE D). eSS TR IO,
RERS PN n] REH B IR Bl SR O AT B AN TR], AT REY
TSI, WG B A

BB IO AR 0 Rz PR UL A 24 B R 5 S T St e A
LTRSS, RS EEEE . WS A
B KB EREE RN, XN RN, Il R/ E
TR RE . . IREEEEAE, Hald T MK EdE
R Eliashl . B AR DE N R S sL it T s
MIETTIE, —ERISEEEE, RA%aeis Rk Hins,

Sy 1Y 1EE Y NGAR i i 03 I 3117 0N S =0 e S G U )PS0
PR YIS, SHHB B RS I, 40y
BoterKHe . RKERIETIRE, BHIRAE K I A LER AT AL A RS
IEHEBT P,

AN TEGERAE 24 B & A 15E mEF .
AN TERENEGABIHRA, A DO Sz U 50 73
#r, BENRAIHARREITA, oRmEkZzelE. ek
NEBaX 4 ; MREREEE RN, REEX 0 TAYERIE
FROPEITSEREM, SR ERARFARRE. AL 0aR]
DL ALAs S S180E, Rl STRIU 24 KBS TR
BRI AL AT A T R o

KBS EELZE LERETENX EIFREE
3.1 FF AR AR BE
3 MEFELERE

K EE w0 R RN . KRR R, T
aJihn. ZERNESREYS, S THE MBS
SR BRI S =, B M P AR SR B F O£
18, 50 5G. DEBEE BN, e {Thmae
BREFEREIE O, AERE & Ham kiR
FIIRE, FTHE T ATNERAER 2 A EdEEEZ:, sSEIL T L
PRSI I ARG
3.1.2 TR te AR AL

AT e AR B TN EE 7y, KR
EAANTHEEEDLE, R TRV IR, fENAY
MBI AT, A ERIAD e RN RSB TR
B, ML SRR T, Lk e S SR
T, PEAVBERSRIE S ST BRI, TS E L AR aT
REME, HAHAENPINESES . T, RESSIEEESRE
TR ARSI EA . ARE WA EES S XS T
iR 2 REE A, ST 22 NS EhS T MRIESET R
FIEIERITTNAS S, BRIRERS AW B S IEAL A5,
BT e B S I FE SRR . B R HT IR AT
BT R MR R, UK 2 SR 5%
BRI, A B A TR M S
IR EIRIREE, DRI 22 s, R
SRRV E, GnhIRETEREE . A T RS
P22 4
3.2 XU B IRk KBk
3.2.1 ZEREIFER £

Khm S EhEmd 24N EEEINE S o, BT
—ERPE | RSN R A, ERIRICE T, AFR
NG R B TEAE . D RSN EIE, 2
BEINTIAGEEE, W EEE . SRR, AN
JEHIES . WTFEMINXOEE, WWEEIZHX OHIELEhEL
8. ILARES D RS, DR S e e AT g
PRI 22 AR IWEEEE NI N VAR, T ER

73



WIHARERFA -$02% - £ 034 - 2025 £ 06 A

[FI DX 38 A= TR T REIE B I N DA AT 25

TERB =AU 5T, A T S S i JRURS: A
ATk, WARREEA e XS T b 90T, 5 FkER
SR (FTA) 751, S EMRSER T, RS
HE AR E RSN, FREPEC AT ER L AN
%, FIFXESEER:, XA A ] RE AN G ™ AR
TR, FREXSSES, RIEEEE. fe. BE
HBTSENI L, SEHRRINEBEE | i RERE,
B RGP R N EE A S ATIRE FIREE(E, A%
SRR IRIARIE B,

T TR B EAS  ER R RO i, A TR RN T
I HALE. BEE SRR . BRI DN NI
HIERAY, RSB R BG AR 2 R U EAERI S AL, S
LN, MRS ESTE S EN, FERIEE
EBRNETTSEL TG, e ER R, izEEneg
NS TERE, HEEE R ARSI A R; &
PSS BN XSS R TER, RIESEOETIR
B, HEPIEILLL N IR I AR L, NS4, TR
B Ia 2 5 PRIBAARR W,

3.2.2 ik R e E 35 45

ARG ER, KEhAEERIN T 253N E
e, DIERINS Rz o T KBS DX I8R5 25, 23 H] )
SE T RS R A PR R R AR, IR B e A 4
o AN X EENES, Bk, R
BEIRK A7, SEHH 24 /NI SRR IR S SR AR E, A
KIUESEHL . 18715, Bl 4edri T2, Bk ik
AL, B S 2EAna T B B IX I R 2
MR, BoaS Lk i n SRR RIS, e g R
SR, PR IEE HERE ).

