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Research on the Application of Intelligent Chemical Materials
under Natural Gas Leakage Events

Yan Xin
Yantai PetroChina Kunlun Gas Co., Ltd., Yantai, Shandong, 264600, China

Abstract

The paper takes natural gas leakage accidents as the research background and focuses on the application of intelligent materials
in the field of natural gas leakage monitoring. Firstly, the hazards of natural gas leakage events are discussed to enhance people’s
understanding of the impact of natural gas leakage events. Then, the advantages of applying intelligent chemical materials in the
context of natural gas leakage events are introduced. Finally, methods for applying intelligent chemical materials in the context
of natural gas leakage events are listed, and relevant research suggestions are proposed. The paper aims to deepen people’s
understanding of the application of intelligent materials in natural gas leakage accidents, and provide reference for researchers in
related fields to promote the application and development of intelligent chemical materials in natural gas leakage detection, making
positive contributions to energy security and environmental protection.

Keywords
natural gas leakage ; intelligent chemical materials; application research
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Reflection on the Structural Design of Composite Wind
Turbine Blades

Pengyu Cong
Jiangsu Xinyang New Material Co., Ltd., Yangzhou, Jiangsu, 225100, China

Abstract

Blade is the core component of wind turbine, which can convert wind energy to mechanical energy. With the development of science
and technology, composite materials play an important role in the structural design of wind turbine blades, which can further improve
the aerodynamic performance of wind turbines, ensure the improvement of wind power generation, and increase the overall economic
benefits of wind farms. Therefore, it is necessary to optimize the structural design of composite wind turbine blades to ensure the
large-scale, lightweight and low-cost blades, and effectively play the advantages of composite materials in the structural design
of wind turbine blades. This paper mainly analyzes the specific application in the structural design of zha wind turbine blade of
composite material, and explores the optimization design scheme, so as to realize the optimization and upgrading of wind turbine in
China.

Keywords
composite material; wind power blade; structural design
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Numerical Simulation of Temperature Field and Flow Field
in 6061 Aluminum Alloy Laser Welding

Qian Liang"’ Jiangtao Cao' Li Xia'

1. China Electronics Technology Group Corporation 54th Research Institute, Shijiazhuang, Hebei, 050081, China
2. School of Mechanical and Electrical Engineering, Harbin Engineering University, Harbin, Heilongjiang, 150001,
China

Abstract

To investigate the molten pool flow behavior during laser welding of aluminum alloys, a three-dimensional transient mass and heat
transfer numerical model was established to analyze the temperature field and flow field in laser welding of 6061 aluminum alloys.
When the laser thermal efficiency was set to 60%, the weldment of 6061 aluminum alloy of 4-mm-thick could not be penetrated by
the laser welding with the power of 2500W and 3500W. While the weldment could be penetrated when the laser power was 4500W.
Before the weldment penetration, there were three flow trends in the molten pool, downward flow at the bottom of the keyhole,
clockwise downward flow at the front of the keyhole, and counterclockwise flow at the back of the keyhole. After the weldment
penetration, there were four flow trends in the molten pool, downward flow at the bottom of the keyhole, clockwise downward flow
at the front of the keyhole, counterclockwise flow at the back of the keyhole, and upward flow at the bottom of the molten pool.

Keywords
6061 aluminum alloy; laser welding; temperature field; flow field
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Application and Performance Optimization of Multi-
functional Materials in Non-standard Equipment Design

Haodi Fang Chongyang Wang Weixin Wang’
Tianjin Aerospace Long March Rocket Manufacturing Co., Ltd., Tianjin, 300000, China

Abstract

This paper mainly focuses on the multifunctional materials in the design of non-standard equipment. Non-standard equipment design
has wide application prospects, and multifunctional materials play an important role in non-standard equipment design. First, this
project will analyze the types and properties of multifunctional materials in detail. Multifunctional materials have high strength,
high temperature resistance and other corrosion resistance. Understanding and mastering this feature is the key to understanding
the multifunctional materials in the design of non-standard equipment. Secondly, the method and effect of multifunctional materials
applied to the design of non-standard parts are studied systematically. This project intends to deeply study the application of multi-
functional materials in non-standard parts design from three aspects of material selection, structural design and processing process.
On this basis, this project will provide new ideas and new methods for the design of non-standard parts. Finally, we will combine
practical work experience and scientific research achievements, and analyze and verify actual cases to form a complete set of non-
standard equipment design methods and processes, promoting the development and progress of non-standard equipment design
technology.

Keywords
multi-functional materials; non-standard equipment; design; performance optimization; application prospect
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Development of Dielectric Constant Experimental Teaching
Measuring Instrument

Chaobiao Zhou YangLi Xiaoying Qu’
School of Physics and Mechatronics Engineering, Guizhou Minzu University, Guiyang, Guizhou, 550025, China

Abstract

Dielectric materials are widely used in microwave communication, aerospace, biomedicine and other fields. In the use of dielectric
materials, dielectric constant is one of the important parameters to measure the electromagnetic properties of dielectric materials,
and it is very important to obtain the dielectric constant accurately. Using parallel plate capacitor method and FDC2214 capacitive
sensor chip and STM32 single chip microcomputer as main components, a dielectric constant measuring instrument suitable for
experimental teaching is designed and developed. The dielectric constant of the parallel plate capacitor is calculated by changing the
capacitance value of the parallel plate capacitor with 6 different samples. The measured result is in good agreement with the actual
value by comparing with the standard value.

Keywords

dielectric constant; capacitive sensor; single chip microcomputer
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Research on Detection and Repair Technology of Surface
Defects in Silicon Wafer Preparation Process

Xiongjie Wu Hongwei Jiang
Zhejiang Haina Semiconductor Co., Ltd., Kaihua, Zhejiang, 324300, China

Abstract

Detection and repair technology studies the influence of surface defects on device performance in the preparation process of silicon
wafer, and analyzes the types of surface defects and their effects on the performance of silicon wafer. The principle and application
practice of chemical mechanical polishing (CMP) and ion injection repair technology discuss the development trend of optical
microscope detection technology, automation and intelligence. The application effect of detection and repair technology in the actual
preparation process, and the effects on silicon wafer quality and device performance were verified by data analysis.

