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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

TRV 75 SR 2R SR 1T Al 75 2B 2R Bk 0 M o B R PR 4R

papess
B EE A R ek A TR ST EA ], FRE - BlPE I 724200
=

BRERAT A LR LB WM 2 kb A TR e AR AN ST, AR REBES A AR e g E 4 &
KF, AL EERTTESTR, AFEFPBHEE AT AUMNBRAREED L PR, EESFEALET R, £
W25 A W P o Bk B BORRBEAURSIE ; R R Ak AR, R T — OB A B RN, B Lk
WAL SHEHELEMNETRS, RAPNEFEGHFRE T LN AEHR, ST R EEG LRI ARTHEER, FEL
JERR R B RN R, R MRMBAT LR SR BES R B M %,

KA
ARERAT AL s AL RHEA; Bk )

JREA EERHISLE .

BTSSR, e TR ITH 2 a7 i 75 4 L B o M T B
B, TR A (AR TR .
| " 2.1 HIRUB BB

BHEILD RTINS B ol BT s
. SRS ARSI SR oa i e S A R R T El
PR, TULHRT POROTCIIRE TIPSR s Moot ORI G LR TB)
ﬁ;Eﬁ?%yﬁgﬁf}%j?#iﬁf%fﬁ“gké‘ BRI, BHUTHESYRAT . S I R R ER R
FRICIIR LA, SRR DRNET  popotatticn, i TSR TR AT,
Ko SOOI RIS HBRESSHOPR, TIPSyt s B RISIRCE, 8T
FIFSEEIGRUSERO AR ESESRMER, T i v manin | iRt A SRR o
WV, S5 MRIOIER, SHTURRETRAR o i D
(. MALSUTB IR, (kAT IIRIRNE T A R
EEEA] B (1088-) | B, OENTIRE, AR,  FROGISHL SRR, tll. da= it
S — AR, TR R . AT, R

1 5]

I

22



EESMERE - F 075 - 024 - 2026 £02 A

TABTIEZ T, @ TM “ERIME 8] “FRIEIAME”
IRZIEAS , 2550 T 5.
2.2 Al F EEBRIRMZ OB N

L EBIE, A AL I RS ES
oA = SRR A IR DEES [ 82, REH . S0 I
R RAIESR . HOBEEENEANER, FRAART
PR PR A e s it BN HE B R 4y
B, AV BERSSCA TRt PR B TRBE, S
WP R E R SRS AR, Mt b T 223,
RIHETRECR, HABER R BDERFERE S B4R A, XH
PR A PR IR IR PR e s s XSS O (TR, B
TR AR IR ST, KskE, WIEREhE
FEoi L, 51 SRR A R AR BIETEI T,
FEHER B S RETE SRR AR, iR sl
TREERT Y 2 IR EIR T BRSNS, Y0iE TR R R]
FrE S s
3 WMEKITW A AL TR Y EEMMIRERTTE
3.1 Bk

ERED S IAT SR IR ARE R, By R IR
BETE FFEMETT 1 o 12T R BN O E TR, B
TRFRES PR S E N SEbRms— 8, MITESHRE
KRB . FoR AR TMEESEYRHES T,
KRR S T M T eI R T, AR IE R RS
TR Y 2 22 (E AR R SR I ST R RN, Rt &E
R R EIREE . HOy ik A TR R F
HIERTRE, HIEAMERSEMIT RN I, i, B4
Tt N S A VA AV i L St e i =S
TEIRIE R SRR MRS — R VE 20 I R ERRT,
T NGRS | RS S S = AR T
K,
3.2 FiE

SR M — R T 5 Bk e B /R R Y
TR AR . HAGITT A - Ho/REE R M e i
B, B ARSI SR E R, RIS R AR
ERY (SR ) BF TAIRCEE (SEEER ) 1= AR E S =0Ek
SEEEA(l, MIfHEEERAIR L . RIBEIE SRR, =
BT BENE . BOE MRS R AR 12 5EE
ERORBHEAE TR s, n]sSeBl R SRR,
B&ESAENEED . HERERMEAIE, NREESA
iR _F S R Rt b A LR R, R
B SRR TSR BRe KIS R SR
SRR YRG, TRAEEEEIETIR SR, FHikdibrE
T T IR
3.3 B Bk

B LR R—FheE & T R A R S R 2R

BIBOR  HAZOEATE T FIRRRE B &R GEFIHE R -14
B -85 FRMLRTT) BRI L AN TERME. B &
BAEGEBRPEIR L ITREBIII R, HoR e iie
SRR R B RIFHEECC R, SRR
{EFRRSY . B SRS AR TE R, X — Rt RSB
%o WRAGR MRS RIETTN, KM SUMEE R
BO i — 2t sy, RURTTRHUE RGBT S DI
I, B GYLRSE/E Gd i s AN A BRI I g,
MR EEMRE R, BRI RBR AR, &
ORI RN .

