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Study on Spatial Distribution Characteristics and Source
Apportionment of Heavy Metals in Typical Industrial Zone Soils

Jizhe Liang' Long Shen' XiZhao’ Yu Gao”

1. Liaoning Environmental Protection Group Fujie Ecological Environment Co., Ltd., Shenyang, Liaoning, 110030,
China

2. Shenyang University of Technology, Shenyang, Liaoning, 110020, China

3. Liaoning Environmental Protection Group Keyuan Environmental Technology Co., Ltd., Shenyang, Liaoning,
110015, China

Abstract

This article focuses on heavy metals in the soil of typical industrial areas and analyzes their spatial distribution characteristics
and pollution sources. In terms of spatial distribution, heavy metals show a “point-line-surface” gradient diffusion and are highly
correlated with pollution sources. The pollution differences in functional zones are significant, and the types match the corresponding
industries. Vertical stratification protrudes, and the surface soil is most severely polluted. Source apportioning indicates that industrial
production activities are the core sources of direct emissions, transportation activities are important pathways for flow and diffusion,
and the accumulation and disposal of solid waste are potential pollution reservoirs that accumulate over a long period of time. The
combined effect of the three factors leads to heavy metal pollution in the industrial zone soil, providing a crucial basis for pollution
prevention and control as well as soil remediation.

Keywords
Industrial zone Heavy metals in soil Distribution characteristics
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Accuracy Evaluation of Volatile Organic Compounds
Online Monitoring Data

Tingting Yao Xiubo Zhang Yurong Zhou Yumin Lai
Zhejiang Qiusi Environmental Monitoring Co., Ltd., Hangzhou, Zhejiang, 310000, China

Abstract

Volatile Organic Compounds(VOCs),as one of the air pollutants,are widely present in industrial emissions,traffic emissions,and
other fields,causing severe impacts on the environment and human health. With the growing demand for air pollution control,the
application of VOCs online monitoring technology has become increasingly widespread,serving as an important tool for real-time
monitoring and controlling VOCs emissions.However,the accuracy of monitoring data is directly related to the scientific and effective
decision-making in environmental management,making accuracy evaluation particularly important.By optimizing monitoring
technology,improving data processing methods,and enhancing standardization,the accuracy of VOCs online monitoring data can be
significantly improved,providing more reliable data support for environmental pollution prevention and control.

Keywords
Volatile Organic Compounds;Online Monitoring;Accuracy Evaluation;Data Processing;Environmental Management
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Study on the application of close-to-nature management
concept in the replanting and maintenance of ecological
forest in Beijing suburb plain

Jianfeng Ren
Beijing Daxing District Weishanzhuang Town Industrial Development Service Center, Beijing, 102611, China

Absrtact

Based on the site conditions and management practices of ecological forests in the plains of Beijing suburbs, this paper analyzes the
implementation gap between concept recognition and operational feasibility, the management contradiction between biodiversity
priority and landscape uniformity, the value confrontation between natural risk tolerance and social security expectations, the interest
coordination and responsibility ambiguity under multi-agent participation, and then explores the establishment of a composite target
management framework based on value negotiation, the construction of a flexible maintenance model that pays equal attention to
fault tolerance and adaptability, the design of a communication strategy that takes into account the ecological process and public
cognition, and the exploration of multiple co-governance and risk sharing. Coordinated implementation mechanisms and other
adjustment paths. In order to provide theoretical reference and practical paradigm for the sustainable management of plain ecological
forest.

Keywords
close-to-nature management ; plain ecological forest ; replanting maintenance ; ecological restoration ; beijing suburbs
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Full Life Cycle Management of Environmental Consulting
in VOCs Control Projects

Tao Shen Bin Han
Hangzhou Qingjie Environment Technology Co., Ltd., Hangzhou, Zhejiang, 310000, China

Abstract

Volatile Organic Compounds (VOCs), as key precursors of atmospheric pollution, make the standardized implementation of VOCs
control projects crucial for improving regional air quality. Environmental consulting runs through the entire process of VOCs control
projects and serves as the core support to ensure project compliance, scientificity, and cost-effectiveness. Based on the theory of full
lifecycle management, this paper divides VOCs control projects into three stages: pre-project research and evaluation, mid-project
design and construction supervision, and post-project acceptance, operation and maintenance, and effect assessment. It systematically
analyzes the core tasks, technical Z£ 15, and implementation paths of environmental consulting in each stage. Combined with typical
cases, it explores existing problems and optimization strategies in consulting services. The aim is to construct a comprehensive full
lifecycle management system for environmental consulting in VOCs control projects, providing theoretical reference and practical
guidance for enhancing the efficiency of VOCs pollution control and promoting green and low-carbon development in the industry.

Keywords
Volatile Organic Compound (VOC) treatment; environmental protection consulting; full lifecycle management; pollution control
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Exploration of the Coordinated Development Model of Soil
Pollution Control and Ecological Restoration

Die Li Jinglei Lu
Ningbo Yuanda Testing Technology Co., Ltd., Ningbo, Zhejiang, 315100, China

Abstract

This study focuses on the synergistic development model of soil pollution remediation and ecological restoration, exploring
its core mechanisms, technical pathways, and safeguard systems to provide theoretical and practical support for soil ecological
improvement. The core mechanisms include three categories: coupled driving, feedback regulation, and long-term maintenance,
which are reinforced through multidimensional coupling, multi-dimensional feedback control, and ecological stability assurance. The
technical pathways establish a "core-support-safeguard" technological system, formulating differentiated approaches for different
types of contaminated soils and clarifying optimization directions for low-cost and intelligent technologies. The safeguard system
encompasses four aspects: policy and regulations, economic investment, scientific and technological talent, and monitoring and
supervision, aiming to address the disconnect between the two and enhance the quality of soil ecological function restoration.

Keywords
soil pollution remediation; ecological restoration; coordinated development
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Research on the Application of Environmental Impact
Assessment in Regional Environmental Management

Yanjiang Tao Yanqing Qi
Jiangsu Keyida Environmental Protection Technology Co., Ltd., Yancheng, Jiangsu, 224008, China

Abstract

Against the backdrop of the continuous promotion of ecological civilization construction and the deepening of regional coordinated
development strategies, regional environmental problems present comprehensive characteristics across factors, spaces, and
administrative regions. The traditional environmental management approach centered on a single project is no longer effective
in addressing complex issues such as environmental capacity constraints, pollution accumulation effects, and overall ecosystem
degradation at the regional scale. This article combines regional planning and management practices to analyze the problems of
insufficient institutional connection, limited technical support, and poor management coordination in the current application of
environmental impact assessment at the regional level. Based on this, it proposes countermeasures and suggestions to improve the
regional environmental impact assessment system, strengthen technical support, and enhance governance coordination efficiency,
in order to provide theoretical reference and practical inspiration for promoting the transformation of regional environmental
management from passive constraints to active guidance.

Keywords
Environmental Impact Assessment; Regional environmental management; Planning Environmental Impact Assessment; Environmental
capacity; collaborative governance
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Research on Environmental Impact Assessment Methods
for Regional Planning

Jingrong Gu Jiafeng Jiang
Jiangsu Keyida Environmental Protection Technology Co., Ltd., Yancheng, Jiangsu, 224008, China

Abstract

Against the backdrop of China’s continuous deepening of ecological civilization construction and regional coordinated development
strategy, regional planning, as an important public decision-making tool for guiding spatial development, industrial layout, and
resource allocation, has significant characteristics of systematic, long-term, and cumulative environmental impact. On the basis of
systematically sorting out the theoretical basis and development context of regional planning environmental impact assessment,
this article deeply analyzes the shortcomings of the current method system in indicator construction, scenario prediction, and
comprehensive evaluation. Furthermore, from the dimensions of system analysis, scenario analysis, and multi criteria comprehensive
evaluation, this article systematically studies the methods of regional planning environmental impact assessment, proposes methods
optimization and practical application paths, in order to provide theoretical support and methodological references for improving the
scientificity and environmental sustainability of regional planning.

Keywords
regional planning; Environmental Impact Assessment; Strategic Environmental Impact Assessment; Method system; Sustainable
development
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Application of Different Standard Methods in Organized
Particulate Matter Monitoring in the Steel Industry

Jin Jia
Shanxi Steel Group Hanzhong Iron and Steel Co., Ltd., Hanzhong, Shaanxi, 724200, China

Abstract

Organized particulate matter monitoring in the steel industry serves as a critical link between production operations and environmental
compliance. The selection and application of monitoring technologies directly impact regulatory effectiveness and corporate green
production standards. This paper focuses on the application of three mainstream monitoring techniques—gravimetric, optical, and
B-ray methods—in typical steel production processes. As the benchmark method, gravimetric analysis provides authoritative data for
enforcement and calibration in sintering flue gas monitoring. The optical method, with its rapid response characteristics, is suitable for
real-time monitoring of primary flue gas in converters. The f-ray method, with its high-precision continuous measurement capability,
has become a key technology for total emission accounting in continuous emission sources such as hot rolling. Each method should
be scientifically applied based on specific operational conditions, and a rigorous quality control system must be established. Together,
these methods form a precise and efficient particulate emission monitoring network in the steel industry.

Keywords
steel industry; organized emissions; particulate matter monitoring
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Research on Measures for Water Pollution Control in Environmental
Protection During the New Era

Chuang Ma Zheng Zhou
Hubei Junbang Environmental Technology Co., Ltd., Wuhan, Hubei, 430030, China

Abstract

This paper focuses on the key strategies for water environment governance in the new era, exploring the specific applications of
water pollution prevention and control technologies in industrial emissions, agricultural non-point sources, and domestic sewage.
It elucidates the practical value of water pollution control measures in ecological conservation and sustainable development. Strict
water quality standards have driven the innovation of governance technologies, while diversified treatment methods have significantly
improved water environment quality, highlighting the importance of modern environmental governance.

Keywords
Water pollution control; Environmental protection; New era; governance measures
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Application of Gas Chromatography-Mass Spectrometry in
Soil Testing

Mengdi Fang Maoyuan Chen" Ruizhi Yang
Kunming Survey and Design Institute Technology Development Co., Ltd., Kunming, Yunnan, 650000, China

Abstract

The effective implementation of soil testing can better clarify the pollution status in soil and the content of different pollutants,
providing more information references and data support for soil remediation and environmental protection, ensuring the relevance
and appropriateness of subsequent management and protection efforts. The application of gas chromatography-mass spectrometry
(GC-MS) technology in soil testing can further enhance the efficiency and quality of soil testing, guaranteeing the reliability,
completeness, and authenticity of test results. Based on soil testing requirements, personnel can define the application path from
multiple dimensions, including soil sample collection and pretreatment, extraction and purification of target pollutants, optimization
of analytical parameters, qualitative and quantitative analysis, result validation, and quality control, thereby improving the quality and
effectiveness of the application.