Keywords
silicon wafer preparation process; surface defects; detection technology; repair technology
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The Importance and Countermeasures of Building Material
Testing in Construction Engineering

Jianming Xiao
Taixing Yuanyi Construction Engineering Quality Testing Center Co., Ltd., Taixing, Jiangsu, 225400, China

Abstract

The development link of the construction industry, due to the large scale of the project, needs more raw materials, the quality of
materials directly affects the quality of the whole project, the relevant personnel need to strengthen the attention to it. In order to
ensure the quality of materials, material testing has become the key to construction, and relevant personnel are required to carry out
testing according to the needs of the project, and timely select qualified products. This paper starts from the construction project,
analyzes the necessity and content of building material detection, and on this basis expounds the difficulties of material detection, and
then combines these information to formulate targeted solutions, to ensure the quality of materials used in the construction project, so
as to effectively control the level of construction.

Keywords
building material testing; quality control; storage and transportation; process management
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Defect Analysis of Titanium Alloy Powder Metallurgy Products

Feng Zhao
Beijing Aerospace Special Equipment Testing Research and Development Co., Ltd., Beijing, 100074, China

Abstract

Titanium alloy powder metallurgy products are widely used in aerospace, medical and bioengineering fields because of their
excellent mechanical properties and biocompatibility. However, the defects in the metallurgical process are recognized as one of the
constraints. The aim of this study is to analyze and solve the common defects in titanium alloy powder metallurgy products, such
as holes, inclusions, cracking and so on. Based on the actual production process of titanium alloy powder metallurgy products, the
detection of defects by optical microscopy, scanning electron microscopy (SEM) and non-destructive testing technology is discussed.
The formation process and mechanism of these defects are analyzed in detail, aiming at providing new strategies to solve the quality
problems of products. It provides theoretical basis and engineering practice suggestions for improving the processing quality of
titanium alloy powder metallurgy products.Through targeted defect improvement methods, the performance of titanium alloy powder
metallurgy products can be significantly enhanced to better meet the requirements of various applications.

Keywords
titanium alloy powder metallurgy; defect analysis; production and processing process; solution strategy; mechanical properties
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Application of Ti Based Catalyst in Photocatalytic Oxidation
of VOCs Technology

Yan Yu Jun Zhu
Tieling Guixin Environmental Protection Technology Co., Ltd., Tieling, Liaoning, 112000, China

Abstract

The paper explores the application of Ti based catalysts in photocatalytic oxidation of volatile organic compounds (VOCs)
technology. Firstly, an analysis was conducted on the environmental impact and treatment needs of VOCs, followed by an overview
of the principles of photocatalytic oxidation technology and the potential of Ti based catalysts in this field. Subsequently, the
paper delved into the design and preparation strategies of Ti based catalysts, including material selection, doping modification,
and preparation methods. Then, the relationship between photocatalytic activity, stability, catalyst structure, and performance was
explored through performance evaluation and optimization strategies. Finally, the industrial application prospects of Ti based catalysts
for photocatalytic oxidation of VOCs were discussed, and technical optimization and improvement strategies were proposed.

Keywords
Ti based catalyst; photocatalytic oxidation; VOCs management; performance evaluation; industrial application prospects
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Adaptability and Challenge of Heat-tube Phase Change
Technology in Thermal Control uf Space Environment

Wenfeng Jiang
Shenzhen Boshang Technology Co., Ltd., Shenzhen, Guangdong, 518000, China

Abstract

This paper discusses the adaptability and challenge of heat pipe phase change technology in the thermal control of space environment.
As an efficient thermal control method, heat pipe phase change technology is widely used in aerospace, electronics, energy and
other industries, especially in the extreme environment. By comparing the performance parameters of aerospace and industrial heat
pipes, the advantages and technical problems in space environment are analyzed. This paper also discusses how to overcome these
challenges and achieve efficient and reliable thermal control. Through this study, it provides a reference for the future development of
thermal control technology in the space environment.

Keywords
heat pipe phase change technology; space environment; thermal control; technical challenges; performance comparison
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Research on the Preparation Process of Beverage Grade
Ortho Aminobenzamide

Huayi Huang Qing Hu Yaning Miao Engqin Rong Yutian Shao’
School of Materials and Chemical Engineering, Chuzhou University, Chuzhou, Anhui, 239000, China

Abstract

Ortho aminobenzamide is currently the only substance approved for use as a residual AA scavenger in beverage grade PET materials.
The paper takes the industrial production process of beverage grade ortho aminobenzamide as the research object, selects indigo
carmine anhydride as the main reaction raw material, screens the feeding sequence, ammonia source type and dosage, reaction
temperature, reaction solvent type, mixed solvent ratio and dosage, as well as the number of times the mother liquor is used.
Quality and technical indicators such as purity, yield, and Hunter whiteness of ortho aminobenzamide are used. The optimal process
conditions were ultimately explored, which involved using industrial ammonia water with a mass concentration of 26% to 28% as
the ammonia source, followed by the addition of indigo carmine first and then the ammonia source, and using a mixture of water
and dichloromethane as the reaction solvent. The optimal reaction temperature was 20 °C , and the maximum number of solvent
applications was 3 times. At this time, the yield of ortho aminobenzamide was higher than 85%, the purity was not less than 99.9%,
and the Hunter whiteness was 80, fully meeting the quality requirements of beverage grade ortho aminobenzamide.

Keywords
o-aminobenzamide; PET packaging materials; deodorants; indigo anhydride; process condition
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Research on the Application of Carbon Fiber Reinforced
Composites in Aerospace

Fenglei Sun
Jinan Steel Four New Industry Development (Shandong) Co., Ltd., Jinan, Shandong, 252000, China

Abstract

In the context of the continuous development of modern science and technology and aerospace industry, the performance
requirements for aircraft are becoming higher and higher. Carbon fiber reinforced composite materials are widely used in the
aerospace field because of their comprehensive performance advantages such as high strength, low density and high temperature
resistance, saving fuel and reducing maintenance costs on the basis of reducing the weight of various types of aircraft. This paper
takes carbon fiber reinforced composite as the research object, elaborates the performance characteristics of carbon fiber reinforced
composite and its application in the aerospace field in detail, and puts forward several effective countermeasures around the
development trend of carbon fiber reinforced composite in the acrospace field for reference.