4 RNERETT AR AR ALY N By B4R
Rz A

41 BEEETENERE RSN E £ SN R A

FEEVEA BRI BEE I F T, AR T
ISR IR A p B R b, EHE R T
R S EBSO E RS A, AR IR S HERY
PN, L ARG RO %R TR
NREERE TZ T ZMARER . BENL) . BEREH
B BRI . HEORSHE ™ 8B G SRR,
FARERS H ANRERIRASGREE . TSR A H SR T A
FEREREEL, PR RRERE A R S 0hE N S B AR
BRELEEIE +10% DUN, DUSZIUS R RS0 P 0 138
PEFEE . SRR A AR A R TR I e SV A T A FE H 1
FIFEFIHX IR, PRGBS s R D T 6 (1R
THEALDT 3 EERNEERER, DIBERESER . #MX
IRE AL R

IR AT RERY B SR M il 5 A el B
LT BRI, HAE R THIREEREE (W
20£1°C, 50+ 5%RH ) FEITAD T 24 /NI kg oty i
FIREEEIA 0.01mg MR TSPl T RRE . - RE BT 5™
PR, AR ARG EERE . ET T IR
T, DANARIETR IR B A TS E KRR, WS s
SERERAERRERVEE, 12RO EE T HNE LS R
BRSNS ERRRE, ANk
MVIRFRIGIE . MR P DL S AR 2 e i 25w A%
PROL T AR AR, sk TR HEBIE A R T
Fohito
4.2 FZE R TR ERE P — R MR S B 49 M o B Rz R

N FANE M H 2 R s 687D, kA
PR TS | T ARSI REATT IR L R, DL
WA = AR R . IR . BRI SRR — Ik
TR AL, 12275 1R T TR I A S T B R
SRR, HocBirE TunfmiEmErE .. SIRE . 1ef
TR M AFER BN GRIET ZIA T, e REdRRIAE A S
WERREE ., WNSADEE TR, HArE

23



EESMERE - F 075 - F 024 - 2026 £02 A

ARSEAC G REETI S, P RIE RGCRAHEBR L. S
EHEANEEERS, B TRfRs. AinEB it
BRI AR R DS R R ESR, JF s e el e r
FLPERRER R PR, R RSk LR RS
THHSEE R 10°CPL L, XBF /KA B s GOt
SEUE SR BN AR O

B ERITEIN RS P & BB S50 R4
e, oot UG s el B AR R R (Es, DRI
TR IR 253 A0 R o (XA TR S e AR LIS N M 5
ERREENE RREEE, HEREEIRWR 25,
EHADUS SR RS SEE SR EE O, BER DR
TR RS S 2R . JritE., sy
TEHEFTE N, HEBTEUA SR |, Huk
g Tl (e ) AR SO AR E R T
APEERHIUN, A7 18 TR E H SRR R R 26 (K
KT, SN E TRAE, MR B b A
BN IR R . P T AR . B EHEL
TRER LA R SR, 2R T 25804
GsfTETERE T A,
4.3 B H&EENEAFLASELAESHE R S Y
R FA

B ANLMISHEEL Tk e B SRR NS AR B
FENE R, A NS R b 2a - S 5t
s N SEMEEEPARIMER S, CROYEETS GRS
SHERMORI A58 (CEMS ) FRR N M) =i R, 7B
BT, ZFEESBE A TR R EE T, L=
B ESHNR, G USE A= A LB R N
ARSI ey R T AR I 22 e 5 2
PR SENSREDK . WA A TR R 25
VEE B AE S D, AR 6 )5 3 EEEREDK
PRI, Tl 2 S & P BEE SRR & AKX,
FEREZE N ERIAE N AR B ERENS

FIHELIR SR A, CEMS 24 % % “shsiniiee
FE+B SRS B “FREREE + B WEZGNE" FoREREE,
PR RS RS IIAVERRE, G DL EE e A+

24

PSR ESIRE S, TR EERATH, BRI
D A TR (o REVER TR IS . RER
H SERRIEFTIEIRRTT, DIIMENERORREME. %
s T T e W R SRR I BT ek, T
BB R SIS R (L FFRAERR ) o ARIBEZEARITE,
2 /DA A AAERRLS AR A B SR THOS R, 3R
B /D =X A AR IGIE CEMS $ERET , B (R HOREIR 2 |
MR ARG S G . B AR TSR, etRit
VPSR HalE 2 m AR AL E S, AU T
I SRS, EAE/N . B AL SRR
B UEERIA, RAWETHRSIFA] . WP TiRE MR
PRBHZE IR DBOR S

5 &5iE

LiAORE, BRI UEES B SRR R
TEREAT LA AR R PR LA T AN . A E RS )
TR AR, EEFREEHIRIIRELE, oA e IR
K, B R LEESI S G RE IR O, R
BRI, SRUEAR R A" TR . BB oA
Tk, PRt ERNEA, SR EgEE S
Phxdtse. A0k, RN Z RS2 HREE, X
AT BRI HE R R SR o . SR =0 TRl
AR IRHERC S S e IR AR ORI SR CRRE
S 3k
[1] SRR T RE RTINS TR 7 B 2 R S ALt

SR TGRS B, 2025, 15(7):78-79.

[2] SO [ TS QU g SR P i A SR 05 A R 3T (0] A1

FHE, 2024(1):31-33.

3] @G MK, AR 5 B T AN AR SR R ik 4

IS YURIE[T] ERE L2, 2024, 43(4):1177-1187.

[4] EE,FER N T ARSI s PR A BRI I AR

1642, 2023, 45(3):56-59.

[5] BEBEAR TN AT RS s B HE RS D AR ]+

FEE P (R0 ) | 2024(26).

[6] SEilgse, RN, IR, . — PR kA1 A BRSO P 53 2]

FHE T :CN202211698587.9[P].