Keywords
gas chromatography-mass spectrometry (GC-MS); soil testing; application strategies; environmental protection
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Brief Discussion on Rural Domestic Waste Treatment
Technologies in Hunan Province

Chunhua Ma

Chinalco Environmental Protection and Energy Conservation Technology (Hunan) Co., Ltd., Changsha, Hunan, 410011,
China

Abstract

With the rapid development of rural economy and the remarkable improvement of farmers’ living standards in Hunan Province, the
output of rural domestic waste has shown a continuous growth trend, and its composition has become increasingly complex and
diverse. Its scientific treatment has become a key link and important support for promoting the Rural Revitalization Strategy and
building ecologically livable and beautiful villages. Based on a systematic analysis of the current generation status, composition
characteristics and governance dilemmas of rural domestic waste in Hunan Province, combined with advanced technologies and
mature models of rural waste treatment at home and abroad, this paper focuses on exploring the key technology systems of source
classification and collection, resource utilization and harmless disposal suitable for different regions of Hunan Province, and puts
forward specific suggestions for promoting the implementation and application of governance technologies. By supplementing
practical cases, latest policy data and technological application effects of various cities and prefectures in Hunan Province, it provides
a more practical reference for the systematic and scientific treatment of rural domestic waste in Hunan Province.

Keywords

Hunan Province; rural domestic waste; treatment technology; source classification; resource utilization; harmless disposal;
governance model
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The Impact of Invasive Alien Plants on the Protection of
Forest Ecological Environment in Protected Areas-A Case
Study of Protected Areas in Zhejiang Province

Yinggang Lin' Haixia Lin’ Ting Xiang’ Xiang Wu® Zupei Lei®

1. People’s Government of Baoyang Township, Taishun County, Taishun, Zhejiang, 325500, China
2. Taishun County Forestry Development Center, Taishun, Zhejiang, 325500, China
3. Zhejiang Wuyanling National Nature Reserve Management Center, Taishun, Zhejiang, 325500, China

Abstract

Most protected areas in Zhejiang Province are located in transitional zones between mountainous hills and riverine coastlines.
Frequent disturbances from forest edges, valley banks, and road corridors create continuous habitats for invasive species colonization.
For instance, the 2022 Zhejiang census documented 165 invasive plant species, with Euphorbia hirta (commonly known as water
hyacinth) being widespread, Canadian goldenrod (Lycoris radiata) concentrated in Hangzhou-Jiaxing-Huzhou regions, and Spartina
alterniflora (commonly known as Spartina alterniflora) extensively distributed in Ningbo and Zhoushan tidal flats. Invasive risks
propagate from peripheries to interior areas, with their intensity varying according to disturbance levels. Analysis reveals that invasive
impacts on forest ecosystems primarily manifest through three overlapping pathways: regeneration barriers, altered water-shore
processes, and amplified transmission chains. The study proposes that management strategies should integrate diffusion containment,
eradication, and native vegetation restoration into a unified closed-loop system for long-term implementation.

Keywords

Zhejiang Province; invasive alien species; nature reserves; forest ecological environment protection; impact; optimization strategies
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Desert Algae Engine: Awakening Sleeping Saline Land—
Science and Technology Report on the Demonstration
Base for Improving Thousand-Mu Salt-Alkali Land in
Huanghua City, Cangzhou, Hebei Province

Shanjiang Ai' Shuishan Song’

1. Jidizao (Beijing) Biotechnology Co., Ltd., Beijing, 100125, China
2. Institute of Biology, Hebei Academy of Sciences, Shijiazhuang, Hebei, 050000, China

Abstract

Soil salinization not only severely depletes limited land resources and disrupts ecological balance but also directly threatens global
food security. This report provides an in-depth analysis of the causes and hazards of saline-alkali soil, taking the thousand-mu saline-
alkali land in Huanghua, Cangzhou City, Hebei Province, as a test area. Using salt-tolerant desert algae as the primary remediation
factor, the study investigates and analyzes the five mechanisms of the synergistic saline-alkali soil remediation technology involving
desert algae. Measurements indicate that, compared to the control group, the test area showed a 41.6% increase in the number of
secondary roots of drought- and alkali-tolerant wheat, a 14.29% increase in tillering, and a 13.68% increase in grains per spike.
Harvest yield tests revealed that the test area (moderately to severely saline-alkali soil) achieved an average yield of 179.2 kg per test
unit, while the control area (moderately saline-alkali soil) yielded an average of 128.6 kg per test unit, representing a 39.4% increase
in production.

Keywords
desert alga; saline-alkali land; synergistic improvement
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Study on Risk Identification and Zoning Management of
Soil and Groundwater Pollution in Industrial Waste Land

Xiaomeng Li
Hebei Bairun Environmental Testing Technology Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract

Under conditions of long-term industrial production and inadequate management, industrial legacy sites are prone to developing
complex soil and groundwater contamination dominated by heavy metals and organic pollutants. The associated environmental
risks are characterized by concealment, accumulation, and spatial heterogeneity. Focusing on soil and groundwater contamination at
industrial legacy sites, this study systematically examines pollution characteristics and mechanisms of risk formation, and establishes
a pollution risk identification framework integrating site investigation and monitoring, exposure pathway identification, and indicator-
based risk determination. On this basis, a risk classification and spatial zoning approach is proposed to clarify governance priorities
and management requirements for areas with different risk levels. The study highlights the critical role of integrated soil-groundwater
analysis in risk identification and zoned remediation, providing theoretical support and technical guidance for improving the scientific
rigor and precision of environmental risk management at industrial legacy sites.

Keywords

industrial legacy sites; soil contamination; groundwater contamination; risk identification; zoned remediation
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Analysis of Control Measures for Key Indicators in Wastewater
Treatment

Yu Li
Shandong Wenyuan Environmental Protection Technology Co., Ltd., Zibo, Shandong, 255410, China

Abstract

The advancement of science and technology is a double-edged sword. While driving rapid societal progress, it has also imposed
heavy environmental costs. Since the Industrial Revolution, extensive production methods have caused severe pollution of air, water,
and soil, leading to a sharp decline in biodiversity and the disruption of ecological balance. These environmental issues directly
threaten human health and survival, prompting a global awakening that began in the mid-20th century. Through environmental
movements, scientific reports, and international cooperation, humanity has actively adopted legislative measures and technological
innovations—such as promoting clean energy, implementing pollution control, and ecological restoration projects—to mitigate
environmental hazards in development and transition toward sustainable development, aiming to achieve harmonious coexistence
between technology and nature.

Keywords
water treatment, chemicals, biochemistry, evaporation
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Climatic Characteristics and Disaster-Causing Factors
During the Whole Growth Period of Euryale ferox in Jinhu

Mingzhu Wang Xu Wang Wenqian Zou Xuyang Huang
Jinhu County Meteorological Bureau, Jinhu, Jiangsu, 211600, China

Abstract

Based on meteorological data from Jinhu from 1961 to 2024, with Euryale ferox as the main research object, this study analyzed
the effects of meteorological factors such as temperature, sunshine, wind, and precipitation on different growth stages of Euryale
ferox. The main meteorological disaster-causing factors affecting Euryale ferox were identified and classified into three levels: mild,
moderate, and severe, and a meteorological disaster risk assessment was conducted. The results showed that during the seedling stage
and the vigorous growth stage of stems and leaves, the single disaster index for strong winds was 0.6, assessed as a mild risk level.
During the vigorous growth stage of stems and leaves and the flowering and fruiting stage, the single disaster indices for drought,
high temperature, and insufficient sunlight were 2.2, 1.7, and 3.0, corresponding to moderate, mild, and moderate disaster levels,
respectively. The comprehensive disaster index was 1.88, indicating an overall mild meteorological disaster risk. These findings can
guide farmers to plant Euryale ferox at appropriate times and locations, reasonably avoid adverse weather effects at different growth
stages, and adopt scientific and efficient cultivation practices, thereby improving the yield and quality of Jinhu Euryale ferox.

Keywords
Euryale ferox; whole growth period; climatic characteristics; risk assessment; meteorological disaster grade
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Spatial Distribution and Source Tracing of Heavy Metal
Pollution in Typical Industrial Heritage Sites

Libiao Hu
Jiangsu Suchen Engineering Consulting Co., Ltd., Xuzhou, Jiangsu, 221000, China

Abstract

This study investigates a typical industrial heritage site, revealing through systematic sampling and spatial analysis that soil heavy
metal contamination exhibits significant heterogeneity and spatial distribution patterns closely linked to historical production
layouts. By applying receptor modeling for precise source tracing, the research identifies three major contributing sources: historical
smelting activities, coal combustion deposition, and waste storage. Based on these findings, the study proposes a governance strategy
integrating zonal classification, risk management, and engineering remediation to support the safe reuse of the site.

Keywords
legacy sites; heavy metal pollution; spatial distribution; traceability analysis
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Application of Electromagnetic Radiation Monitoring
Technology in Environmental Assessment

Shu Jiang

Shandong Provincial Environmental Science Research Institute Co., Ltd., Jinan, Shandong, 250109, China

Abstract

With the rapid development of industries such as power and telecommunications, the hazards of electromagnetic radiation to the
ecological environment and human health have become increasingly severe. Electromagnetic radiation monitoring technology
serves as a crucial supporting tool for environmental assessment, and its standardized and scientific application directly impacts the
reliability of evaluation results. This paper systematically reviews the technical framework of electromagnetic radiation monitoring,
conducting an in-depth analysis of its application process in environmental assessment from three perspectives: core principles,
mainstream technical equipment, and comparative analysis. It identifies current issues in application, including insufficient
monitoring accuracy, irrational site selection, and non-standardized operations, while proposing corresponding solutions. The aim is
to refine the integration pathways between electromagnetic radiation monitoring and environmental assessment, providing technical
references and operational guidance to enhance the quality of environmental assessments and mitigate electromagnetic radiation
hazards, thereby facilitating the standardized implementation of electromagnetic radiation pollution control efforts.

Keywords

electromagnetic radiation; monitoring technology; environmental assessment; application practice
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Influence Factors and Correction Methods of Automatic
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Abstract

With the intelligent development of ecological environment monitoring networks, automated surface water quality monitoring
has become pivotal in water environment management. However, data validity and accuracy remain subject to fluctuations due
to environmental disturbances, instrument drift, sampling errors, and transmission anomalies. This study investigates the impact
of environmental conditions, equipment performance degradation, and sampling errors on monitoring data by analyzing data
source characteristics. A data validity evaluation system was established based on integrity, accuracy, stability, and consistency,
complemented by a dual-layer calibration method integrating physical models and data-driven models. Empirical results demonstrate
that this approach effectively identifies anomalies, corrects drift, and enhances data continuity and reliability, thereby providing
scientific support for water quality assessment, pollution source tracing, and environmental regulation.