ST R ARG DX A4S, 2N BIAE DR H S H O 2R At
b, REGETS YRS e, (TS aE, 2
ES B IReEA A ek IsREa TR, Rei TH
PRER RER 2SR, AR, B RRSELEHLEY
BITEEL, R TISEIIMIER, WD T2 Ns; g
PG TN eRIFFRE e, i 22 NErIiN
BIFIRATRE Do [RINT, Fa7 Pp B IER RUSGFEE LS, 24
RSHEFRABIFEEER R, M & ETTEES, EEAXA
GBS FE TR B

T TARRG DAL A, AR R RIS 22
PR, A TR ARG, FRER IR E T, IE
TRRSS I A R A PR RE , IR AN, 5
PRI DR R T Zess, e THZEEIN,
BHIER AR R S8 22 XIS, A mEEE, e
T PR AR T, NS AP — B8 N 2243
B B eEEE . NEEINE, MR TEEZER
1, 5B TR RN, BRRIFN A s .

74

4 HFLERE
41 ARLEL

KR SR UE E L W E RS R T,
LESHEFRRAEOR G FRHE Sy, SRR T ORI R
W 5 SRR S

EBEFTATA L, r vt | SR XSS FEL R 0 e B
AR, BUTAVERRIR R REE . e . N T RESF R,
SN T IWERE R RS B, e T ARG IR
HRIRFESTMAEE D o TR R T 52 NS T A AR
DBER S E i, e e M E TamiRp . PRERTEE,
KR 7 T I E S el .

KR E B L e R E R AR G R, RN
TRV TR . (EECTAVEORR T, A sy
BIREEE, ST E WS TR A R S S s A A s 2
2y FPRBRE IR, $EH T e bR B I TATTESGE )
ERBEEHRA T, SEERETENAR R, SHEEIELTE,
RS 5, SRS RIS B TR
[ U S 2 R B A st , TR RS R T2
4.2 KRERE

ARKL e BRI IR AT M LU R LA TS
FIEFF. fERORGIH T, R RA R, s
FIHE EIHES, BRA LR RN HE 1,
B PRRTHEAR TR HTRE ) o DIsRA R RE S IR A
ffb, ek aeEtE . PIREMNEERE, TR
AR W ER TR SN . XA, AV
GO IRGIRER, i BN . BRI REITEERR A A
SEE NG SUEENLH], $RE SR N GRI RS
RS TEVDRIVEERSTHE, #E— PSS hENLE], IR
Z IR BILZANA MR, S E SN ETERL RS,
TRZEI R TIER SRS R . iR P DUIR R 4 I B /Y
FREIIR R, AT NZe & i B A A A A SE —
1t, BEEEMTI R EE . Inses 5 T2 by
BE, BRSNS ETES), fEEi TR
LEREIRNBHTR, EERITNZE SRR, hieeiE
T AR IR LIRS ) S b S
S 3k
[1] BEERATERIA SIS, =R b= R EE iR

D512 [EB/OL]. PUJ AN, 2024 - 12 - 26 [2024 - 12 - 26).

[2] FEAHREE R TERN [EB/OL]. F4mA RATSOEE

Fi25, 2024 -10-16 [2024 - 10 - 16].

[B] TAkBRBCEERRE NS KR EEI S AR 44 [EB/OL].

ST R AT 22 512, 2024 - 08 - 27 [2024 - 08 - 27].

[4] | R A AR R Fanh S E L) [EB/OLY. [

KRR ZE 5125, 2013 -09 - 10 [2013 - 09 - 10].

[5] WmEEE AR - AR =i Eh SRS 8 A L e

[EB/OL]. IEZE NEERF, 2024 - 12 -27 [2024 - 12 - 27].