Keywords
carbon fiber reinforced composite; acrospace; apply; study
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Structure and Properties of Laser 3D Printing High Strength
and High Toughness TC4 Alloy

Shuangquan Guo’ Shuguang Li"> Wei Zhang'”? Xuanxuan Huang"’ Yi Wang"’

1. Chengdu Hangli (Group) Industrial Co., Ltd., Meishan, Sichuan, 610041, China
2. Chengdu Tianxiang Power Technology Research Institute Co., Ltd., Meishan, Sichuan, 610041, China

Abstract

The TC4 titanium alloy was formed by SLM technology. The density of the 3D printing specimen optimized based on the Double
Doelhert design matrix optimization reached 99.9%. The parameters for optimal printing are: layer thickness 30um, laser power is
310W, scanning speed is 1200mm/s, scanning spacing is 0.1mm, and wind field value is 24. Due to the high laser energy density and
high scanning speed during the laser selective melting process, the laser selective melting structure is a fine martensite structure that
solidifies nearly rapidly. The relationship between heat treatment systems and mechanical properties was studied. It indicated that the
HIP and long-term annealing process can obtain a high-strength and high-toughness 3D printed titanium alloy, which can fully meet
the technical indicators of forgings and can be widely used in the printing of aircraft engine parts.

Keywords
3D pringting; laser additive manufacturing; titanium alloy; heat treatment
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Technological Innovation and Challenges of Micron and
Nanoscale Products

Yong Wan Binglin Zou
Shenzhen Wansheng Environmental Protection Technology Co., Ltd., Shenzhen, Guangdong, 518000, China

Abstract

Micrometer and nano technology has the comprehensive characteristics of high precision, high efficiency, high quality and
diversification, which is the core technology of the development and production of high-tech industry. Under this technology,
materials of different properties can be processed and made into different types of micron and nano products. In the process of
production and processing, multiple specialties and multiple technologies are involved, which can promote the miniaturization, multi-
function and integrated development of the manufacturing industry. In the new era, the scientific field explores micron and nano
product technology from a new perspective, which promotes the innovation of micron and nano product technology, but it also faces a
series of challenges, which requires people to scientifically analyze and study the material characteristics and product characteristics,
and break through the development difficulties and difficulties. This paper mainly focuses on the technical innovation and challenges
of micron and nanoscale products, to provide reference for related fields.

Keywords

micron; nano; product technology; innovation; challenge
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Shape-Controlled Synthesis and Characterization of Nickel
Selenides Octahydra

Kai Zeng' Piao Liu*

1. Hunan LEED Electronic Ink Co., Ltd., Zhuzhou, Hunan, 412007, China,
2. Hunan Chemical Vocational Technology College, Zhuzhou, Hunan, 412000, China

Abstract

In this study, we used the thermal synthesis method of mixed solvent, selected nickel chloride and selenium powder as the main
reactants, and reacted in hydrazine hydrate, ethylenediamine and water, and successfully prepared NiSe, regular octahedral micro
and nano powder materials with different sizes. In order to understand and analyze the prepared products, X-ray powder diffraction
(XRD), SEM (SEM), TEM (TEM), high resolution transmission electron microscope (HRTEM) and selective electron diffraction
(SAED) were used. The results show that the size changes of NiSe, octaheon are regulated by the volume ratio of hydrazine to
ethylenediamine and of hydrazine to water. This finding provides an important rationale for further regulating the size of NiSe,
regular octahedra.

Keywords
nickel selenide; solvent thermal method; morphology control
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Analysis and Improvement of Flame Retardant Properties
of Aramid Rubber Composite Materials

Zhou Tong' Peng Lu’

1. Liaoning Provincial Product Quality Supervision and Inspection Institute, Shenyang, Liaoning, 110032, China
2. Shenyang Rubber Research and Design Institute Co., Ltd., Shenyang, Liaoning, 110021, China

Abstract

Aramid rubber composite materials have been widely used in aerospace, automotive and other fields due to their excellent mechanical
properties and heat resistance. This article aims to improve the flame retardant properties of aramid rubber composite materials, using
various flame retardants for modification, and analyzing the effects of different flame retardants on the flame retardant properties
of composite materials. The thermal stability and flame retardancy of the modified composite material were evaluated through
thermogravimetric analysis (TGA), vertical combustion experiment (UL-94), and oxygen index (LOI) testing. The research results
indicate that the addition of phosphorus based and nitrogen based flame retardants significantly improves the flame retardancy of
aramid rubber composites, with the phosphorus nitrogen composite flame retardant system performing the best. Under this system,
the ultimate oxygen index of the composite material increased to 32%, and the vertical combustion test reached V-0 level. In addition,
thermogravimetric analysis showed that the quality loss rate of the modified composite material was significantly reduced at high
temperatures. This study provides a theoretical basis and technical support for the application of aramid rubber composite materials
in high-temperature environments.

Keywords
aramid rubber composite material; flame retardant performance; flame retardant; thermogravimetric analysis; vertical combustion test
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Research on 1700V High Performance GaN HEMT Power
Switching Devices

Xing Chen
Xidian-Wuhu Research Institute, Wuhu, Anhui, 241000, China

Abstract

GaN materials have the advantages of high band-gap width, high electron mobility, high thermal conductivity and good chemical
stability. Therefore, GaN based HEMT power electronic devices have the characteristics of high voltage resistance, low loss, high
switching speed, high temperature characteristics and good anti-irradiation effect in power switching applications. However, the
current GaN devices for power switching applications have not fully played their characteristic advantages, mainly reflected in:
at present, the breakdown characteristics of GaN material systems have been fully explored, but the power switching applications
based on GaN devices are mainly concentrated in the 100~650 V middle and low voltage level, and the applications in the high-
voltage level power switching field are less. To solve this problem, the novel GaN based HEMT power electronic devices for power
switching applications are studied in this paper. GaN HEMT devices with lateral breakdown voltage over 1700V and up to 1740V
were prepared on silicon substrate.