EXSINERSE - $ 0745 - £ 028 - 2026 £ 02 A DOT: https://doi.org/10.12349/ees.v7i2.9344

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

Tl i Bipih L S R A S RREIAS 55 KEEHR

g
FICEEPR ST ARG IRAT, HhE - At A5 050000
wm =

IVRGHERMAEFEERHEEMNT, HHRAETLE, ANGEDAZTHIEERTRALSTE, FERG LA
TRk, BARMEL RN, BT LR @ 1 5T RF EPIM, RARIESLHEL G R, g
BEPEZWEN, RERAESIARH AN GTERRANERIRE, EEs RN FERGHAE TAHRE 5%, AHRE
TSR RIS EESSPER . FFREALES M TR S ERERANE RGP ey A4ER, AT
8 M IR B R e 4 0 AL b 5 A R AR AR IR R B B R 1A%

KHEIA
TG HH; BEFL; WTRFE; NeiRfl; o RieHE

T, DRI S E .

2 T iz BE 373t 5 A IE S IR KIS T2 A AL
2.1 Tollisz BR 373t S B K B 75 LR A AL

TAr st R HuE s RIR TG e, /LD, AminL. Al
PRHRE . BgE . BIZ0 M el R B T, A B
L2820, MHDREE S . DS B . 1L
TEAMIN TR E 5EIER. FEREN S Ak
BFRR, e BN TN 8. R EEE
RSN, BREARECE T EERERE RO SR
RN 55 . H el 2 BT e AR
IS RREIE R, s dekiFx e iE T B — Tt
{TIEW, dt—P e IR S E T A 2

18l5

B2 7 L s R B R T TR e, AR Tl
AT a6, EE TSR Tl RIS 2k A T4
By, SRR T AN, ISUA R R RS R AR
SEESRREN, W0 T s e R AR+ 5
W R ATSHAE, ARG | AR 4 HO R
MRS AT — A5, S H RIS
TR G . RN EI RS, BN T RN
I ST A 0 e, ) TR TS S R ) B
b, SEERAL. SALATE, TSR TR R
ST EEE, KGR 525 X SR TR AL

[EH=A] Z=88EF (1993-) , &, PEUILEREA,
AR, TIm, MEIRERIIIHR.

2.2 TS T KGR R IHEMAFE
TV S T KIS PR RI B R RE

45



EEEMERE - E 075 - £ 028 - 2026 £ 02 A

BUSHNHAF A EEUFIE, —E R RNERE T |2
FrE. ESBEETEPS 5T, BV LR
BE RN, EREFARNENE, (EERAIEE ORI
BRI T RE R AL AOFE AR KRGS HE 7Kt
B 7K B K R S B R AR e 2 ) S5 eI 2 [
R, oA EREIN G E, 5805
QTSN AR B K. HIREH TK Z BB ELERES
QUEELHIFS B, SN T EREERES H AAE ARG
W

3 Tl iz B3 ith £ 18 5 it T 7K 75 e XU 12 Bl
RARER
3.1 FFIFAE S NS BRI &

Tl s G R BEIRBI L 2% . BB S G
TR A A, A REE T AR R A . B
KRS TSI T DI R R E U gl
AEFEEIR . FET 20, FEIMERE SR, RKE
B AN ETRFEE, EhagIE TsgHrh, 52t
FEEEMAE R AL 70%, Tl iR RESE A HE
I5hukaR. RSN B RIS YR R SO R AR
BERFRSAL, THERFRRE —Ba%&E Y 0.0—0.5m, 0.5—2.0
m, 2.0—5.0 m ZEZ, FHIAKORAEME 10.0 m PLE;
K MA@, Y 10—30 m, 4 1 hm? 774 1—3
MH UEFEbR AR . . R FRFESE 8—12 10, DL
Kok BR, Z8M . ZI5IREENEE) 20 T -
LML R TR, o E TR E IR E] 420 mg/
kg, H A FHHDIRE (E 120 mg/kg; HOR/KARZRIREE 4 0.12
mg/L, BT MM R KPRERE 0.01 mg/L, 25 I
BRI IS 0T, 75 GG TR B A n] SR A B
o ™,

32 TEMRETZERSZMAIRS

YW RE R SRR FE SR HBUR . #
R N BRI B PR T 0T, Tt +
BES Y T ERFE R EEE R AIGY I R
DS R A S 5 G B E A SR, TR FRIE, EE
FEHWEST, JLETHHEAE %I 100 mg/d, AT
50 mg/d, EEEERTE. MG EN FZ@E TRHA .
ATEAR KA K SRRt ARBR R, BEUOKE
2.0 L/d IF, FEIREE 0.12 mg/L %R Y H 2R FIE A E] 0.24
mg/d. SZIRISHIBRE F R B AFESN, W AHE ik H
TERD . MO AR TR AE A, H o RK R AMA TS
K PR EE LS IE 2 0.008 mg/L, BETHIZE K T 25hRuErR
{E 0.01 mg/L. FAMRERTZIARFE, AT dErfmiRg]
5 GG SRR o 5 B
3.3 KR AHEFRE R S HI A0 E N

Tkt B by 5 Ge R BGRB8 T A RIS YR .