Keywords
surface water; automatic monitoring; data validity; error correction; model fusion
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Discussion on Soil Environmental Assessment Method in
Environmental Impact Assessment System

Shuyan Hu

Shanxi Xinruiquan Environmental Protection Technology Co., Ltd., Taiyuan, Shanxi, 030000, China

Abstract

As a core component of the environmental impact assessment system, soil environmental evaluation plays a pivotal role in ensuring
the rational use of resources and sustainable social development. To safeguard soil safety and maintain ecological balance, it is
essential to rigorously apply evaluation methodologies, including current status assessments, impact prediction analyses, and
comprehensive effect evaluations. By integrating key elements such as air, water, and biological factors, the quality and effectiveness
of soil environmental assessments can be significantly enhanced. This provides valuable references for optimizing subsequent soil
resource utilization and decision-making, thereby contributing to the advancement of socialist ecological civilization and sustainable
societal development.

Keywords
Environmental Impact Assessment; Soil Environmental Assessment Methods; Environmental Protection; Ecological Civilization
Construction
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Comparative Study on Treatment Process of Low Temperature
Methanol and High Ammonia Nitrogen Mixed Wastewater

Wenfeng Zhao
China Coal Technology and Engineering Xi’an Research Institute (Group) Co., Ltd., Xi’an, Shaanxi, 710000, China

Abstract

Through analyzing the advantages and disadvantages of the SBR process and multi-stage A/O process, this study investigates the
treatment effectiveness of low-temperature methanol and high-ammonia nitrogen mixed wastewater. It further explores the feasibility
of meeting the water quality requirements for pollutant discharge concentrations specified in the “Pollutant Discharge Standards
for Coal Industry” (GB20426-2006) and the “Comprehensive Sewage Discharge Standards for the Yellow River Basin in Shaanxi
Province” (DB 61/224-2018) for the wastewater from the Huaxian Station gasification plant in the Shenwei Pipeline Project’s surplus

coal slurry application engineering.

Keywords
SBR process; A/O process; gasification wastewater
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Research progress on environmental fate and traditional
treatment technologies of perfluorinated and polyfluoroalkyl
substances (PFAS)

Meijuan Cao Xiaopei Wu Qiaole Song Shasha Li Ji Yang Luyao Pei

School of Graphic Communication and Packaging Engineering, International Science and Technology Cooperation Base
for Green Printing and Publishing Technology, Beijing Institute of Graphic Communication, Beijing 102600, China

Abstract

Perfluoro and polyfluoroalkyl substances (PFAS) have been widely used in industrial production and daily life due to their strong
chemical and thermal stability of C-F bonds and their oleophobic and hydrophobic properties. However, they have become global
pollutants due to their environmental persistence. This article systematically reviews the environmental fate characteristics of PFAS,
including the pollution history since industrialization in the mid-20th century, the spatial distribution patterns in different regions of
the world, and their migration mechanisms and key influencing factors in multiple media such as water bodies, soil, atmosphere, and
organisms. It comprehensively analyzes the core limitations of traditional physical, chemical, and biological treatment technologies
in terms of treatment efficiency, operating costs, secondary pollution, and technical operability, providing basic support for
understanding the current status of PFAS pollution and the development of new treatment technologies in the future.

Keywords
Per- and polyfluoroalkyl substances (PFAS); Computational chemistry; Environmental fate
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Research on Personnel Capacity Building in the Management
of Ecological Environment Monitoring Institution System

Yafan Guo
Xinjiang Lan Zhuo Yue Environmental Protection Technology Co., Ltd., Urumqi, Xinjiang, 830000, China

Abstract

This paper examines the core value of personnel capacity building in system management within ecological environment testing
institutions, based on their operational realities. It identifies prominent challenges in current practices, including recruitment
procedures, training programs, performance evaluation processes, and competency alignment. Practical optimization strategies and
safeguard mechanisms are proposed to deepen the integration of personnel capabilities with system management. The ultimate goal is
to enhance institutional operational efficiency and ensure service quality, thereby contributing to the standardized development of the
ecological environment testing industry.

Keywords
Ecological environment testing institutions; System management; Personnel capacity building; Capability enhancement pathways
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Design of Modular Green Energy Saving System and Its
Application in Rural Ecology

Hengtong Yang Yuanhan Wang Yuxuan Li Yixuan Ha Siyan Li
Tianjin University of Technology, Tianjin, 300380, China

Abstract

This study presents a modular green energy-saving system integrating water resource recycling and biomass energy recovery.
Through key technologies including piston pump water circulation, float valve switching, physical-biological composite purification,
and high-efficiency biogas fermentation, the system enables classified collection, treatment, and resource utilization of rural rainwater,
shower wastewater, kitchen sewage, and fecal wastewater. Theoretical analysis and rural pilot verification demonstrate that this
system significantly reduces rural tap water consumption and sewage discharge, while producing clean biogas for domestic lighting
and production support. It effectively improves rural living environments, enhances resource utilization efficiency, and delivers
substantial economic, environmental, and social benefits. This innovative solution provides a green infrastructure framework for rural
revitalization.

Keywords
Modular design; Water resource recycling; Biogas energy; Rural ecology; Energy conservation and emission reduction;
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Discussion on the application of gas chromatography in the
detection of water pollution

Sijin Wang
Baoding Minke Environmental Testing Co., Ltd., Baoding, Hebei, 071000, China

Abstract

Gas chromatography (GC) technology, characterized by high resolution, sensitivity, and rapid analysis capabilities, has become a
vital tool in water pollution monitoring. It excels at detecting volatile organic compounds (VOCs), conventional pollutants, and
organometallic compounds with precision, providing critical guidance for water pollution control. To ensure effective implementation,
practical measures include technological innovation, equipment upgrades, staff training, standardized protocols, and optimized data
processing methods. This study explores GC applications in water pollution detection, aiming to enhance analytical performance,
improve monitoring efficiency and quality, and deliver scientifically reliable data for environmental management and policy-making.

Keywords
Gas chromatography; Water environment; Pollution detection

R SEBIERAREKIME TGN Pz AT E
TR
PRENRERAEIAIRA T, $E - FHL fRE 071000

wm =

AR RSP EREG ., BAZH, LB RiEod, THRBFWER, ERIFFTEREMNFEET EE2ER, LL TS
KRB | ABGT R . AR BN ETATREM AN, H KRBT R T FRIGT T h . S
FRIAEd, EERFHHEARAFEE, RIATEARZES LN, TEMEAFENTE, KRB F W7k, RERRET
Fe ) TAEGRA) TR, LT B3 AAD E IR AR EAKIRBE T F A0 0y B R sk #EATIR T, AT A AR I AR &3k ik 09
BRER, SBRKIRSLIT RA MM R, RS B o e JARA 5 652 09 A% 24

KA

AAREHEFEA; KIRBL; T HEN

TEESED T8 A BRI K RS S YBIR, RS TR
SROMKIE . AR & AR RS, 8
TED PR NSFAIERR, fEsiEEy SxXfbs,
BY T A GRS A RB S e A A, W EREIRIERT
FraR kiR
2.2 HHTBENBIR

SR R R BB P T L AKRE P LA 2,

1 5]

I

W& Tk RS E, KIS AR H 36 8, 9F
WART SRR ARS8 R BT, FREEIAu7KER
S5 AIRIRE, TEHER S R SARE IR LS
H, DB AP RE P ISR IR, VIR
IRET S AV E SR R RIE

2 S BEER AR KIS St il o A
RfLs
2.1 AW|EF

B —FhSE R 5y BRISHT A7, R B A
USSR, BEUSAT AR L BN AU 55t 7
KR, AELISH . TENLESTAF, HRRIIPRET, fE

[EEEN] B (1992—) , &, PETIARE
AN, AR, T, MSIRUITR.

78

TCHATDIB R RS G A R RIRE, 75 SRR, AUALFRERTS
BN, REMSAE TR, DRERISTE R, HINZ
BB RIS B e RS G R, SEBER I
HEDHT, AR BECEOITEIE. R TR, TR
HR FHEPK A S R TOE R, A IRR I SRR R
RIE.
23 ERMRAIZ

AR RIDIEE ARTE RN, Aok, ik, R
KGR IEHT, AR HIREERRI &
BEATIGHENE , HRTAIRESRER, J7 (R R0E, RAERET .



EEEMERE - F 075 - £ 028 - 2026 £ 02 A

3 S EIERAREKINE S LA N F B 5z A
28

3.1 KR & M E AL & §9

RGN & LIT7IE, AR RIS
fe&tn, ZEWRHIRRAEAES, RAHS Z A RER e
FFAERRZ 5 TR AR, (R AR B S
SEHETTATHREROR, HASOrE MR, BHInILLS (2
FAAEER - SHHEIEROR,, IZBORTT([HR(F, BAMReRs,
TEFRE D, RrlaE R e . FERTIEIEEEAE 1, A
MKIEEF NG . B HREIES . R SE 7550
BT AVEXS AN AR, FFEEf AR Ik
TR CESRE, AREE AR - BRI SEEK
HYREAISEAZGRI RGN, Horh BRI
TAERSR A RS TN RS, AP IR AR T, #2
E R ) Hrp SRS R R T TR
i EanAl 1 R,

13.771 17.849 20278
8.291
14.741
19.222
: s UL ,
5 10 15 20 25
t/min

—5 403 : 829Imin; 14- 50K : 13.771min ;
1,2- 50 : 14.741Imin; 1,3,5- =50# : 17.849min ;
12.4- =5 : 19.222min : 1.2.3- =53 : 20.278min :

B SRXANYHEESFEETREIER

3.2 KRR AP § Y Kz

KRR E SRR .. UESEwR, X
SYIRINRERIEROR, HBHER, WKIRIEEHEERR. H
T e U R, AR T SR E R ROR B E IR
TIHHEBORIATATAE,  BE A VS < s - g
FOR, TEZIATT h F A S AR EEANIN TR, R
RSB IR REANTA], IXREA BECREEIE TARAOTRITFE . ot
S, ERTDIRIRTAZS - SRR n] o T TR A KR K
FAR R, HARHIRAE pe/L 2l SEZRESEE K
FAZK TAEFERRHORIELRAREL & L TR Rl Fa
ATV AR A TR E R A RERD, i R AR - 1RAE R
BT BAE T SR TR, 12075 (EE M,
HA ARG, s REA .
3.3 K F A 2 4G N Y Rz R

TR RGP R AR T, R SRt T
BE, s S BINERIETERE N, 2R AT
SEVERIICH . R ES, RIDME R B IR

ETEMEIBIERTT, ARERI B IS E ARG RS
IS TRt AT A Stk FEDHTRT T A PR A B0
IEBE IR A PTT R SE R, R TR, R0
THNA, ZBRZER, SRR Hisiyh.
3.4 kmENEREUESYHHIRH

SRR BRI A R N, R G ] R T4
Rew, AT TBR " ZTREEER. TREL 50% FH LT R
SEAH, B GC-ECD ike XMI5IERANREL, RBEE R,
AT, FTEAAAEY N BmEBOUT, 23RN ER
FERGEBAEE, RIEHS TR SR, BRNONT; 5
BFOPREGS, MBS, AREELEE, SaHETR
VEEHET R o (ERAEEZ TN T SIS R EIERE, E
INHTRITHERS 53 S ARG, B MR S o A 2 SEMTAS
EEER, FRECREU R X e T 4
3.5 R 55 AR

R B ESS A, PRI SR
FERETRRI, FER AR R 5K h RS T R
Rz, AP SRR, SRERI SRR TR R S
TR, DU A IRIERE R NS SR B IZBORTT LRI
HPRARAR, ZEREN MRS, BB SCIlE . LR, it
b, SERIDIRI A FZRENIEE SRS, TN
NO, SRR UG BETIE , BelllZs RN .