Keywords
GaN based HEMT power electronic device; 1740V; thin buffer; reduce cost
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Application Practice of High Strength Steel in Lightweight
Design of Automobile Chassis

Lili Zhu
Henan Xinghe Tongpin High-tech Development Co., Ltd., Zhengzhou, Henan, 450003, China

Abstract

With the increasing demand for energy conservation and emission reduction in the automobile industry, the lightweight design
of vehicles has become an important research direction. This paper discusses the application practice of high-strength steel in the
lightweight design of automobile chassis. By analyzing the mechanical properties and processing characteristics of high strength steel
and combining with the specific chassis structure design, several schemes of high strength steel to replace traditional steel are put
forward and verified. Studies have shown that the use of high-strength steel can significantly reduce the chassis weight and improve
the fuel economy and handling performance of the car. In addition, the high strength and corrosion resistance of high-strength steel
can also effectively improve the service life and safety of the chassis. This study provides theoretical basis and practical guidance
for the application of high strength steel in automotive lightweight design, and is of great significance to promoting the sustainable
development of automotive industry.

Keywords
high strength steel; automotive lightweight; chassis design; fuel economy; handling performance
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Application and Performance Analysis of Refined Steel in
Large Span Glass Curtain Wall

Peng Yu
Jiangsu Hengshang Energy Saving Technology Co., Ltd. Shanghai Branch, Shanghai, 200000, China

Abstract

With the rapid development of China’s social economy and the acceleration of urbanization, the construction industry has ushered
in unprecedented opportunities for development. As an important element of modern architecture, glass curtain wall has been
widely used in the design of building facades because it can give the building a sense of transparency and aesthetics. Especially
in the large-span, large-scale glass curtain wall, this advantage is more significant. However, the large-span design puts forward
higher requirements on the mechanical properties of the main force keel. Considering that the strength of steel is three times that
of aluminum alloy and the price is more economical, steel keel is often used for the keel of long-span glass curtain wall from the
perspective of cost performance and mechanical performance. The traditional cold bending processing method of steel pipe often
leads to too large cross-section fillet, which affects the aesthetics of indoor visual surface. With the progress of processing technology,
such as hot pressing, fine grinding and welding technology, the steel pipe section has been able to meet the design requirements of
the fillet accuracy. Based on practical engineering experience and material properties, this paper deeply discusses the feasibility and
advantages of using high-precision steel ( refined steel ) keel instead of traditional aluminum alloy keel in large-span glass curtain
wall.

Keywords
large span glass curtain wall; fine steel; performance analysis
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Discussion on the Nondestructive Testing Technology of
Commercial Mortar in Shanghai, China

Yanglin Yang
Shanghai Gongda Construction Engineering Testing Co., Ltd., Shanghai, 200444, China

Abstract

The compressive strength of commercial masonry mortar in Shanghai mainly includes penetration method and rebound method.
These two detection methods propose a correlation between the penetration value m, or the rebound value R,, and the strength of
commercial mortar. This paper uses the concrete ultrasonic rebound synthesis method f~v—R detection technology, combining the
penetration method and the 1 stOpt data fitting software simulation analysis 1stOpt strength measurement curve, it can better describe
the penetration value f~mR,, the rebound value m, and compressive strength value R,, compared with the traditional f~m, or /R,
strength measurement curve detection method is single, this new model may be closer to the actual strength of commercial mortar in
the actual detection.

Keywords
non-destructive testing; commercial mortar; strength measurement curve; regression curve
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R SR EE oRUE AT At et T U R AL
fen
2.3 ML R
2.3.1 R EAR

RN REMN R AREE, 8% AR
Hhizk B RS BT R (A

PR He TR ISk b PR RORD S B AR (e
Ak 16 NEAGRE R 3 MEORER 3 MU IME, &F
(19 10 MG (ERE FABCHAE m,:

1 10
my = Ezl di
i=

PSR B A SR ) ST, Hop
fi=axmh, a=1355, p=-2.035.
2.3.2 B F kA

[ S AGHIN 2 S B Ry 2 T 52 153 [ SR Py ] L B Ay -
MIRRICEREEE, 8% R * RIS R U
SRIEE(E

AR TR NS RS2 [ SRS R E
TR NN A P EERER, MIZMIXH 12 4N [El5H g T
HUBRAE AR NMESER, R 10 D ElEE{ERE T B
{H Ryt

10
1
Ry = EZ R,
j=1

AN R ] e R B () S T AR/ N X e B
B o fomm=axRE. | a=2.698 x 10 =3.267.
233 £RILE

R FRAP I HAZIER 28d BB 51 A2 K [mIgyde kel
[RIESERE Iz (9 RISttt T

PUEBRE AL, BRI AR E my. B/
X [BI5SEE R, K FEZAHUEREINZE 1 PR

F1RANREFHEm, SNNXEEEHER,, REFHRERELS

. m R, ) . m R, .
S mril MPa Mj;a S mril MPa M}l;a
201 2.92 28.8 16.7 803 3.03 28.4 15.3
202 3.03 28.7 15.2 805 2.72 28.6 17.9
203 2.92 29.1 16.5 807 3.02 29.7 15.8
204 2.98 28.2 15.1 904 2.86 29.7 15.2
305 3.03 27.9 14.3 905 2.69 29.1 18.5
306 2.83 29.6 17.6 909 3.18 27.0 14.7
307 2.85 29.3 16.3 910 2.98 273 14.6
308 2.89 29.8 15.8 1003 3.05 29.3 14.4
402 2.78 30.5 17.8 1004 2.74 30.6 18.1
403 2.83 29.1 17.3 1007 3.08 27.5 15.1
404 3.18 27.7 14.9 1008 2.86 27.6 17.4
405 2.81 28.8 17.7 1105 2.79 27.8 16.2
504 2.64 30.2 18.1 1106 2.81 29.4 15.6
505 2.95 27.5 159 1107 2.83 27.3 17.6
507 3.05 27.3 16.6 1109 3.16 27.8 15.1
508 3.03 28.4 14.9 1206 2.80 29.4 18.1
605 2.81 29.7 17.5 1207 2.72 28.9 18.1
606 2.88 28.0 16.2 1208 291 29.3 16.9
609 3.10 29.3 14.3 1209 2.88 28.2 17.4
610 3.10 28.6 14.8 1302 2.79 29.7 16.4
705 2.97 29.7 16.7 1304 3.03 28.9 14.6
706 2.73 273 18.2 1305 2.89 28.8 16.2
709 3.09 30.0 13.5 1308 2.77 29.0 17.8
710 2.78 27.4 17.1 1309 2.86 28.6 17.9
802 2.94 27.7 15.2 1310 3.07 28.8 15.2
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3IMzEMENES
3.1 RN A B E——1stOpt ( First Optimization )
1stOpt f&—FRBE A AR AR, LR R PSR AL
PRI, EUESCISEE . AR, HRES I TEERTIAL
PRGN, i FRRR N R R, RERARE AR TR
FROEHRA AR A . R PRI URIEI A SR A /5
HHRE 25 AR ETORRZERRER, AN, ALERDIETE
AR, R FRENS S A AR R

32 MNEERIE

MRy = axBxs , y REFRSGHURIRE £ x
TR NEEIE my, x, RS NUX BRSPEEHE R, a~ by
¢ A 1stOpt MAEHH K = EEEEL. AR
EIE 1,
3.3 WAL HE

iRyt A S0 MATFIBLESRE £, AR SFH)E
my, F/INWIX[EGESEEEE R, S ARIEHE LA 2.

2 1st0pt - [EAENERESAEHIE.mf] - m] X
it RgE BF IE HBEF =0
DF~EH sBBRo«HEEE|r 77 =@
e el Tazes | & 8 |
ik | e 1 Title "H A E®EUL"] ~
Exanplez - 2 Paramcters a,b,ci
3 Variable y,x1,x32;
B, [
‘ 2t 4 Function y=a‘xl*b*x2°c;
Auto—calibration A 5 Data:
Constrained Funstion €16.7  2.52  28.3
Equation Solve 7 15.2 3.03 28.7
External Filesz 8 16.5 2.92 29.1
Function Chart and Intes §15.1 2.88 28.2
Optinizatien 10 14.3  3.03  27.9
Regression and Curve Fit 11 17.8 2.83 25.6
élea:\ce 12 16.3 2.85 29.3
% Celonlator 13 15.8  2.85  25.3
. 14 17.8  2.78  30.5
15 17.3 2.83 29.1
2 External Demo e 318 2.7
L Tunction 1177 zer 2e.
o2 Fithll Test Data 2 . et S0z
2 Fithll Test Data 15 15.9 2.55 27.5
2 Gauss Function 20 16.6 3.05 27.3
Wit v | 21148 303 28.4
< > 22 17.5  2.81  28.7
23 16.2 2.88 28.0 hd
TP e nf Sl D
Joa| T 57 122 [ Modified | [ [Size: 474 Bytes Modified: 2024-"

B 1 mANEERRE

2 1st0pt - [EAENERESAEHIE.mf] - m] X
it RgE BF IE HBEF =0
D@~HsBERe~ALRE|» 7% =2 |
e H EE AN N
= HER # 8
B s TS 36 14.7 3.1 27.0 s
Examples ~|| 37146 zse 273
38 14.4 3.05 29.3
By | B
[+ I £ 39 18.1 2.74 30.6
buto—calibration A 40 15.1 3.08 27.5
Constrained Function 41 17.4  2.86  27.6
Equation Solve 42 16.2 2.79 27.8
External Filesz 43 15.8 2.81 29.4
Function Chart and Intes 44 17.¢ 2.83 27.3
Optinization 45 15.1  3.16  27.8
Begression and Curve Fit 6.1 2.80 25.4
éleance 47 18.1 2.72 28.9
* Celoud stor 48 16.9  2.81  29.3
49 17.4  2.88  28.2
EOAC
é e 50 16.4 2.79% 29.7
2 External Demo - 303 285
A Tunction s216.2  z.es 208
o2 Fithll Test Data 2 s g San
2 Fithll Test Data 54 17.9 2.86 28.6
2 Gauss Function 55 15.2 3.07 28.8
é}{m’it © 56
< > 57
v
2R [k nEE == 5
Foal ][ 57 5515 | Modified | [ [Size: 474 Bytes _|Modified: 2024-

B 2 BN R

3.4 EFRE

SRR SRR IR, R EIER T Z A
EERPLEG S, IR R TRt Z & TTH, LBtk

RS FEFRIE SR 1.00E-10, Ak fREl 1000, Xt

ORI, EHA SRS
BERRRTEILA 3,

3.5 ZERHH
BB A

ZH e

a 160.793203440573
b -1.53127913814125
c -0.195659825578901
PATHH R R UL 4,
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£ 15t0pt - EABAEEESSEHA mH] — [m] X
i @5 BF I1E {EX #%
D@~|H| B - L REE|» 27 =30
A fEE 1 - [RAEREAENE k]
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Exanples =] [x=wm
I
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PHEE: |1 BTHE Levenher siarquarde (1)

|«

rEESEIRE (O

Lve WRSIHERISAT
ternal Files
on Chart and Integ oAt
SRR 200 =
=
O ARE (D0
“ iR (oo + BAERtkE
L Fithl]l Test Data 2 B * :I'
A Fithll Test Date ahlis 20 =
éGa\lsE Function Sy =
P . HesiHlEnE g 15
(‘ >
ekl i nfe - 5 BERE
F T —]
Z] X 3
3 IEFEE
# 1stOpt - [EABNERSSEEIA mf] — [m] X