IR ARENA -8 02% - $ 038 - 2025 &£ 06 A DOT: https://doi.org/10.12349/cta.v2i3.6149

Research and application of energy saving and emission
reduction technology in urea plant

Xiang Gao Xinguang Shi
Hainan Ocean Oil Fudao Co., Ltd., Dongfang, Hainan, 572600, China

Abstract

As a critical component of the fertilizer industry, urea plants face high energy consumption and concentrated emissions during
operation, necessitating systematic research and promotion of energy-saving and emission reduction technologies. This paper
focuses on the key energy-consuming stages and pollutant emission characteristics in urea production, reviews existing energy-
saving measures and emission reduction strategies, and analyzes their practical application in plant operations. By systematically
studying core technologies such as waste heat recovery from synthesis towers, optimization of condensation systems, and exhaust
gas purification and emission control, the paper explores an integrated solution for energy conservation and emission reduction.
Additionally, it discusses a long-term mechanism for energy conservation and emission reduction supported by policy guidance,
management mechanisms, and standard systems, providing a theoretical foundation and practical reference for promoting the efficient
and clean operation of urea plants. The study indicates that the coordinated advancement of energy-saving technologies and emission
reduction measures is crucial for the green and low-carbon transformation of the urea industry.

Keywords

urea plant; energy saving technology; emission reduction measures; process optimization; clean production
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Material selection and performance analysis in the manufacturing
process of chemical containers

Quanpei Leng Yuanyuan Yang
Henan Xinlianxin Intelligent Equipment Technology Co., Ltd., Xinxiang, Henan, 453731, China

Abstract

The material selection and performance analysis of chemical containers directly affect the safety, reliability, and service life of
equipment. This article systematically explores the material classification, selection principles, and common material characteristics
in the manufacturing of chemical containers, with a focus on analyzing key indicators such as corrosion resistance, mechanical
properties, and thermal properties of materials. Through practical cases, the application effects of different materials in chemical
containers were compared, and corresponding countermeasures were proposed for the challenges in material selection and
performance optimization. Research has shown that scientific and rational material selection requires comprehensive consideration
of medium characteristics, working conditions, and economic factors, while the optimization of material performance needs to be
achieved through multiple approaches such as composition design, process improvement, and surface treatment, providing guarantees
for the safe operation and long-term service of chemical containers.

Keywords

chemical containers; Material selection; performance analysis
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Application research of vortex gas purifier for treating high
concentration NOx

Chui Wang' Min Xiao' Longsheng Lai' Zhikun Bai’ Yun Lei'

1. Sinopec Catalyst Co., Ltd. Changling Branch, Yueyang, Hunan, 414012, China
2. Sinopec Catalyst (Tianjin) Co., Ltd., Tianjin, 300000, China

Abstract

High concentration NOx treatment is a key issue that needs to be addressed in the production process of catalyst products. Currently,
research in related areas at home and abroad is relatively lagging behind, especially in the field of process innovation, which is not
deep and systematic enough. The current exhaust treatment mainly uses a two-stage spray of alkali and urea mixed solution, but due
to limitations such as small gas-liquid contact area and short time, the efficiency of spray absorption is not high, and yellow smoke is
easily present in the exhaust, posing a risk of environmental protection exceeding the standard. This article takes the process of high-
temperature calcination of RISO-C superacid isomerization catalyst carrier and other products in a shuttle kiln of a certain enterprise
as an example. In response to the problem of exhaust gas treatment in current process operation, a vortex gas purifier test method is
adopted to explore a new way of treating high concentration NOx. This provides a reference for production technology improvement
and plays a necessary role in promoting the innovation of catalyst production process in China.

Keywords
Vortex gas purifier; Spray absorption;High concentration NOx
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Thoughts on safety evaluation of drug preparation

Jin Wang Yanheng Song
Zhengda Tianqing Pharmaceutical Group Co., Ltd., Lianyungang, Jiangsu, 222000, China

Abstract

Oral or non-oral drug formulations often pose safety issues during administration, such as blood concentration, local toxicity,
irritation, systemic allergic reactions, and hemolysis. To reduce the risks associated with clinical drug use, it is essential to conduct
safety evaluations of drug formulations. This includes a comprehensive analysis of any non-compliance with guidelines and the
optimization of these evaluations to ensure the safety of clinical trials and medication use. The article analyzes the problems in the
safety evaluation of drug formulations to enhance the effectiveness of these evaluations.