4 SEEEHAREKIIME T LGN H R
R
4.1 SR AL E

ESRIZR R TEAE RS Yt T VErh R 48 T B2,
(HR TGS, MR, IRERR TRk
K, EIRESCRE AR — B SRR, SN EE(
AESereil . FEA RS ITE, FR2es [HHBibrel, Hmibik
SHNERA, RIS ST, DUERRE F:
ATeTEEE, CRIER I TARFRE TR, RErT DU R L,
R, ELVRRERSIR DV . BT B A
RSB AR, HTA R A EREAIRS [
iR, (RERER R A A . BT
MEABIET, et 2 4 0 R OR AR fa R AR TH
HRIF, #H— PR AR 7 BRI, BRdh
FRACGRIENTER . ERUWSESZ P RBE N, S
FRE A S B RS R, SHREeIsE, Ak
PREE5 A TR T VR (9 TT I $R UL B Infa i ml SRR
T
A2 IRETEARERES

A THEFHRR S, TR e TR A& LBE o0
CEOER, EMHSUTREWBAREIER), RS
PREITREIR TR, HIEA T R B R R R
RS ENAR S RETTE, WA RS e

79



EESMERE - F 075 - F 024 - 2026 £02 A

RIFVPE, EHMABRARNER . 25 SRR E 5250
ST, LEHRIE A SRR EOR SRR S TR0 TR, A7
SRR SE R RE /] o SESINRIE N IS SRR TT HIFY
PRSI A SR, AR SCRRE ), MRS
220, DA SAREERORET IR, PREEAKER 55
S TR T
4.3 fRALBHRANIEFN 534

T IREKINET S RIS R AT, R
SEFRRTTIETTE, DIRIZITTRRIE AR AL, 5 [REARE
MESAHEBR, WEIBIHARI T RERH, HEEA
TERESEE, SRR, HX R TR,
Ry ARG, R RER, FEREIEAE . i
FRFRSCHARMTEESK, HlE SR St —beRiRe e, 52
DRI RO — Sk, SRR . thNE
TR CFER DT, IR IR, 207055
Pre e, EOEIEST . BdEESINTE, R
KRGS A AU . SR AR, dEm iR
BERERE, RS TTRRAEE, gt i
At B TR A N, PEATHE KRG R, PRI,
AR, Horb, SHREIEEOR TR 2 s,

— BTt
BER @ WTE #E OBE pas 1
, WA | |
|
g éiIQEE
.3 il
"
-
M i~
CRE—1

B 2 SEBERASTRER

4.4 BEEinE
SEERIPREE R S ISR AR R e T R =
R0, EER T Erh TEERe S et R R OIS — Rl A bk

80

R F&, THEREZE ARG S G TR R

YO, TR T RREREERIEOL. BMEREE, HOUeE TS

BONE, WHRITE TR B RES ™ A3 R 2 a7

VR, WD ANABMERRS ISR RE . I MAREEE

AN SETERE EhrdE, THE S AP (g B A Al

TR EESE, AEES RIS TEIE ). ikt

TCHIZKEESHT TR, AR T R, sl

IUFREE IR AR ERF SRR, (RN RE O fa e

PERIERIE, ARSI R AT TR TT R OLORRR . EEAaE

FREDITIRTE . EHEMERERSR, DU S MEIUIATHRAL

AREWIEIETE. EEIE SE =R, 45 & SBRIE N

{EBCRTEHTAESARUERIYE, ASHB ISR R MR AR HEEOR

THEARES S, SIZOIERELE R, AR SR

AR IRlEE AR

5 %5ig
i LHTR, SARG TSR RIS 5 Gkl TR A&

TR BRRVEZER, ¥ZERS 2 M7 306

MFSHIBER, RERSSLEL K B HISEIR RN R

ORI SHEITSK, ATRBE/K IR 22 e A AR (L

THIIEARS #,

S 3k

[1]  AE L. SARGISHE AR AR5 G (R 4T [J]. 52
HHIVESEMERRT, 2025, 6 (20): 50-51+90

[2] SR IRRE. KRR SAR R AR (3], BT
R, 2024, (04): 3-4.

[3] Fft. SAHGISE AR KIS IE IR R FAFST (1], B2 Sk E
SERERMY, 2023, 4 (11): 39-40+44.

[4] XIS, S, i, 5. SRR E ISR R RS W I = 0 R P
T[], PN 54 R, 2020, 32 (10): 108+110.

[5] ORI EAEREER—SAMHE AR E AN E SRS 55
RN A ). 5 e, 2020, (05): 297-298.

[6] FHh SARGISE KIS A R O R A M BT T (3], R
[EE=X, 2017, (24): 53.



EXSINERSE - $ 0745 - £ 028 - 2026 £ 02 A DOT: https://doi.org/10.12349/ees.v7i2.9361

Key Points and Implementation Path of Acceptance Technical
Verification for Online Monitoring Equipment of Environmental
Protection

Siyu Tian
Urumgqi Jinhulu Technology Consulting Co., Ltd., Urumqji, Xinjiang, 830000, China

Abstract

As the core technological backbone for pollution source emission control, the operational stability and data accuracy of environmental
online monitoring equipment directly determine the effectiveness of ecological supervision. This paper synthesizes current technical
standards and field validation experiences to outline key technical verification criteria for environmental monitoring equipment
acceptance. By establishing implementation pathways, it provides practical guidance for corporate self-acceptance, third-party audits,
and environmental supervision, facilitating the transition of online monitoring equipment from “installation to proper positioning” to
“effective operation”.

Keywords

Environmental online monitoring equipment; Acceptance inspection; Technical keypoints; Implementation pathway; Compliance
control
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Improvement of rapid detection technology for sulfur and
ash content in coal and its environmental significance

Feng Zhou
Xinjiang Lan Zhuo Yue Environmental Protection Technology Co., Ltd., Urumgqi, Xinjiang, 830011, China

Abstract

Sulfur content and ash content serve as critical indicators for evaluating coal quality and controlling combustion pollution, with their
detection efficiency and accuracy directly impacting the green development of the coal industry chain. Traditional coal quality testing
methods, characterized by time-consuming sample preparation, labor-intensive processes, and significant human error, no longer meet
the demands of real-time industrial production and refined environmental control. This study focuses on rapid detection technologies
for coal sulfur and ash content, analyzing current technological advancements and existing challenges. It elaborates on the
environmental value and industrial significance of technical improvements, proposing optimization strategies from four perspectives:
technological innovation, equipment upgrades, system enhancement, and industry application. These strategies aim to facilitate the
industrialization of rapid coal quality detection technologies and promote the coordinated development of clean coal utilization and
ecological conservation. Continuous updates in rapid detection technologies not only enhance testing speed and accuracy but also
enable source control of sulfur oxide emissions and solid waste generation, providing robust technical support for the transformation
of the energy industry under the “dual carbon” goals.

Keywords
Coal quality, sulfur content; Rapid ash determination technology; Improvement; Environmental significance

BE R B 5 5 R 53 R A T B AR B 24U R MR R
%
HS SR AIRAT], S - B3 1 A 830011

i E

R R AFENBERIFIR, A2 hIE RIRBE T F 0 R 35AR, MR R fo E A X RBIER Z b 6 8 Rk, H5kt
FRRm kR AR A, L, ATEZEKR, GRAHLZ T A F EIEARIFIREIEFmNE R, KLABRAY Fo
PR AR M B AR AR F, AT B R RGZER A A RGP, B R AR IRRNEF = L E L, ALK
. KGR, KR RE, TR m A A G @I B, A ISR Pk A H R ey ke R SILRE R AR
5 A KRFRP R KRR AF | Bk M BOR R B AT, TR SR s A 6 ik E e ) AR MR Sk B R AR
BN B A B 0G5, A AR B AR T ALR F ey AR A A K L,

KA
YERR P E s R Briddem HR &t FRRESL

1315 NS EOLELSE, IR LR
AR S, e T, T AT, IARALRIE, AR

OB TSR, By D | e ASMORSRIURIN, DHTRR 5L

A SRR B, Sty L TFIEGEIE, USSR,

RO RO . ISRt | G PEERRIRTILRE Bk, RRIORR

PR, AR SRR SR, £ 2 RS S R BRI AR 2RI

et RIS FRIESHISROER. 5 | oy ko M

R RIS M KT FFGE . ETLAFLIEEAR e A (s
SR ik, FESWE:, RARMFRR
SCHL, VORI A I, (AR,
RN TREE, B, S0 SHIEER, MR

[fEERET] B (1996—) , B, PEFEEARGF=A,
AR, MBI ESHNK, T8, =55HR.