Zit RE BT I1E RBFx =8

DE~d 2o B By 27 =B @ |
¥ gE% | - [RAERREESENA off] | ERLE

AR | mas | 1

Exanples -

2 4 6 B8 1012 14 16 18 20 22 24 26 28 30 32 34 35 38 40 42 44 46 45

[FET (FStatistie): 123. 125440933056 ~

£ Fithll Test Data 2

i1l Test Data s RiEEE
 Gauss Funotion
i - 160 THR203440673
4 it v b -1.53127913814125
< > 0. 196653626575001
STHFEA: [+ nif = SR —— ©
S - < >
4=
B 4 fUTHHEER

4RETE
ZIET AR NR R AP IIAARR Z A KT 18%,
FERS R 22 R R KT 20%7 . (B33 M58 % ) S AR i
EARRKT 18%, AHFRIEZE AR AT 20%",
SRR AR R R RO AT &L
SRR ZE AT

n
1
=)
i=1

TR PREEZE A

0
f cu,i

c ;
cu,i

— 1| X 100%

— 1)2
X 100%

0
21-1_ ( cu,l
i=1 f gu,i

n—1

THRASERZ SRt 2 P IARRNR Z m,=3.7%, AT
PRUEZE €=4.5%, IXFEHILIN AR, BRI =124
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f = amgks,
TSRV YD B I A R -

f =160.7932 x m75313 x R;0.1957
5 #hik

PR R R AT BT [R5 E 5 A2 A AR S AR R
{ELR FH PR R /5 92 Hh 28 28 TN 25 TR 42 45 J D J i e
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Industrial Practice of Technological Transformation of Zinc
Secondary Resource Production Process for Electric Zinc
Production

Fanshun Zeng Bingzhou Huang Weiping Jiang
Qinghai Huaxin Renewable Resources Co., Ltd., Xining, Qinghai, 811600, China

Abstract

An analysis was conducted on the imperfect leaching process, shortcomings in the leaching and purification processes, insufficient
circulation in the electrolysis process, poor cooling ability of the waste liquid circulation, low electrolysis efficiency, low casting
yield, and high chlorine content in the floating slag in the zinc secondary resource recovery production process of a certain company.
These problems led to low output, poor economic and technical indicators, and high processing costs in the zinc production system;
By improving the leaching process in the zinc production system, optimizing the chlorine and iron removal processes, adding
purification solution cooling towers and purification slag washing processes, improving the inlet of the electrolytic circulation pump
and transforming the waste liquid cooling tower, adding anode plate flatbed machines, improving the process equipment of melting
and casting slag, strengthening operational training and other auxiliary measures, stable production operations have been achieved,
and the problems of low output, poor technical indicators, and high processing costs in the zinc production system have been solved.

Keywords

Chlorine removal; oxidation and iron removal; waste liquid cooling tower; flat plate machine
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& 1 BUSATRERYR H 1R

il [SIEsiee AR U REEA R
(%) (%) (%)
2023 4E1 A 31.80 15.98 79.56
2023 42 H 28.69 16.11 80.14
2023 43 H 43.47 15.26 81.21
2023 4E 4 A 46.09 16.66 79.43
202345 H 37.09 16.26 78.58
PIE 37.43 16.05 79.78
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222 Z BB T LA

B TFrbkae T2 A SRS T,
U AR R ER RIS K EAL . Bk R T A 7
TE, BREEREHAERH A BN, SRS mimE S
e, MR SRR SR EINCE; B T R ARER
Hilb R T2 A, et T2 AR
AN ERET AR . e R, SRR,
FfHEER, FNSRSESRE SRR AR S E S, W&
FUBHPEAAR S thy™ 5 P, RN T 25 R HIAWT A= =X,
A, BRI T FRERVERA, MuEETERS . BRikiE
FRULZE 24

R 2 MUSHIBR S, BREAISHR

T FREE  BREEES BREARE R ERS
Z (%) 5 (%) #E (kgit) (kgt) S (gL)
2023
40.70 12.24 150 27 25
1 H
2023
45.11 12.86 192 42 26
2 A
2023
40.70 12.44 182 35 28
3 H
2023 4
52.84 10.23 228 27 24
4 H
2023 4
4523 11.07 210 20 2.7
5H
HE 44.92 11.77 192 30 26

223 LI ERZE

BOE AT LA T R AW A HB b T2, A7 hiE
R . FRE S . BVMRZ | B inA
SR AIRE d . TN Ba O B A R A SR
KRJTIFIRR, — . —BOERER Il E N e K e O,
MURESE, S R, Sosii—. PUBHESFEK
BRI 3.

RIYEHI=. HRESHFERENYRMRER

DN

i SRR VUBHE ST e /EJUL%%&
(%) (%) B % )
(%)
202341 H 30.90 20.38 5.69 35
2023 4£2 H 28.28 16.95 5.84 40
2023 £ 3 H 28.05 27.23 5.32 38
2023 £ 4 H 28.38 2232 5.26 36
2023 £ 5 H 27.16 15.88 5.74 34
S 28.55 20.55 5.57 36.6

2.2.4 BRI T ARk AR K

AT B L AR O A 0 s SR P R i kv, Pl T
AR SRS, SRR AR AT I 2 S A
FRETTE, SRERIENERARSR, TR E AR
F, BeEETIER R ER T A 2 Fror.

AIREHE
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FEREE "

BHE
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2 WIERTHTEIA R EE X

2.2.5 B R BIREIN A F B AR £

R B R ISR I R B R A SRR TV E
TR, HREMER R, R RANEERE. £
FHEMLAET, T AN IR AW TS, ARTE
PR S TR, RIS, A T IRIERRE R,
— e R L ELE B B 0 O s A R S 1 2 S
HBE, RPIzsi3s,

HOEBTHMRRRE 4 & F=50m’ P23 HIEE, (HERHL
UNBLE A 22 x 10'm*/h, WE™EAE, il TREE
TR RGN ZARIEE RS, BOMBESLEE A ¢ S0mm, JE
WRSEE, EHEEA 15 Kicf, SEERERRE,
P SN AL A, B B REMOER T, EAS L
IPAREIRE IR A T A 25K, Rl R EE A el ,
FEE R SIR T M ARG UGN, RguiiiR SN
PRIXE, PR T HAR RS REMTRTE, BUSHTHRMIEIRILE 4.

xR 4 BUSRTERIER
N A DR EEE R EREREE -

Sl (kWhit) (kwhie) TR
20231 H 253.11 4164.05 2218.09
20232 H 249.44 4257.26 2105.69
2023 3 A 24523 4099.70 1962.50
2023 £ 4 A 296.92 3801.62 2341.05
20235 H 225.31 3651.59 2242.24

HE 254.00 3994.85 2173.91

2.2.6 £ R K

TR LR e AR A 3.2m” KRS, ARECEL
ePARIA e, AT SPELI R AE K, SEOERIRZ
P, BEFRARRSPEIR, BOERATR BRI 5.