46

B RS AR B I N SR S RPN R . TSRS TR
PUSEIREE . AR RO 5 B AL B A AZ L, il 5
Yy E bR AL IR E] 65%, {SHYEIMEFAZY A 2.4
hm?, BREFEIREEARRENR . RE AN N
ARG, EEEAERT, FRENE I 3504,
FEFARIN 30 a0 SEABURMETERIRE ABHER S ) A=
BRGUKZ AT E . NSRBI R e BTN T57:, 3F
Hom NS LUEE TR (HI) <10 fER R HEZKE, BuER
DL 1.0 x 10° fEAZHI . 2 T8 R B R A5 BEL
TEEREGA 3.5 % 10°, BB THsHIER, ZXIERIEHIE A
A B TEFRIAR R SH IR AR, RISEEE T
AP ER A S S KIS R SR SR 2

4 T s BB ipith + 18 5 i TS 7K 5 S XU 59 2%
5FESXFE
4.1 BN ERK DK HE

Tl st B 375 G R SF 20 55 DLUE B XS AN 45
ARGOMRYE, SRATS IS . AR . SREmE M
R XS E I THIE . (ESLBRn M, Ak B A7 M1
AT SR, BInFE T BE s HE A 5.6 hm?, 4
T+ 3R [a] R AIREE Y 2.8 mg/kg, B A AR
JiifefE 0.55 mg/kg 19 5.1 (%; I N/AKh =S ZMHKRE 0.18
mg/L, L2 /KFRAE 0.03 mg/L 19 6.0 5. {EREE
BEEAFRETME 350d. BEFIR 30a, s AEKE 70 kg
MR, ITEAR RS Gt R S XS 4.2 X 107,
TEET L0X10° a2 B, %X b E X
L, M S, TIERERIREEDY 45 mgkg. HiRKFER
WEE 0.015 mg/L, WIRTAHEE, JEE0EEERICY
0.62, XFRDXIHATRIARREES . BIdy549REE . NG (E
SEERRTEEOT, ATUR RS R ERS, AE
LS A S IX B Rt P
4.2 1% 5T oK E XU 4 X &R

+ 35 T K B R XU 20 X DU A\ 5 e e 22 R
LA RBEACEATEA RN, SRR R —2S R TNR B E
EESZS TN o e Uiy asi R =Re: S s vin=2p7: a
o, RELEONEIREDY 210 me/kg, RS EEE 30
mg/kg 19 7.0 (%, (B3R R 7K ISR E (XA 0.02 mg/L,
AT T ZSARUEFRE 0.05 mg/L. ZXIRME HIENFHEH 2
I NBEHHIE, i R ARESARS A, X gklE A
“HIFESRBEREX” |, A E SRR SRR R
BE . B—rrfld, FAEREXH /KPR 0.25 mg/L,
HAFR 25 5, M HIEP AR A 0.8 mg/kg, HEITHIEE 1.0
mg/kg, ZXIBHIRBIA “HTFKEFREREX" o @l
X+ SRR K RBE/K B T & HE, AR E—E.
k. SRS R X 2EA, RO XERE
SBRABEHE FRFHVC L



EEEMERE - F 075 - £ 028 - 2026 £ 02 A

4.3 XI5y X 45 R = 8 FR/iX 5 IE

PR 5 DX 445 SR ) 28 ) Bkl IR FE MR 5 B A AT
AIAALEIN, B ISR TR Bl R St
Ykt ah, (RIERS G455, KR 55 A s R
[X 1.2 hm2, G 2.1 hm?, RRESIX 1.5 hm?, HAE GIS
i EULARAB G TAINE R S XX 5T T
VEIRZE TR MO HE R, 2 X8 4 3 RS AIR EE ) 180 mg/
kg, HO 7KK 0.12 me/L; FRRGEK (T X%,
- HERIREEIAE Y 65 mg/kg, HINKIKEE 0.035 mg/L; ik
KB JUINAXFIERAVIX A, M Fabr R Tk (E
AKX AN, (EOX SERREHTHE 6 MIGIEERFE A,
Horr RGeS AT /KRR EEVE LA 0.10—0.15 mg/
L, SFHFESER—5, WKiE TSRS sEr Y,
2 [ FR GRS AT, RT A ki XU 55 X 45 SR
Rt SaT e, FEILE 1,

AEXR

BREEX

RREEX

TEESBNBEX

ITkESRKEX

TIERRISER

={alEBRER.8 mo/ko, BT
#6(E0.55 mo/kg HI5.14%; BFLY
=180 m/kg

FEETEEIRECS mo/kg, BT
(825 mg/kg; EMRE4S mo/kg
FEEIRE210 mg/kg, BTREE
(30 mg/kg 897 .06F