84



EEEMERE - F 075 - £ 028 - 2026 £ 02 A

B 1 2ZAKDUT, AR EIREE 4 /NS, H A0S
60 (D747, ANREWE Tl A& P2 SEIt R A Tk . A TH#
VER Sy E eI . #RE RIS, RERA 2.5%, T
AR ARIEE R S BRI REARAL ST, (L4 IR 52
TENERE A, BE R KI5 EY, MR ARNEREAL
AR
2.2 FER M AR B =l b i

JETE RN AR T2 B% A B AT T R Rl ) 3 B R
&%, ILLIMNERE (NIRS) F1 X G824 (XRF) BRI
PRI SCBL TR AR 2 RO TEAR R M . ST 2T SN m]
DIPTSR B AL (5 B, SR IR R IER, 15
FONFEREAREAR AR X SRS & THLITTE ST,
IR KPR S 0.4ppm, 60 FLATDLSEAGKM, RE5EE
WEAREE . BRTILVO RSN RIBE R CT U AR L &
i, T 6 AN BB, BES 1=K
FEANRESL—E, EE Rl . (LIRS M h e
Hofd A, RS BT 95%, PREEYIER AR Lih=
A Al ARz Ao
2.3 B A AR RBEHE

Al 5 245 AR B 25 A FBRT DRsR U AR GR 2|
EFRAEHACE-, ERAEREAIAH “Al+ Z4EE07 I
JRIERE A, RATLAYN, X IO Mot e BRHIE
AT, RIS, s R . e
FEIELGIIE R IR, 2R DSBS . IR S5 22 FRhRaL
A, HEFERERZEHIE 200 ZRPLIN, AVETIRZEE
£ £80 kealkg DIN, 122 %55 0.08% LUK, HAFERETR
PRSI A S SOCIEELRRN A%, R INSHOLE
SHg et (LIBS) FE4ES, 20 THCRTEOBRS], 7D
TR T DLSER R IH HOR R e R E R bR TR, 4%
Hrimid FH 85%, AR ANz 0 AR EE T —
AvEs P,

3 SR BTt 53 5 TR 53 R 4G T AR Bt By A%l
3.1 MR SLHB IR 2% 75 S HE AL

By Mo HO R b Rs ARG DU R M 5 el S 2 1) ) 2
B35, SORMGHE A ARG s S BT B . SEiy
W MPBE T 7> PT LIRS BRI A L, Bk et e bk
FRISERR — AR, R E R I AR
MAZEG, T HBORFR R HIEOREY 92% $2EE] 99%.
IRG3 R SRR AS I AT AR M ead T2, WD s K R )
FEFELB, BRI R IIEE R A, Wl R T Y
MG o PR U AR 5 S MR G R B AR A AT
B3, SRR T BRI RS A AR s
3.2 #EFERITIWEREFAR

PRIBAS AR BaE R P S E E R, ABRTT L

SR A PR U AR I . BRI AT TR S SRS
TER R B S B RIS, A T e A Efas | A 1
2pv gy, 1LIPEPE AR R A B R R R T 208 T 0
CERE. IR RS R S R . BB, AR
LENINTMAL, fEmBRFI R, HEd ELRNA
S5 FIYTT ARG 1500 1, 4FEFERR A 1100 H 0. [EREFE AR
TRt TR R R A A S . B R R A A
J&, PR THIASTTHIR A, R S BIATRE L . S
e =i
3.3 BRIk iR SIMRIEME K

BE MR BRI RIAMRER H S, AR
TEEFI R E STk, Yo AR BG4 7& SR
R EZERORRIE, RN RARAERS T8 = BRI iR AL
. FRIHE SR E BN TS, (TGS RE R DS ANRE
RGNS FEAMEITEK T, stk AR ] DU
BRI S s SEHREIE, AINMRIEE R OERR]
BRI, BRI ERIAE" . FORFR R AE
TEARI SR, B RVEARE R NI, PRHEBORETEIR, M
AR TSR . A EbR.
3.4 BHE RN TUH ERESE

T EBE R AR B R — Bt & A G5 T
2, ARG DA EBRIEACHARL A 210G, (HR D
AR RIS SBL T MR RIS FIFs i, [EIZZ AR S A
Al + ZHERAIRIIEAR . ILTE R B A B I AR
ST ERRSRSEHAT, E PRI SRR et R T 40%,
2024 FETTIHIBBE R LSRN 28%. FARMIE EOERE T
FEIMEARZEWr, (RN & S EF R, mEA
FHARNRERFRT 5H5GE, Inoi T B EER A7 T i E
FRUBTERY, 40 m 1 R4 R G e ARAR 2% 1,

4 R 5 R o RE 4 i+ AR Uit Y SE
R
41 RUSHABESZOEZLL

RIS A . A TERE. BOCHRARK £ 75 HiR
&, MR FOREREERR, BUER ARSI . IR
LRI A S E Tl s R SRl AR, 2R “ITersh
+XRF+ BOE” 4 BRI, DIss R RGER ., RER R
FERRIURSHART . B RpRL O EE, CIEETE NS ERIR
BRI, BREES] | BN B A
PR, AR DA | IR PR MaEE:, BERRY
B IREE ., EEES T ISR E RS s A,
WIEARZE RN, (ORI EE R . B A A R
4.2 HEHENIZEE = 5/

AP B s A O & I L =AU R R, B
VIR RN BOEA S OISR L G L B AN
M, RERLOEATAERHRNER, dE— P4

85



EESMERE - F 075 - F 024 - 2026 £02 A

FREOR, PRSI AT S . HEERIA A
N, (L. BERRAL, WRA M ESE DS, &
AT IR Bosmii T sh s, et
BEBTRR Sy IREIHIE; PR SRR S 25, bk
MR SRl A 2, RER A I RE R |
BRRREE
A3 EtMENKRIGEREHIETE

AT G SRR R 0 K DR I AR bRt A
Z, BIBRENDTIE | R RS . BOERE | AT SE A,
ERUEARSCEb AL . MIFEICA TR, R AL, A
e il e NER T INIRIS [adib] 1) ¥ e s v iallPNe 3 6
Pa, BN . KONGRS, LI
JEFSER SR IR 30T, DA AR R AT R R
B IR U BRI . R TR AR
SRR 2 kRN G Ay AR R R, FEIR
PR S BRI T AS: RIS IV A v O A o R B A A 3P4
W, EeET A N U A SR AR TR
XS A IR A E RO S I AR & s TR,
MK EPRIER &K E m s T, KSR AL
TEAHERIE . RIEEED U IS 5 . ISR — Bk, ABR
EE P EA TR SRR A AT SRR S s
4.4 BUKAENESF=FHBEHE

DISRBR . Al BHFBERT 220 & 1E, BUNEH S
LURPFFECR, AP ME AT & S AR g 7
BRSO, S INABARBE R A . BHIFLR
IR TV R R TSI AL, ST FOBORIE SR
Tl et . IIPERES SRR R & R AR
ORI ALV R P MIBARTEHIR IR D LR, T
RARFASm LRIy, 5 S SR T A= TR f St
IR S ERE R, FRIEERES, fEE8R
. Pek. B, DTSR A s R S T
MEABCEFERERL UL, RS RHILACEL R
ko ARV AGCIIBAR N BRI A, IR

86

EE. RASEL RARd . ORI FBORA SR
BETHROR AN GO E . SRR . HR4rsEaE, 18
BV IR AR AA BT . DU AZER, FTIRBARIEHIA)
EARHENTT, TERbTA . Bl . RS, EREIPER
ARMEMEER, B CRIN FRTESIORE AN AL, B
ARG, B2 SPGB ARTER R
EFL L. Wit REE RS S IR
e N, BT REL . ABAM AR

5 &5iE

LZE ERTR, RSy . R Hudke R e, &
BERAT G RIAREDR | SCIlE iR R I AR,
HEEREIREAR A | VRSWR B PRA BRSO . TR EE
JR R AR MGG 2T DG HOR N FH, T3
Al+ ZAERCFN A RERL S A TS UL R, BT, 4%
F | R R B ERREISAKE , AABs GRS
P R PR AR S R . (R AR R
OBEIEAL ., S MRS . MR AR SEEERR, T
TN T DN a1 255 N E1 I 1557 A e AN € VA fa 2
RZA . DIBEITIAET o ARREL T HOAR R R P R B R A ()
I, BERPOERNE R S RAE BEERE . BRI, S
Wallaiva =
Sk
[1] BERILL. TR AR BT Lol A2 58 IR S 07

[N T 545 4R11H,2025,(12):76-79.

2] RIS F ol KERGIFESRERON— A EE RS

IR [IHEI0 T 5445 F1H,2025,(12):80-84.

[3] S RE TR Tl Hr7K - Rt 0 2]

SR, 2025,3(24):259-261.

[4]  FLIEINE ZERF. BT R0 R 23 S s i S T ot ).

SR BEHTIISRL,2025,(02):100-102.

[5] 5K, BEIE/ IS el T2 R 5 () SRR 5% [J] B i iR
512025,(02):106-108.



EXSINERSE - $ 0745 - £ 028 - 2026 £ 02 A DOT: https://doi.org/10.12349/ees.v7i2.9363

Rapid monitoring technology of cultivated land quality
based on near earth remote sensing and machine learning

Chuan Chen Zhihong Wang Shun Zhang
Yangzhou Survey and Design Research Institute Co., Ltd., Yangzhou, Jiangsu, 225000, China

Abstract

With the continuous increase in global food demand, monitoring cultivated land quality has become a critical task to ensure food
security. This study utilizes near-ground remote sensing technology combined with machine learning methods to develop a rapid
monitoring system for cultivated land quality. Additionally, this technology provides cultivation recommendations to help farmers
optimize farming strategies and improve land utilization efficiency. Therefore, this rapid monitoring technology integrating near-
ground remote sensing and machine learning holds significant theoretical and practical implications for global agricultural production,
contributing to the sustainable development of food production. This research not only expands the application of machine learning in
agriculture but also provides new technical means for dynamic monitoring of cultivated land quality, representing an important step
in leveraging technology to support agricultural decision-making.

Keywords
Near earth remote sensing; Machine learning; Cultivated land quality monitoring; Geographic information system; Agricultural
production

T HE B S AL A 5 S RO B SRR IR B AR
BRI B gkt

PN BB FBEARA ], th + TT75 #N 225000

M OE

WA A HARRE RO R, PR EH BRI RARERRLLNELS ., AARA A LR ERFREEGNEFITF
%, AT —E#Fs i BB R, oh, ZERTABIEIFEN, FIREMAE RS, 325 20H) A5,
B, XAPLE AR A HLS F T B ik BRI H AT T AR A > AR TRN R ZREL, B ARRAEFH
THELE., BARTRY BT IEF T ERLTRGER, LAPREOHAREIRET HORA TR, AHEL
HRLZFG—NEZT T,

ES k|
WEHE R PLEFI; FRERN; ELEE A%, R4 F

4

1517 2 2R T SHtRERENERY

AR B ST B RS RSP T8, S
FREREE AR . TSRO RSB AN D2 EIR,
AR AR F AR A . ALas 22 SR An SVM R RF
REA T IELERE R, PRGTEYIRGL. BELeyESIER
WSS Tk, (ES5r HaE Eah & T Ak H s O T 23 14
Do TR A FOHERIUEE A, GERSHAINT - MRk
BRI AN, HERAUE R, BhARSRT A P SRR ]
AT EIFSY, B ERIET R SHgs S ARG & H
T R PR A eI T SRR, DRI AR A
KR, (RRRh AR e e 1

CEEE AT BRI (1992—) , 55, PEPLAHRINA, K
&, Tielh, MBNSETEHR.