Keywords
drug preparation; safety; evaluation; problem
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Study on the optimization of manufacturing process of
anti-bending and pressure skin contact PVC pad

Weijian Li
Guangdong Yuanhua New Material Co., Ltd., Foshan, Guangdong, 528531, China

Abstract

This paper focuses on the manufacturing process of anti-folding and pressure-resistant skin-friendly PVC pads, aiming to address
issues such as poor skin-friendliness, insufficient anti-folding and pressure resistance, and the tendency for plasticizers to leach out
in traditional PVC pads. The study uses two PVC resin powders with different average polymerization degrees as the main raw
materials, achieving a molecular-level ‘graded’ effect through precise blending. It also introduces environmentally friendly plasticizer
DINCH and modified fillers to optimize the synergistic effect of each component. In terms of the process flow, the order and viscosity
of slurry mixing are strictly controlled, and a layered coating and multi-stage temperature increase foaming strategy is employed,
with meticulous management of parameters at each stage. The performance test results show that the optimized PVC pad has an
tensile strength of 12.0 MPa, an anti-folding and pressure rebound rate of 82%, and a low migration amount of plasticizer to 0.28 mg/
cm?, with significant improvements in all performance metrics.

Keywords
PVC Pad; Process optimization; Foaming temperature control; Resistance to bending pressure
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Process technology improvement and safety development of
chemical enterprises

Zhaohui Ding

Anhui Quanjiao Economic Development Zone Management Committee, Huaibei, Anhui, 235100, China

Abstract

In the context of global economic transformation and the growing emphasis on green and sustainable development, chemical
enterprises, as high-energy-consuming and high-risk industries, urgently need to achieve breakthroughs in technological innovation
and intrinsic safety. This article focuses on optimizing chemical process technology and systematically explores key strategies for
improving production efficiency, reducing energy consumption and emissions, and ensuring safe production in the current chemical
industry. Additionally, it emphasizes the importance of risk identification, hazard management, and institutional development during
technological improvements, all centered around the theme of safe development. By analyzing the deep integration of process and
safety, the article argues that for chemical enterprises to achieve high-quality development, they must use technological innovation
as a driving force, with safety governance as the baseline, to continuously optimize their process systems, thereby building a modern
chemical industry system that is sustainable, safe, and efficient.

Keywords
chemical industry; process technology improvement; safe development; essential safety; technological innovation
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The practical application of safety information system in
new projects of cellulose ether industry

Xinfeng He
Meixin Jiazhongwei Pharmaceutical Co., Ltd., Huzhou, Zhejiang, 313018, China

Abstract

This study examines new cellulose ether projects in the pharmaceutical and chemical industries, leveraging the national and
Zhejiang Province’s three-year action plan for hazardous chemical safety improvement. The research focuses on implementing
intelligent factories, green factory systems, and safety information systems during construction phases. It systematically analyzes
implementation experiences across four key stages: regulatory compliance with updated policies, preliminary design of innovative
systems, mid-term installation and commissioning of smart technologies, and post-commissioning maintenance. The findings
provide actionable insights for industry peers to establish intelligent systems while offering practical guidance for existing projects
implementing safety information and smart management solutions.

Keywords

safety informatization; fundamental breakthrough; personnel positioning; personnel gathering risk warning; electronic special
operation system
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Analysis of Problems and Optimization Measures in the
Prevention and Control of Forestry Diseases and Pests

Yanhui Cong
Zaoziling Forest Farm, Kuancheng Manchu Autonomous County, Chengde, Hebei, 067600, China

Abstract

The prevention and control of forestry pests and diseases is an important part of maintaining forest ecological health and ensuring
sustainable forestry development. Currently, the prevention and control work still faces many challenges, such as outdated prevention
and control technology, incomplete monitoring system, and ecological balance disruption, which seriously affect the effectiveness of
prevention and control and the long-term stability of forest resources. The limitations of traditional prevention and control methods
are becoming increasingly prominent. How to optimize existing prevention and control measures and build a scientific, efficient, and
environmentally friendly pest and disease prevention and control system has become a key issue that urgently needs to be addressed
in the forestry field. This article aims to analyze the problems and optimization measures in forestry pest and disease prevention and
control.

Keywords
prevention and control of forestry pests and diseases; Drug resistance; Biological control; Ecological regulation; biological diversity
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