SERE0.8 mg/kg, BEREE0
mg/kg

Rk
=EZ#RE0.18 mg/L, Bidl

1003 mo/L AI.0fE; ERE
012 mg/L

T AERED.035 mo/L, AT
25tmt0.05 mg/L; ERE0.015
mg/L

ASEREO02 mg/L, (EFIISER
#0.05 mg/L

FRE0.25 mg/L, BT IHRE
0.01 mg/L BI25¢5%

HENRES2=107, BT
1.0x10°, EREREE

FEHEREER08—1.0, #
EHRRERX

TERREE. TR

£, HERHTEESRNEX

TKRERSEH, HERMT
KESESKUSX

B 1 KMeos RS =E s XERBREIHE

5 Tl Bspith + 5 5 Tk XigHERIsE
TS B IR HI
5.1 S XiAE TSR

TAB A H RS TR KA TR, W
ARSI IX G R A RIS, TERZESME . SR TREAU
Ao IABLIELIRET, FEABELRISTIIHEEL, 55
[E D RAEASZHAKRIRITT 1A, GHEREEE . S
ETARLE G ) TR R, AR E R TR E S
TEKBEIBrARESE G755, BIRREES . HIDEATRSE S5 T B (R
TS ARG M 5 o RS DB SR XS i 1 5 2hRE
PRI, 1 TAEE . Iy AR R BN e T2 ;
TRMEDIRIMDUE AT Y, e o B TR T, 73[X
A TAEEH R A OB Bt SefrshErm XS, &
BAHEHEE SRS, DR HE T R A
STEAITAD. B TR S EE TR At wJ4es
EESE o bk N Ve SIEIES AR e
2 REEEIMEX G Fh S EE

T sy e B AR b, IR R A B3
AACRFIE, (RERTEEhA B I RES | RIS R o il BUR 1y

W, AR SRR L, PATRSEHE R
FPREFRBIEINS R, TSR T O s
TR, FIHRBIE A L. SR
XA, SR IFE . 5, B
SETLRRA ) OIS, DURHE AR 1510
FRiz sl B AN Ty SR, T
BRI RN R AT RERE . IR, AT R 015 8
LR LR, B TR, TR
IR B PSR B B RS
5.3 e BB SHEEEI
TAEEGH ISR , AR S
PR RERIE S AT L HORTRUFBRO BRI B
RIS R T, TACEIE oKL, SR
FASE T B KA R, TP RN
FHEHRERESIIL Y RSETAERKIE. 5
S TR ISRE A T SRR e L BB RBS  BiT)
BECETE, PRI T, b ILSH R .
X FESEMIE OB, itk HR I ZAOER
BTN XS IR S, WA L
BRI, B SR, T
BT MRS TR AT TR PRSI .

6 45iE

TV i -3 S M Ks AL R B B R E 4R
RSB G B RIS IE, WIS S22 e T
KRNI, Bl R2iHB5RX . Rl RS
[AIAFIX, FEAFIEIEAM St = e B S e s, B
TR XSG S H S ThRe B IR E . o IXia
PRI AT s S TR ErE, AT &
AVE TR SRR TVEMKTE, K TR . St
EIARGE S, B TR IR 204 S al R R R
FEE,

Sk

[1] 17148, SRR, SRR A T Al B M R /K s ) o4
[N 5247 Y T,2025,42(05):67-70.

[2] R GRS Tl R R K PR R S XGRS
7 I SEAMERNE,2025,6(17):184-186.

[3] I AR SIS BYE I R P (1] A IR S
IMERHE,2025,6(16):115-117.

[4] BRSOk, m 28 MR, TR, 50 R, H R B RS
HIR/K 2R EVE ARG B IR AR I AR R
152#412,2025,34(11):1788-1801.

[51 FUbE R HE. S TS YEEIA AR Z T[]
P1[E,2025,(07):106-107.

47



EXSINERSE - $ 0745 - £ 028 - 2026 £ 02 A DOT: https://doi.org/10.12349/ees.v7i2.9350

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

Xinwen Liu'?*?

1. Fujian Provincial Research Institute of Architectural Science Co., Ltd., Fuzhou, Fujian, 350108, China
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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

IR AN AR KRS 75 S4B B P SRR 5 S 52

iu%i 1723

| FEEE AR R AR AT, E - 13 120 350108
2 ARG A TR AR R], FRE - FBEE 4B 350108
3. AREEE SR ORI SR R B R s =, FRE - (B 451 350108

W =

Kk AN R AN A —HE BRI RF R, § AR A KA ARSI, AEARRT R R AT,
KA AHOK SRR T R B AT, A AL ARE SR B KT R PR AR TR ARG S T KA S
SHRGE L, KA, EAREA AR, T ALRA, M5 IR SEE SRR ALK, i Lk
FH AT, Bm T ERER RAEEIREA TR, FAARRRE, KA SRR AL B S @ikAT T 3
T, KRR AR RAE SIS LA 5 BRI T bR R AE, AAEENERMEL B AEL.

K§EiR
RABGIE; ARTR; AR MIEI; EETF S

AHATRIEEIRS D 4T, ANTEH. EWEE . 2575
FROREZ 2R A T/K RS R eI RA SR E . A3
KSR AERBEEROREATH | SRt R HE B R
TS, SR AR KNGS R P S S s, At —

1 5]

il

B2 T AL (VA IR (LR Rt k(s
I 24, R S AT B I OR
PR TR . SR A — o .
R TIRFE. SRS KR A e, Wi RS AR R ORE SR
HIKA R, KA R R R T Mty 08
WL A A IR, BSTR T SREEE 0 KA AME S R R
21 KETEBEFARANEX ELXERTE
[EE&A) X (1989—) , &, DESMELA, KA RMEE A B B AR A S R R R,

it MRS, MEKSLAE. BEAE. HHs A& ML WAL T BO 5 3ok Rt TR 51
H, BEMEKIERWBEERES] . Bk PO ERARIRE.
HOX TR

90



EEEMERE - F 075 - £ 028 - 2026 £ 02 A

HAERRILUEWIE] 20 20 70 F£%, ROIIMFRZRET H
A E T B ORI 2Rifn, BEE KIS HURI) H 25
FEE, RSRIREDTIREMELIRR TR, A EERORE
BrEa ke MRBORSRI A SRR, (EBI/K A
Yo, WEEMEBEREEThRE, S TR B S A Y
WEHR. THEKR, NLEH, EWEE . ESFRERR
BRI ZR A, BAKISEEAERRET A M,
22 KEBEERARNERRES %
IKEBEEBOREEMRITKEED . BEEWRLER R
SMBERIER, @, (CEMEmEE FBs s
KR KBTS EIEE 8 . A SN AR A e
YR MU E K B, (A EE N %
IZSHIhAIE RS 8 . AEBEE RKAESBE BRI
O, KPR R S5, AN R
FEEREAND, KRR BERERLIRE . FIFTXEEE
JFFE, RILAEROSCE K IR P TSRk, VREKIRET IR
AP