21 IREREIREH &

IR EZeTERE LR, NSRS
IHRERE. Fiiit 2050 E4Fk A\ RS SEEIEIZ,
RETEREE S AN, SRS B KA S
S, PEEENR AT, EEIR T RIAESASN
FaElt, ME LN RAE A LSS . BRI 0
BB, % EHDAE TR RURRR D DL T B R R
B, SRS PSRRI T A S I, B
SR R R, ER IR A TR R4, MR
BRI E, WD HEH TR RS, PR A
fRaE M SR AP IR, St B R
YRR BRI EE TR, Ge AR ER a A e
VAT PR IR

87



EEEMERE - E 075 - £ 028 - 2026 £ 02 A

2.2 Hih BT E X ARl A = 2 0

Bt S IR HERE R D S5, A
e e Rnasiliam 2 DN EERR. TE R
BERROLEB ZHITRS), BAEARIEWAE R LS,
HHRAEE AR, RSB HASE AR B .
A TFEANE AR RS, BT S DI |
Ktk FRONPEFRE MR, SECRED- &
B R, (RS R RTREEAR, PRl AR
PRRER RKIERISE T 2. B R IR 2R H R LIAE
ROTES PR, BRI RGERI S AR B SRR ok
i AET), BREERIR B L e T THBE GRS, DR
BEHEREMP GG, (RERazettng, Erfil
ERRGHHERGE, BAIFEEENIERNE .
2.3 RFEMH AR L EESER

R AR FHEIF TR, s IR E e
Mo BENEABAERENS S8 RO AT BB S DU SER T,
BB SRAAEFRERL . BRI RIS > 45
GEEK, BEBRREUIAIMHA &ML, HErfH 3
o AR 2 T AR /D IR BT o SRR A R F-BERT A
RPN UM EBR I BARI R, BBEAREHERL Y
Rl 2 BT 5eibl), THEEREZ IR E RN
MERARTERSE T, FRELH IR SRR s
3 i ihiE B AR ST 4R
3.1 B MEIEE GRS

g HER TR G R B RS, [R5
FARoR, EEEEIRTE, REEUENIERLRE. DHEE
el TR ER AT DI R A A A (5 5, 5
SRR E A TRE TR AT R . X PR IRMEHR AT
B SISO R RO AN I T AR (R
RAHEE . EroHE T LE R RGBSR — -
Bk, ST AR AR BT R Dt T VR el i EdfEsR
BREIORIE TRl AR Emne s, TLERE
RESEIRMTEACEI G, 75 AR KRR LT
3.2 T A#LAR$AH AR EI R

TE N HBEAR R A E SR I R R AR A 4
FERFH BT R S R i . T S RIS,
ROM RS PERER, BAIERHERE R IR
ATDATR s N KT, O BT N RN AE R 22 AL
i, FRRATR T HHER . EREEEBUAS SR ARG, EA
PRI HORT T RE 04 & RE NS BEDNHRA s I HD B T R 48
AR, *ME BRSO PRI H ARG, BE GIS
BRI, WHEERIAER RIS MRS TR e, K
RHHES] TR PR AP AOSGE .
33 MEBEE RS (GIS) HIEHK

IR (E B ASE GIS 7EITHIIE R BOR T AR H G HE Y

88

TEM. B SFEREE T RS RIS L, GIS /]
DRSS & AT ROl R EDV @ N D < PNLVO s G TN D 7
BEREDE S0P DERIGRS T ANUEEEE o A,
R, Zaut— P HNLERT 1T ARl GIS i
PR BB Sy A HE, DBl S SR T B 2
HEIB R SRR SR GIS RIDAHH B4R St I
MFRETREEATCE, (S Ref AL .

4 HLERF S FEH i S Y Rz AR
4.1 ZHEEN (SVM) HEESHR

SCFATRAL SVM 2 M i FRTER-IAHH TR ROLES
FIEE, HiR ARl R TR IR, TR
BRI TSR A, EFHREREEN T, SVM 1B
FAERERT RE R R P R HIDRFAE,  SRESCTSrBI B A (R
IRBLo oA LU ke 188 o 4% R SR 2038 M MR = [V e
{EBIEYEz3IA], DIsaEdE AR m] 5 BRI REME. SVM TR
RO AR ARG R €, RTDARE G BE 5
R E PR R EGAEANNHEEDE, SVMSZIEEIR
T RHRERRROL, Se RIS AU R E R S .
SVM RI DA S bz MR L AR, 457 RO %RV Y,
JEILHAEA U SR B
4.2 BEHLFRM ( RF) B9 A sEH)

BENLARE (RF) R—FhEepks 310775, mdiaEe
DRI TER G, RHSRA 73 2ERE A S 4E R
SOFROESS, w2 TR . R, BN
AR DRI FAMELE I, DU A
FfEFeRESAEGES . BAmE, BRSO R TIE
EHEARITE N UEE - ORFAE, BENLUARMRRESS A 20X 4> fl et
HWERHE . WP IR RF AR RER T (L5 RIPERE,
TEBIFR iR Z DS BRI AR R s . X BT
& T HHHBIE I RCEAER, AR E R RS,
BY R AR P SRl 2B = TR B
4.3 =B 2 51IETT %

Plass: SHER YIRS IE ST iR U T b (2
1FECEE, PR MH I R §Y SEBR &R R
A, EIERE TREROREH —HE14F R C s Ar &
PR X SRR A A TR R O FIAL B T BT R
2, RAE BT 2Ok SETHE R AR FITE LR RE D,
I AP ELE B T REARE SRR A A T A A B Y
ST o T RIGIERE S B IR A ) BRI AR, Bk
A R RDL. BER & D AIRBIRCE, ST
AR ZE T LR 2 B R BT R B RS ARRT D
HKHE . RAE SRR SRIENL 252 SRR SCE B
TR RVRBI AN DS H bR, B EER IR R FRCR
2,



EESMERE - F 075 - 024 - 2026 £02 A

5 Bt RE M MF AR LSRR
51 HARKLHES R

i SO PR O E R i o) B A, HalR
FORME SRR i, RS thRE RS TR
Ko RATENAUTHRBRA SRR X S EA T8 MO $EE T
TE, DAERGmREER BRI 25, BIEEEIm
BRBABATIES AN, (RGEHIIERS B A5 GIS FERZS A
SHTREEEL IR TR, ARSRINLEs S SRR N SRR
LAY, PLEss: ST RS S Bl SVM ARG LA L
RF WFf, S S bR R T 2 k451,
YIRS R O R T SR R TR T 2 TR S
5.2 Wi 4E R AR IR A R

TEREHO TR RS AR, BOR ARG S e B,
B SR TR G ANUHREERSS &, ILEOREE
S B R B AS AR TRIR B, IR E] 92%,
A RN URIBENL AR L B SRR A8 AR I ANaATE
FEILH B HOMERSACE, & T AR+ . e
FERRNAEBRGIE L X b, mEA R R G
MUBET) . LR A TR T MR E R SR AL T AT SRR,
HEF AR e SRR E SRS, $2E r B i+ # R
R R R IR T I R R, S TR
BREIESGE .
5.3 HHMEZ IR 5 R F

BERP LGRS R RN B RTE R, FEAiEEE
B M 9 B AR AR R 55 2 JE MBI B AR IR ) (A
T, BN IEAITNIhRE, HlE R CIR H
B, BEEIR e TR SGE R, e S
ORI SREIS IR DR TRIR TR, FRIRGERERR, HEshik
AVFE AT RS . (REEAR S AT AR B R
RIELBRIBME RS, MmN gl A5
FISEE, (REEARE N 204, MERNEFTATRACE

6 AR M & =R R S B =
6.1 RS LA ARG E=HE

HOR M9 FIREISHR S IR SRR P80k, R
TRKIIFAE . BRI A 2 T HE B R B35 ST
TR, AEOS R P 5 —He - M e
RE, KRR LA SRR R TS O R
B AT R TR R, A R S U
BAFTLMBCE RN, BRI S0P, ML+

ML PR AR s . XIS DT TR (S
BERS M A AT S AT REH U L LB IFORE, #E AR
SRR TR P R B R TT R S B BERRRAS, Bl
Al A= RE I RERS I PRIHRAE o
6.2 Rt AT Rl & RV AT BETE

BT A M R BOR BRI 22 310578, W BT &
BEFTHRERGN, REASASERE A ARCR, AR R]
Rk R . FIREREIT R TR
ISR SRy AR RIHTT, Fbte = RTDAEV NI Febke
i M Ip AR A3, X RE A RO L TR B
73, WD EEE AR AR, IXFRORREB RSB L LB
SR, BT RORRRIRDL, TRE T HRIEFRED ). §T
SN AIHBE IR, RIS Bl DA AERR A 25 S P
A, A PRI R ) BRI .
6.3 BRI RERKNATTE

AT H BIWF IR R R AR e B L B R P (R A
b, {2 AU R R E TR SO, SRm R A
FEAEIE . AT BORF TR A Al A PR TR
RFE, MRAF RSB TFEBL EHEE L, 456
REFEDHT, LIRS E SR TI, AMARE
SRINEIERILERINZ . ATH TR B T4t
FEANXS ERAACHIER A, STt R A F TR
VAR

7 &5iE

AR FR IR AT H B B SHLEs 2 S 51k, A
Hi et RER T B R R . Bl e TLE IR
TENHEEGE ML S K GIS 258, A#FHEERIR I 1T
PRt R . R SVM. RF S22 SR, R
HOTT R MDA 2K 92% , REESO AR R L SR TR IX I,
AREARUEE TR ERIN, $I T HRIREeE . Aifn, AR
REHAE—ILUN, BESAREIARER DAL, THXTE R
THIR BRI EE, RAF AL,
5% ik
(1] PRINZE. Feisam o e e e R o A [ ] AR R
S8 2021,(16):193-194
[2] ZE, EAE A, T AT HH R S A N T A
AV FE[I]. PRI, 2022,(01):169-173.
[B] Sk ok, B, MR, 4, B BE, T 220, E8 0, ) J

#12,2020,51(06):1303-1312.

89



EXSINERSE - $ 0745 - £ 028 - 2026 £ 02 A DOT: https://doi.org/10.12349/ees.v7i2.9364

Study on the Practice and Effect of Water Ecological Restoration
Technology in Improving Water Environmental Pollution

Xinwen Liu'?*?
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Abstract

As a crucial environmental remediation approach, aquatic ecosystem restoration technology aims to simulate natural ecosystem
restoration mechanisms to mitigate water pollution and restore ecological balance. With escalating global water pollution challenges,
this technology has emerged as an effective solution. This study comprehensively analyzes the definition, historical development,
fundamental principles, and application domains of aquatic ecosystem restoration, while exploring implementation models including
constructed wetlands, phytoremediation, and ecological floating islands. Through case studies, the research demonstrates practical
effectiveness of these technologies in water quality improvement, aquatic biodiversity recovery, and socio-economic benefits. The
findings provide theoretical foundations and practical references for future application of aquatic ecosystem restoration, holding
significant academic and practical value.