% 5 MUSHTEEER
2023 4E | 2023 4F | 2023 4F | 2023 4F | 2023 4F
PR s | 2 | 3g | af | sp | M
(% ) 74 75 74 75 75 74.6

227 WA E LSRG
TERE R S A DI s sErseiaberl, PHR B rFEEm
ASAEI TS, SICEIERET S5ET SRR
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AEREAVERE SIL (£9318°C) |, IRIfBR T iAE Y
LTI, B ROR R SRR T e 2 T T IR & BB
e, WOTHE R EREE, MitEEENCR . (HEh TR
BRI PR E R, SRS S R, N
AR SR RT3 A GE A I R IR, S 5EHE R egiREk
ARG, BUSRIEFHTERILE 6.

3 6 BUSHEIIATHIETR

A IBFEICE (%) FAVEFEE (kgit) HESFH(%)
2023 41 H 90.77 1.5 1.54
2023 42 A 94.93 1.0 1.58
2023 3 H 95.00 1.2 1.48
2023 4 H 96.09 1.2 1.43
2023 45 H 94.78 1.3 1.36

HE 9431 1.3 1.48
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R RER,
L5 TN

IR S 13m & — RSB Bk, #
HEENIERE R, B ESESAERSkth . #t
PR ( FZERN R BB R IR BRI S ) Al
kR3S = TGS
3.5.1 &Rk

R ETR

HA, A e B BR B . 500m’/Hr, p=1250~1300kg/m’, ¥
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A, BNLLERRERVN, SRS, BERRRTEE,
M SR FSER &, AR LA e oy
e, KPR ER +10 FURE K FE Rk fEE MUmEHk
7720 ki E 712 0.05MPa) |, fEHL R IE
ARmERSLERGE L, FIFARS e i,
WAL N EAE RN, S SRR oidl, ¥
HrJE s S PuRE R, DU SRRk
353 WimkE

TS TSR, WOWS R E Ik,
BHEEOE SRR, STEERE IS AR
EBRRZ ISR ER, WINSRAREIEES, MifESR
Siffias FREmEmAEA, DUREIHER SRR

O A SRR 2 S MO I BB RN I SO P, 1
DIREE ST, AN E SRz, HE
B 160mm, FriRlEE 25mm, BTz E e AE L R,
BRI, e AR DR A I 45 it ZE IS RO KB . 45
B FETE S R IE A NP, AL RKIEFRAI . e
F|PVC MTRAESEAL, EEE S0, # R _E ik AR
HEMEEIFR PP KRS, Ao ERCEEIILIA 5.

HEE IR SEF AR EONE
Y '

5 BRI AN S
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3.6 HEMPHR IR FiRdEE

AfE R fREeE T N TRIEL R 55 3BREk, 555)
DL, TVEREM SRR T ERIE, E2RIME BN
FERl b, TR T R — S R e B R R BRI 7,
S N TEINRSE TRt T EE b, 32 Bt s R
DlEvE

e Tl BEEEE . VUWFEEREAIA.
FESATF TN B AR IEA R R F S sl A ST S5 2K
b i e oheE, WRE RIS RS R
RHHES, TR,

B R A PLC 4%, idsibeinds, Baask. nIHe,
MR EH R, AGRAGESGEEN Ehlegs, R
SIZITE R RES, SdEERmHEEIRTE B
EFRET, FERERASIBETIRG, (MPkEnZ2
a7, BN AG A BNIEZRETT, e EEE T, #
VEfE, B AshEPEBITIRE, HERASHREEL, PEiR
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e e | s
2s waw P Nz
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= WEWMWMMEHI{EEMWWWWGm%
13801
14700
B 6 PRAR IR FHRAL AL E B
3.7 BRIFEES

1 THU I s R AP Tt A B N 28 SRR A=
S CO LAN B il A DK SY, N BRI
AR EE, AR AP, — R IR G — S,
TR MRV EC S PR &Y —FE, FHERE, I
PR BRI, TEII pHa R P e AR I D B
et PR, ARSEAEHERIR (29318C)
TR TERE R AP, AR AR i
FHTMR AP, W OEHETHERNTE, Miftftm B,
(BRFE T SR E. Hit—P i BRI R &
B, glEns HEEGIE A S S EEE I A S A T
MR T EA SRR —E L P TR &
B8y, RGN T s A R, R Rz
FIHE SR 300°C . TN 216°CRE S AR S, TEIFE S I
FErPLAEIRGE, IREIRIER 500°CLL |, R bEEARIT
BATHAE T RUCTHRIRE , B PR ERR, (8P
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3.8 EBMEMEEEEF, MUETHATE

NIRRERSRIGTEE, NS5k, R
JEkbER, TELA RSP EERA £ R 1, SEInE R
FHENEFREL, BEREEER TR seR L &,
BHEDEE HEEEE, HEARTEE, BRATR
AR S BRI s

IR DIARPSE L, AEDNaR A T T 2 eI fo R,
FlreEiiEiE., Rl AHEEEGE, TR RHEH
g e, HHIBAF TR S TR, M=
BT,
4 ST TR

2023 4 6 H 18 HE 7 H 15 H FEaH 5 25 - 2
Mo, NS T 9 A 1S Hsgaiko, R A KSR A
1375 Ht, MaEE0 T ERER: IS T 20k
i AR AR RN, RERA 5 ARV IEES:
AEPE, SR R ARSI TIRE R, TR
TR FEHE AR RN, (RIZR A 3 AR NI Al A==,
RERROIPESH, KB EIEEERE SR RN
T, SiRRH 3 AR, SR RN R A
B, SREEESE RS EOE RS, iR
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HRATE—NE—aSEENTZ, HEIRR BT
52, SRR ERE MG MRUGRET — B R |
TR RIS . B U BREEER . MR Eh R ETEA
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Fr, AR 3.2m’ AR A FIE S TR, SR tE
Feh TB=HIERR 1# Fige, BuS)5E T 20REEmE 7 Fror.
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SR fEED