3 K&EMEEHRH LR
3.1 ATBHIE REKEEE PRI

A TR @S R B R EH A S RS, K
AW CEYIRN SR PIFRIE R BB K R (75 8
EHEEY R RIS e AR E DA S
BTSRRI EE T, MIMSEBK BTt 1R 2
BT EEFRMKIR . TR ARSI 5K 7aE . TEA
TiEHrh, YRR RE TR SIS R S i
WK, B SEEDERE, AJDUERKRNEERE, T
MK BREEE SR, BRI E BT MAITE
IEHEE P E DA EINIER, Pt TR
ke NTIRHBORKEHERIERE , sRAER A EER
AR, TR TR AR . AL AR KRR
KA
3.2 EMEERAREKRESEEPHEA

EWEE BRI T /K AR A SR R
RAEEAOK P55, KPR BT AR AR
AY. EEEAETRYE, HEd A KR s 5
RRRNTHLAL, KR, XIRARE T EE FRK R
MK ESETS. EEdtEERSRERME &G
E, MR TKRM EERES, BUKBESEE. Hih,
EMBEE RSB KRAES RS, BEEKEWIE
GG, HOSmAMZREIE . FESChRn I, LR /K Ak rn
P RERUKS, e TR ARORISOK T % TS
G, WK REE TG, Mk BeE KT B .
3.3 ANFBRAREKEEE FHINA

AR BORR B F K EWEY Y&, BE
YRR SR Z B EER, SOk BOHREKAES A
G0 XUIBOR FEhE R BRI /K B AR K b RS

Freih, ERIEDINANMIE, (RIEKTURL. HE AR
EKT SR, BRE KSR R, $2TT/K R
MUEZRErE. AN, AR HANEEE, REBHEK
REKOIACEENATIOE, &R AR XTI
AR TR KEE . FRDUEHA K TR A7
FER BRI IE R AT IR R Sk (R, TR e
AL, [ARIRESINERIEIE )N, BAABIF A
GIEIES TR i

4 KREEEH KRB KBRS
4.1 K EEFUBESESEERARNEE N
TERATESE B A PR K BB L, B4R
s REREEROREIhEHE TR B S E R LR,
ZIE R E ARl M, KEHRIBIES VRS, &
FRERIREE S | TR, KIRESAGER. kT TR
TR IR AT AR, R AR A 2 T BOK AR
RS, HEEGESEE FRRITREE L, /AR
CFEEMREEATEAS, B mHEY ORI E R
WANEE KR Y2 B E TR, (B8R (U BT
I AT K S BEKAEYD, (KRB ERE RIS . XFh
LREN AETBERARITTH, MUEKR TEERMOKE,
W T AIIRE, AR NSRRI S R A TR R i
HIBORES 2,
42 FRETZBESALEMEARRE K ED ZHEME
ERREIESBEE TR, EXFSEALEIHT
R, ATREKAER RGP SRR T EEEM.
DR FEIAEOK X Aris T 2P &, XA
By ERAEAHUK AR, A B, mERAS
NGNS PN N =SS0 UL SuL NIRRT % N iUl
PyBEECRE RN AR, SRR RS (TN) FaEld (TP)
SRFNE, RN A/NUTEAMESIY . KA R RIROE T
EMEZN, FRMEDREEIIE . SEBFAHAT
AL, (EMREMNAT B REEEAS R, KEIEE
KRN, Kl T MR AL s AR ARSI o 12
M BRI R RSERES R A R fT5 5, JFid s
AR PR E R D A, HEE R B
FEMESR, ARSI, MSERRE S IEARE. &
WRGUAHESG, KIBNEE ., KEEYAIE IS A il
m, XPKSESEEREE, FEAERERS A Tk
Al (it A B A A I 22 R R R I AR RE o
4.3 ZMIEE R ARG M AR RKBRENE
FAREI K A=A EE R A TR JUKEY B4
I L MEORICE LN, DB BRI e BeE .
TETRREIT Y, (A GES I F T M e DX I, 18 D
BRI, KAR2 BRI H B R
Mo IBHEHIRANR . S E B Ia RS Ik
AR R e, A K R AR S TRk e (eov A=

91



EESMERE - F 075 - F 024 - 2026 £02 A

J53, TR AR A AR R D i A AT B A L 2
fifto DK RGN T SR E A, e TRER
FOKIREER, fREVKRERR SR, IIHIIEERA, Mk
KR BORBRE NG, R T EbrTELm
b, RIS, HUEREIR, EESMUEIRTE TRE, KK
ARG BRIFTTRE IZ SR, MRS REA S
FRRSE PERT AT R B,