Keywords
Aquatic ecosystem restoration; Water pollution; Constructed wetlands; Phytoremediation; Ecological floating islands
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Research on the calculation of water consumption of natural
oasis ecosystems in arid regions-Taking the andier river
basin in Minfeng County,Xinjiang as an example

Yuhua Zhu
XPCC Surveying & Designing Institute Group Co.,Ltd., 830000 Urumchi

Abstract

Based on the interpretation of remote sensing images, the ecological water consumption of natural oasis ecosystems in the Andier
River Basin was calculated using the groundwater evaporation method and the area quota method. Aiming to develop and utilize
water resources while ensuring the ecological security of the basin, thereby achieving sustainable development of both the socio-
economic and ecological environment.

Keywords

Ecological water consumption; Natural oasis; Andier river basin
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The Role and Strategies of Environmental Monitoring in
Air Pollution Control

Ruifang Han Zhaowei Wang
Chifeng Branch of Inner Mongolia Environmental Monitoring Center, Chifeng, Inner Mongolia, 024000, China

Abstract

The implementation of environmental monitoring enables precise identification and tracing of the state and source of air pollution,
and also allows for dynamic supervision of the emission situation of air pollution. It can provide a strong basis for the implementation
of air pollution control work and further improve the effectiveness of air pollution control. Based on this, this paper first analyzes
the role of environmental monitoring in air pollution control, and then, according to the content and requirements of air pollution
control, formulates and implements optimized strategies for environmental monitoring, in order to further highlight the value of
environmental monitoring and improve the level of air pollution control, and protect the health of the ecological environment.

Keywords

Environmental monitoring; Air pollution; Governance role; Strategy
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Application and Operation Management Strategy of
Intelligent Dosing System in Sewage Treatment Plant
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Abstract

The implementation of intelligent dosing systems in wastewater treatment plants significantly enhances treatment appropriateness and
precision, thereby improving overall treatment quality and efficiency. To maximize system benefits, these systems should be designed
according to actual operational requirements and integrated with effective maintenance management practices. Relevant organizations
can optimize intelligent dosing configurations through human-like intelligent control technologies, meeting critical treatment needs
such as phosphorus removal, nitrogen removal, disinfection, and flocculation. Furthermore, continuous equipment maintenance,
parameter optimization, and data management should be implemented to strengthen operational management capabilities, ensuring
stable system performance.
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Wastewater treatment plant; Intelligent dosing system; Application; Operation and maintenance management
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Abstract

To explore the potential of native grass germplasm resources in the Yellow River Delta for ecological restoration, biodiversity
conservation, and local economic development, this study comprehensively investigates the collection, preservation, and utilization
of these resources. Through field surveys, literature review, and community interviews, a systematic collection of native grass
germplasm resources in the Yellow River Delta was conducted, resulting in the identification of over 300 species with significant
ecological and economic value. Regarding preservation, various methods including seed banks and living collections were discussed,
with appropriate techniques selected based on the characteristics of different grass species to ensure resource vitality and genetic
stability. The research reveals that native grass species have broad application prospects in ecological landscape construction, animal
husbandry development, and medicinal value exploitation. However, challenges such as resource identification difficulties, imperfect
preservation technologies, and low utilization efficiency currently exist. This study provides both theoretical and practical foundations
for the scientific protection and rational utilization of native grass germplasm resources in the Yellow River Delta.
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Yellow River Delta; Native grass germplasm resources; Collection; Preservation; Utilization
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Application of new modified filter media in advanced
wastewater treatment

Wenjing Xin
Beijing Northern Drainage Equipment Industry Co., Ltd., Beijing, 100000, China

Abstract

In order to strengthen the effectiveness of municipal wastewater advanced treatment, the development of high-efficiency filter
materials is the core point. This study focuses on the preparation process and characterization methods of new modified filter
materials, systematically analyzes the regulation principle of surface functionalization technology on material structure and adsorption
performance, and creates a multi-process system with modified filter materials as the core to explore its practical application effect in
removing dissolved organic matter, nitrogen and phosphorus nutrients and trace organic pollutants. This type of filter material shows
significant pollutant reduction ability and stable operation function. The research results provide new material support for the reuse
and discharge of municipal wastewater to meet the standards. It has significant engineering promotion significance.

Keywords
Municipal sewage ; Modified filter material ; Deep processing ; Pollutant removal ; Surface functionalization technology
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Discussion on the Detection and Analysis Methods of
Harmful Chemicals in Soil Environment

Yuanyuan Jin
Hebei PONY Testing Technology Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract

Conducting thorough detection and analysis of harmful chemical substances in soil environments enables a clearer understanding of
actual soil pollution conditions, providing valuable references for soil remediation. Particularly, pollutants listed in the “Catalogue
of Key Controlled Toxic and Harmful Substances in Soil” must be analyzed through specific detection methods to accurately assess
their environmental impacts. Based on these findings, targeted soil remediation measures can be implemented to ensure sustainable
improvement of soil quality and ecological security. Relevant institutions can enhance detection efficiency and quality by optimizing
sample pretreatment, applying instrumental analysis techniques, and maintaining strict control over the detection process, thereby
guaranteeing the accuracy and reliability of test results.

Keywords

Soil environment; Toxic and hazardous chemicals; Detection and analysis methods; Environmental protection

EIE TENEREENFY RS 27 A
bl
AR MR AR AR, dE - FHL £ 050000

m =

T RIS P A FAF YR 5 5T T A AT A LT Ry KIRE 0L, A RERRBE S5 E o, LKL
A (E SR LEAFEATDRAT) 7 RD R L PRI A A 7 i 0 R RS R B A Je 3 R LIRS % 04 o F e
Hre, EHIRBZ ARSI SRS H TAE, A LRI R ENHLEREL S EERMMRE, 4Bk BT @A
Sl AT BB >ATEAM IR | AW A2 6 I R Bt A R At T F, BRIEARI 25 R 69 A% A B A A AU

XA
IR, AERERFWR; RSk, RERP

18|= W T R RS E . AN S E SRS
S HEEREE A AT B, Wy ), TERERIU T AT S AR | SR
Bl TP e, + B B s, fencpey RIS AR AT TR . AR
- PR A R S b VTR R EURERF AN A B RS LA
B SR E ATR sy, D0 RRIRLERD, AEUESRLE, IR
e RSP TR A e e e, P MR, (B AR ESSURsial,
e TERL P AR TR HE R . (R LR R
FIPIIPGR P T HEL . BATE, VSRR TR, HER. RS
2 TIEFEN Y RN R ER AR FARITEZA & R SR LA BB, R RHLR TR
RE S GRS T U AL B I ke, Briky Ko TERUEM R RS AU & B0 ERAR A
AR . 250 R T O BT, MRSy (R IEHE YRR, (RN FE22dr s, B i
WIHIRE AN TR 5 AR 2 B, AP ESESSYY)  AenttR AN IR, SRR N AR S RS R
RES N R R S Berhe S SR 4 R Sk FE T3 4T NG AR A IB T R K TE R SIS BUERER, e CERRTE
B PR =N%E, (GERA T ARSI, T
DR H A SRR AR . ZER MR i P h AT
[EEEA] @EE (1990—) , &, PETIHEIA,  EeRERm AR .
MBS, RSP EAR, Fapdtme: 37827 el Y U SR S B SN S R OE 2 A

111



EESMERE - F 075 - F 024 - 2026 £02 A

MANLEEY), X EbrT AR WIS | InsiasAE E
IEEARRBORTT HR TR, WAL (& IS
PRSI L S L P R ALY, (HIE T
i, A ST, EASHEaEDIT. EEAEAL
PRk ST 200°C, AN RAMG . =E PR, RN
FORBEATHE AL EE AT UR B A7 AL PR, (BFRENER
AHHEE R TR AR, JHRIE R PR T S
FENTIR LR AL DRI IAR G A iR S AR s v

FIRBIBRES, SERBEFRNTERSEN, 20 AT
AR, I T REEEH RS . FE s AR
oz A B R b 7 24 RR AR B AR I R T A T i X e 1
FEMUTZERGR AL . RDREEE], — RIS SIS E AN
80~150°C, JE&PILLILIE N 10~20MPa,

NI 55 FE W R A BRI T O AR T 2
FAAEEEIRZE S, TR SR e R B AR 2 7 P
SN AR, W#k 1 FrR.

1 IEAEUFDRERLE., EAFEYMENAESR

FORAER Y BTG
(PR lEeES TR A P R W B, EESREEE
BRI PR SRR R PRI ST RN EEn
Wi ftE: PSRRI + IR AEAT R, CRHE R A
IR AR e RS B I [a) BESFHEA AN

3 TIEFEUZYRWMNES A

TE AR T N b AR TR A M A R 45
G, S HHERATRR, ST EEL (ST
RGERSEELE M S, AR RS S TE R 2SO T
AR REERIFESN, rJDIEIMESES ARG IT
B TR R 7 PR P R 572
31 EEESHHEAR

TEBRE SR, BB G S S TR (ICP-MS ) |
AR (AFS ) 5B F-i - HER S 5 B R0
TSI TR (IC-ICP-MS ) #BRESA TR, SRS
LE R TIER AR B R & S B RS
1k, (EBh RS SGHE T Ra tb A5, ARG E s R PR,
IR SERRER . B . SREANFAESETR NS ERN,
HA BRI ZE 0.001mg/kg. 7EZ I AN FHEARIFTES
ERSHIESHIRN S PR R, #a ST
PRI R . B BER S S S AR IR FHL A+ 860,
AR Z TR RINITE R, KiEREEaer, HRE
FERsE, RMETERIET . (AR R BRI E R ARk H 4
EIFERR . RS, RN TSI~
AL ST

JRT oI RGE R ERR . SN T B NS E
FEEA NN SRR ERE e BR i, 2R AT
TRMFRACE Y TR AR RN, AR ATL
iKE] 0.0001mg/kg. 7 IEFUETE N AP TR IR A e
AR, B RIS TS R . Rt
HREE A T R . e H i & MWL piA g
e (EEARENIE TN EERSI C A E o R RINTSK, AN
T L TR AR, S mfmrges M,

AN R e SN iYL PSS E S Y =i )
FEEE R AN S =SS, EEmREESEET
(RS MSEIAS R E 0T, 2R TS L&

112

BT FEZIRERR I FE T AR A
Rl @IEEAREIA . IUAE T ] DL I PR D B Y
FEUENE , $EEHTTPRRE D o (HIRBEINIAE TS RGBS AR &
TR, Toiki R AR A K

3.2 RIS IHEAR

FEAPSH T BRI S SARETE - Rk
R (GC-MS) | Erdifitfeai - B iR (HPLC-
MS ) SN - AR - FIEPHEOR (P&T-GC-MS ) .
SRR - PSR R SR R e E AL
REWHIE, RSO TERERIHT, 7K.
ZRIM . VIR EE AN R b AT DLK
PRI FRCR o AEIZ IR R F Hh F5 22 B G H AR b
M, NERT R TR, RN THER Mt S e,
DA AARER Sy B m . etk & HEE T Mt
(ERSMAER - TSRS —ERRERFIA L,
RINRATE . S AT DTSR, R
TSI TR .