=il Sfksnl. =R

BLEE

(EESARAS)

i o=
EmEEE (RS

HE

5
—
= ) "
(hEEEnEEE) (i)
=5 T
== e
s =
o {SEREIE)

7 SRR EET T ZRER

R7HIERRYE IFIER

B R (%) RREAE%) RHEE (%) RS %) TREE (kegt) FTRHEEE (kel) kjffff*;@
2023 £ 10 A 31.24 11.25 15.20 7.05 63 24 87.25
2023 4= 11 H 28.51 9.97 22.58 6.97 79 25 88.72
2023 £ 12 H 27.28 10.78 23.05 8.00 68 27 86.30
2024 41 H 3431 9.74 27.63 7.82 73 26 90.61
2024 42 H 33.72 11.97 30.90 8.84 65 25 88.65
2024 3 H 35.34 11.85 33.20 8.32 85 23 87.68
2024 44 H 33.39 11.20 31.02 8.15 72 24 89.56

Y 31.97 10.97 26.23 7.88 72 25 88.40
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* 8 BUEREL TR

] =PUBEESEE (%) —PUBHEE R (%) BHRISE (%)
2023 410 A 9.23 3.05 65
2023 4 11 12.86 2.89 68
2023 412 A 14.77 3.48 63
2024 51 H 15.13 2.60 64
2024 2 H 14.41 4.19 69
2024 53 H 16.65 5.43 70
2024 5 4 H 13.59 4.46 68

B 13.80 3.73 66.71

= 9 MUE BB IFER

iy FLfEAD TR ERE (KkWh/t ) FERELRFEREE (kWh/t) SRR 75 (1) LRSS (%) P e (/L)
2023 4 10 H 168.25 3425.00 2713.32 85 0.85
2023 4 11 H 174.31 3389.00 2720.21 86 0.92
2023 12 H 169.54 3395.00 2991.73 86 0.88
2024 /.1 H 172.13 3368.00 3437.63 85 0.94
2024 /.2 H 175.25 3408.00 2214.36 87 0.93
2024 /.3 H 169.35 3420.00 3001.51 86 0.89
2024 /.4 H 170.65 3376.00 3136.40 87 0.92

ESED 171.35 3397.29 2887.88 86 0.90

F 10 MEEBHIFER

g IEFEICE (%) SACEEE (kg/t) HESA (%)
2023 % 10 H 97.92 0.7 0.88
2023 5 11 97.69 0.6 0.86
2023 12 H 97.04 0.4 0.64
2024 %1 H 97.19 0.6 0.42
2024 %2 H 97.56 0.4 0.75
2024 %3 H 97.46 0.5 0.61
2024 5 4 H 97.56 0.6 0.84

BiE 97.49 0.5 0.71

& 11 BRH I FBUERTEHEMRAILL

NN N e . e et [Nl
T AR (%) AR BREITE (%) BRSO TR (k) HEE (g
= (]
Ui ETAIE 37.43 16.05 44.92 11.77 192 30 79.78
S fEIE 31.97 10.97 26.23 7.88 72 25 88.40
VIR -5.46 -5.08 -18.69 -3.89 -120 -5 8.62
A (% ) 14.59 31.65 41.61 33.05 62.50 16.67 10.80
F 12 #L T FBUSEIEIERITLE
s ] ZPUBAESEE (%) ZVUBAEEE (%) BRI (%)
TS 24.55 5.57 36.6
s fEE 13.80 3.73 66.71
(VIR -10.75 -1.84 30.11
AP (%) 43.79 33.03 82.27
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% 13 BT F USRI /RIEFRAT L

] A TFEE (kWhit)  HFERAESEE (kWhit) SR 77E(t) AR (%) SR (gL)
MO RTE 254.00 2173.91 74.6 26
BusfEE 171.35 2887.88 86 0.9
AR -82.65 713.97 114 -1.7
AP (%) 32.54 32.84 15.28 65.38
= 14 B TR USRI EHEFRxT L
At TESHEEICE (%) SRR (kg/t) PHEER (%)
HUEHITAIE 94.31 1.3 1.48
ey =raliE] 97.49 0.5 0.71
AR 3.18 0.8 -0.77
LB (%) 3.37 61.54 52.03

6 &iE

T BN D A R B R R A T AL T
i, TEEHTE, s e b T2, SudfRIER A
GRS EN ARG, WRIEHHER T2, STIA =818
FE. FEPRIERTIRIA = IN TRAR) TR, Al Ehn g
W,

DiEdZEEEHTE, BiERERH 37.43% R
F)31.97%, B FEH 16.05% NS 10.97%, ABTHEm
R EWCE ., Q@B MR FIIR T E, BREkER
FH 44.92% R 51 26.23%, BERE S BEH 11.77% NP 2
7.88%, ZHIERIRAGAIEIEH 65%; P AGAHIETRE
FF80%; b= VUBF(LIEIE 2 NIk 33.03%, B~
[ 43.79%; Frk AR S EE 125mg/L RNEE] 84mg/L, K
(RS ER = PUB s E NS B R, R TA%
bR . i F R T BHEIARE A SNBSS HIEE A
&, (EERE 75%, HARENHERE N 32.54%, Hit
L EURE NI 14.96%,  PRIRIG PRI 35 5 R Ok B TR
i 2°C ~3°CHEEE] 5°C ~7°C, SCPLH R IEIR vl Bk

78% FEAF 85%, FEFTTERIEA 32.84%.

@i RS E RS, STEE S S 1.48%
TR 0.71%, FALEHHED 1.3kg/t FFER] 0.5kg/t, FHF
ISR A E A A
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