5 KEREE R AR RITfA
5.1 KRB EERE B

KAEFEERARWEEBH IRz ——5EKE, @yl
MR R SRR IE ERUR . ERAREIEE T E
H, REAT AR, EEEMAESTEEFEEHEORHE
FKBEEE. BEAT, /KRS (TN) SEEk 5.2
mg/L, = (TP) 4 0.8 mg/L, KB, KEkR
FIIV bR, SHEEHEIIES, WA SRS S5
B4 2.1 mg/L F10.2 mg/L, AAKBHHEEIRE T 50%, 7K
[RIEPR B EUGE . Rl S Z S B N, HEKEMNEE
TGRS B PR E B AEE 7KK, 2 1 20K
PREZDR . BURERI, AKNBHESE AR S T/KIEAS
hRE, s TR BERE, A R/ E TR L
TH DR,
5.2 IKEREEXT K E W BRI

KA 2 FEME K AR B B ORI B bR, 18
WA SR S AIEE SRR, PAREBIR /K A= 2 E S
B TEEWRE . EUHECHERT, X AR,
HMIBEERGLTRE—VIRE, ALEFEOUE 10 B, AT
SRR D, 1BE TR, AN EY R =
20 20, FEEIEFE ., KASRAOKAEY, @R
BN 18 M, KA B RS E R A T BT
KPRV E AR DRI TSRS NE e, 8T
ASEEOPRERER, HE—PIE TIEE R KREGE
Y2 FEERIEINER, KAESBERARERE =529
DR EABURAER , e A RERA ISR A= 2 R Y,
53 KEFBEFANEFSHESNHE

IKAEFEFRARNE G 5 8EENEL A TH

92

e, EUEEKE, EEIERK KRR Sl
RO T 7K I SENR , JBEGR T7K TS ety SR A TG R AR
FAREAI K BSGE A ERT T R A /K BT IRCR
WA ISR IR A=A, (it T il = (E R
HE . HIR, AKAEREEATS) T AESIRBFATEAE ALY
K, B IRHIFATESIRR A 1 R R R AR AR
W5 T ORE R, (it THOTESTRIE . BEIR it
TADMINERIFRIRIR, (it T A= RPN
Sffe MRKIERE, KAESBERANURD TINFIRHER
A, WEIRE AETIRSIIRE, R AR A S R
Rizdo

6 4&i%

KA SEERARGEE ST 51, FTULEH,
KECHORIESGE K . WS RS (e 2 |
KAE T EENEA, IAHEHERGIRIA, NTIEH. EmiEE .
HE RS E RO RS N A UE gk T /KR E & vk
IR, WA T/KESRGNEERRED, RE T/RNAS
DifE. Ak, KASMEERARPIN HRT R T BENEKR S
*oEs, HESh T KRR AR ER AT S5 R RE
AR, MERRWAWCIANSEE, KESBERHESIKE
FEIRAS RTINS 2N, AR H 2 IR 7K 5 Geln] R
PEFFERIHOR
S 3k
[1]  ZERIE/ NGRS QU ) A BB HRIT I ] IR R

547H.2026,51(01):83-86

[2] P& D ASEERAELCER A ZHERNES R % H
KR FH[A].2023 (54— ) FE/K ARSI SCERCLLiE
R BRIKFIZE ASERITACRIRAIT IR . FREBRR )2 |
IARAKFPKEBRET B . | AREARIF 2 RIS
£2:2023:40-52.

[3] FhERIRLE R TlA7Ks Bl S A S B R TR ST M) AL
Tl HAt:202212.

[4] PR, (BRI AE BB RO R K AR A2 A G A
A MHBGEENE ——DL g5 SRR A S 2045 52K oAk
PRABIA].2020 7 EFREE R AR A RR 20508 (55—
) [CHERMERIF23:2020:361-366.



EXSINERSE - $ 0745 - £ 028 - 2026 £ 02 A DOT: https:/doi.org/10.12349/ees.v7i2.9365

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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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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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
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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

EHEMLINSE SR WSR2 B 5 4P R BT 5T
it
HEFIMRBIEBD AIRAR], i - i 200062

=

4GB ot 2L S A AR AT A A AR ERIE B fo Tkt 232 69 0 5 G, ERTEBITN TRIERERERAE T4 LA TR
B KL RGO TALR eF 20 b SR TGS TAE RS 454K, AR T AR A R a2 i g3 e £ A % 3t
AN, QIR ARGHIE, FTHLFF. M BRAETH, ARALHE, ZKFEEHESFERERNM, 4&ELK
fE, AR E T A TREYN 6 TR M4 57 Kok K TREAFAE GG Pak 507 7 2 A BIK T HIBE e TR A 2 dp 5 5, @
i T HEL W F A e e B IR, RILT P TR ERE L ARG R FRA., FREREN, LG
0 Y 3P Sk T AN IS M R AR 35% A b, P R DA AT ) 3E K 40%, 4ed RAENK25%, A SAGRTF R R R A B et 4
IS AR AT B AL 5 Y 3P Fo B 2UF TR T BRI Fr LR35 5,