AR - RSB AE B a iR
Mg . AATRERNEVIRIT IR, BCE PSR S
W, 2T TR iR A
Hreh . FEZIRBOR R ARG A B P e R AT B
HEE AR IR LIRS AT . SR T - T
T BOR A A AE T LR S W7 o M R TR R ot
fresiiy i, FTEEESHT, (ERRBENIET 7 E8ensis, B
BRI A AR R AR B s

WIS - ARG - BTSRRI
EEDBEL S SHHERE - BUSEARIHT e B L AR
—Ri, 2R AT SRR = PSR
Y rhr o FEZIROR R A FE A TR | AT |
EREES LS EIVES 225 S I ZN 20 BN e G NG G5 % N 9
BAETIRHESE, AT E M SRR A



EESMERE - F 075 - 024 - 2026 £02 A

TR (EER A AT ESAREE, BIRE S I
EETRBIS RSO, an3R 2 Fosoh HHEE SR (L Es

SR IHOR FATE PSR, TRRESSR
Hotit,

&2 TIEAENEMFSE SR A L

FokAsm R E T &S5
ICP-MS B TRETAL + FiE R . . WEESE
etttk Sk A + stk K, MHRRESE
IC-ICP-MS B A1 5 +ICP-MS Kol NN A
GC-MS SHIEIEE + R A, I [a] EEFENIS S
HPLC-MS TAHEATE GBS + SR AR HORS IR R AT
P&T-GC-MS W& +GC-MS 16 CENBEFHER AN

4 TIEFENFEY RGN RERS

Ay A b (R - SRR SR A R L LS L AT AR,
A HEEERRATE Z OB, WTRELE R R TIERIT
JRHGBEROMIATRT, FTDAMBES R By . 30062 S HTo B b
R AR I B A

ERES REM B TR EE T A R, sEaRUR
TRIZHOX BYSERRIEDL, PIARE T AR S YR IE R F 2
BETDE RN, BHRERESEE, BN
SREHERAMET K 5. —RIER T RE LT
0~20cm b HIFENFES,, W ERE FIEFFE 20~60cm b1
Bt RS RS I AE FE BT R S R R R I, W
TRHEBEIIE R B AL TR K

FERREELE R DU WE A Z] TR sk S R EITT,
TR . T KA B i SR EDK, ikt
SRS RO . BT . BERES, HlhnsEkk:
AN TEER bR &EDE, (REMSRIREE 4°CLL
N TiER . RN TERIERE SIS A, A3
VIEkksst, Btk A S BB T A= 38
o WHERMEENIRESIORER IR ERT 7K, KL
T EARSAA R A — NRRE S s = P,

L= ST B R EB L S g AR R
FRAED T TR AR B e 25 R veRfp i . 28 RSB m DI K
TR IR IR IR L S = A (T, ATt e SR
EEWANL LA SEATRE S TP TR A R

ZNT 10%, 45 10 MEER AR TREIRE AT, Fruf
Yo IS 2 TR HITE 80~120% HITEIEIN, AHLFE
TEBIRA 12 MEIEFREDT, KA R,
BESh, B 2% M T T HR IR T i b S (A
P £ 5 7 1 s T A R R Rk s R U 25 SR M
e, FSHEATAT R

5 451

TE BRI A B8 F R R T LA &
S T IS AR TR O 2 10T, Rl B AR AR |
TR VAR . BB | AR . IS AR EGE S
FER SRR T P TR TN . ARG R A5
FARBEED: . OO L S - MEESE T
RIS A AR T B BT FRN, TSRS AR ETE -
RIS FHHEOR . SaRAR R - TOEEHEOR . WAL -
SHHETE - TS ORI T AN SR, & im i R
PERT B N SCa T B i Jo A AR AR AR (5 B AR
Sk
(1] . TEIREENE S REE RN BT (1], (L7
T, 2024, 44 (08): 77-78+110
[2] ZFH. THORE A EE R IR AT e (1] R4
REESES, 2024, (11): 31-33.
B] FUNG. THEERSE A SR RIS 0T 5T ().
LA THFSY, 2023, (17): 60-62

113



EXSINERSE - $ 0745 - £ 028 - 2026 £ 02 A DOT: https://doi.org/10.12349/ees.v7i2.9371

Comprehensive Analysis of Water Environment Monitoring
Data and Research on Water Quality Change Characteristics

Qianying Li Min Li
Inner Mongolia Dayuan Testing Service Co., Ltd., Tongliao, Inner Mongolia, 028000, China

Abstract

Water environment monitoring data provides important evidence for analyzing water quality change characteristics.Through the
comprehensive analysis of water quality monitoring data from different regions,this study explores the seasonal and regional
characteristics of water quality changes and their relationships with climate change,human activities,and aquatic ecological factors.
Using time series analysis,regression models,and machine learning methods,the study reveals the significant impact of climate change
on water quality fluctuations,particularly when increased precipitation and rising temperatures exacerbate water pollution.Human
activities such as industrial emissions and agricultural pollution directly drive the deterioration of water quality,while changes in
aquatic ecosystems significantly affect water quality stability.Based on the analysis results,a water quality change prediction model
was developed,and targeted water quality management optimization measures were proposed.The study shows that utilizing water
quality monitoring data and data analysis methods can effectively predict water quality change trends and provide scientific support
and decision-making basis for water resource management and pollution control.

Keywords
Water environment monitoring; Water quality changes; Data analysis; Water quality index; Pollution sources
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Analysis and Treatment Measures of Air Pollution in
Ecological Environment Protection

LiLi
Yantai Longkou Environmental Law Enforcement Brigade, Longkou, Shandong, 265700, China

Abstract

In recent years, air pollution has become an increasingly severe issue, imposing a heavy burden on ecological development and
posing serious threats to human health. Addressing and preventing air pollution has become an urgent priority. In light of this, the
article reviews relevant literature and combines practical experience to first highlight the severity of air pollution in ecological
conservation and its significance for prevention. It then analyzes specific pollution problems and explores effective measures for their
prevention and treatment, providing valuable references.

Keywords
Ecological and environmental protection; Air pollution issues; Prevention and control; Treatment measures
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Research on the influence of high-concentration silica in
coal chemical industry saline wastewater on the operation
cycle of nanofiltration membrane

Yue Zhang' Gang Liu’

1. Hebei University of Technology, Tianjin, 201512, China
2. Xinjiang Zhongji Red Tomato Industry Co., Ltd., Wujiaqu, Xinjiang, 831300, China

Abstract

The coal chemical industry chain encompasses multiple stages. With the continuous expansion of industrial scale and the ongoing
advancement of process routes, wastewater discharge has increased rapidly. Large volumes of chemical wastewater are generated
at various stages of production. This type of wastewater has complex water quality components, high pollutant content, and
poses gradually increasing environmental risks. Therefore, achieving zero liquid discharge (ZLD) for coal chemical wastewater
is imperative. The implementation of ZLD technologies can not only effectively reduce environmental pollution but also enhance
resource utilization efficiency, realizing a win-win situation for both economic and environmental benefits. This study focuses on
the treatment of high-salinity wastewater from a coal chemical enterprise in central Xinjiang. It examines the impact of silica on the
operational cycle of nanofiltration membranes during the ZLD process, which involves salt separation and crystallization. Based
on existing theoretical research and actual field operations, the influence of silica on nanofiltration membrane operating pressure,
water production, and fouling conditions was determined. The results indicate that when the silica concentration exceeds 60 mg/
L, the nanofiltration membrane system experiences rapid fouling. By adding sodium metaaluminate and polymeric ferric sulfate to
the pretreatment system, silica can be effectively removed, thereby preventing silica-induced membrane fouling. However, attention
must still be paid to the potential effects of iron and aluminum ions on the nanofiltration membranes after the addition of sodium
metaaluminate and polymeric ferric sulfate.

Keywords
Coal chemical industry; Zero emissions; Nanofiltration membrane; Silica; Sodium aluminate; Fouling
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Thoughts on Soil Sample Management and Quality Control
Strategy in Environmental Monitoring Laboratory

Weihong Shao

Hebei PONY Testing Technology Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract

With industrialization advancing, various polluting substances are discharged into soil, exacerbating soil pollution. Research on this
issue has become crucial for environmental protection and sustainable development. As facilities for precise soil sample analysis,
environmental monitoring laboratories play a vital role in assessing soil properties and contamination levels. To ensure effective

monitoring operations, proper soil sample management and quality control are essential. This requires professionals to thoroughly
analyze challenges in sample processing and potential impacts, then develop appropriate strategies based on these findings.

Keywords
Environmental testing laboratory; Sample management; Quality control
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Research on Fault Diagnosis and Maintenance Strategy
Optimization of Fourier Transform Infrared Gas Analyzer

Bin Lu
Shanghai Yingfan Environmental Protection Technology Co., Ltd., Shanghai, 200062, China

Abstract

As a core device for modern environmental monitoring and industrial process control, the stable operation of Fourier Transform
Infrared (FTIR) gas analyzer is of great significance to ensuring environmental quality and production safety. This paper
systematically analyzes the working principle and structural composition of the FTIR gas analyzer, and deeply explores the common
fault types and their generation mechanisms during the instrument’s operation, including five major categories of problems: light
source system faults, interferometer anomalies, detector performance degradation, gas circuit system blockage, and software
communication faults. Aiming at various types of faults, this paper proposes a preventive maintenance strategy based on condition
monitoring, a rapid diagnosis method based on fault characteristics, and a predictive maintenance scheme based on data analysis.
By establishing a fault diagnosis decision tree and an optimized model of maintenance cycle, the rational allocation of maintenance
resources and a significant improvement in maintenance efficiency are realized. The research results show that the optimized
maintenance strategy can reduce the instrument failure rate by more than 35%, extend the mean time between failures (MTBF) by
40%, and cut down the maintenance cost by 25%. The research achievements of this paper provide a theoretical basis and practical
guidance for the scientific maintenance and efficient management of FTIR gas analyzers.

Keywords
Fourier Transform Infrared (FTIR) gas analyzer; Fault diagnosis; Maintenance strategy; Predictive maintenance; Condition
monitoring
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