KA
MR LD SN AR ATAL, BEIS 0T S Konk; Tk Edr s RAE N

131 Gt SRR, BT & B R I R A
PSR s s ey, T o R RPGERILUA S B
FTIR SRDIRIIGESS 2 5 PRI S RS, =) 2 R MHAIANSE ST TIEER 544
RS K0Sy, AERIERG SIS e
R FTIR SyTRUEbRE i, SRR BORZ amntor ph iy X B RS A
HPESH RN HIE R TS T 8 e Tipiad, AoMEREERSESIH, £
WAL, SURMERORST CEMS AU 60%. MERIR o = goiiam Bt BB (ET-WUUNIS, AR
T NI RIIA, A B IR E R SRS R A
(EEET] B (1989—) , B, DELBA, A8, piotarstBEmie, mTEa R ENESE S5
BTN, MBEATRELSUHT. SRR, M TS . S REEI

127



EESMERE - F 075 - F 024 - 2026 £02 A

T SRR ZE S EE s, RIS TSE. 1%+
WS B R YER R R (R B dn e, ST BN T
HEEMAN (FFT) 255, RIRfoafiiseit=.,

WEEN S AR A AENEE, FFElR O sMES
SR TR BRI, ARPERAA - B/RERR, RS
SEIRERIEH X R BRI R 7 R
Br, (e EH S SARA SR EEE P,
2.2 FEEMAMK

MIDREZER FREE, (ML NIRRT A Kk
TR RS, SRS, BERHAZ. BTEHA
G N BRI AL . HE RGN EATN OO, B T
LIOMEIR . FEB. BRSSO I 5 5 et ai

BRI RS, 409N GRS R R s b 2 T
TR AERFIE 1000°CLL L, B FAMZ8 50000
NI TR RE PR bR B R E (BSOS R S
ML, SHMCEEALR SR, BRNES AL S
DR, ERBMAIERTR (MCT) g5 T LR =
HAL (DTGS) $EmEs,

SEERGEIE R diEdE . A= EEAR
EEEHIEEE, NER RS AR B E S E RS
FEM. R RS THER T OIS 19 TVER R
E, mENES SRS NS IR . iR A% M
DAV TR S S5 R4, BRI A NISERO LTS
TR RIS N g DR P
3 EMMIELB RIS F L
3.1 HiE ARG

IR ARG R BN T R RERRIR, ot
o HESHESBEE TEEELESHE. WL ER
1 I SBCIHCEER. LR f sl . BH)
RS SEOCRE R, R ERES ., YRR
RIRIA G SRR N, FRMg R, IR EE A
%, GRS S, MRS, W
KA T A

FIRHEISHT s E(EIREIERET, 8
W AT TR AaARE; WESS N
H, SHI R RELFEAHINERS IERE
s (L INUECSENYEIE TRRE R G EE RN
TR E R, R R S SR B
BEAR
3.2 T b=

T OCRAE R INUR T BIAZ O, HEEE
AOFaE T B R s s 5 R O e . T (0 LM
o RSB GY . SRS R . Botes R
. AR, e e TR, &
WHBYEET (KBr) BUfCEE (ZnSe ) L INB R EHRIRE,
W52 SFM TG Th s, s ZmfG, TbEReR
SR KE, SEOCERE N,
128

T BRI 12 F S B (25 19 B 12 DhsEFn %l
T E, s T N e Res, Sdiads
TN S, TR ET g i ERIA )RR
HOCARIEORERE, HRERT RYRUE, T TR
HOLER, T EIEIRANHE, AT W EE T ORI
T T, DA S s RS L 7
3.3 il 2E A

g 1 T RS SV RS, HiEmE
B BRI A EMR L . (RN BTG
FIE9 MCT ¥R MBS R R AR (77K) TR, HikH)
1A B G IR A BE 3 VLRV RRR B R . R Bk ss
WAESBERN . WA, My RE IR Ea L ES
. M RO A B A SRR MBEE T, LR
B A PR S R BT, W RN,

Rl A O i SRR Ik ol e A IR ARG RV
BELORE; MEHNSSHmEESEY; FRRENERE
ST, MR PSR R AL RS
BRI ESEL T DTGS I8, FEERE AR h
FOR B O LS A5 1E W
3.4 SR ARGHE

SIS A G BB 2T S NSRS HT M i L R e
B —, EHEENRE S I RIS B vt .
DLHPRETE . RS SE | R A=Y, B
M. RESES, £ TV, ShOEREES8s
BRI R R R, RS SIS SR, R
ALK R=iTRe SRR L, FA R BRI,

SEE ARG IIZW T ERE . AR RE S
EAEEME %y 2Lmin) 5 WIELSEEE FfeoR, HIbr
AR EEGIR; M ARIRREE RIS eTR O N RS
FEE; EHIREL TN, SRET SRR =5
FREE; foddiEesiEZE ER, M EHIEEN
3.5 HFSEEME

b (B NSUR DT (S BE R 4 =, B
RORIBEHES IR EIE H s B, WA s .
TEARGR. DTS . BURESRIA. SH0L SR
& BEHIEFE RIS IR R E RS 2]
HOEOE R T e . X R RE RS,
ASFEURNEIRER S, MR E A E.

RSB RENIZH 3R ENEERIRE
FOIP HuHHAL B &7 2% HEAEHEE B = RRIRIs,
HEAIG I R, RS SRR s ATEI S 2k
PRERRE H) HE . W TEIE, WA KRR
5, RBEALIZH AT 2,

4 YEIPRREALALI T

4.1 BT RS EN TR 1 43P
RGBT [ E A A AP R T S 8O FE PR R e R
IRREIRDE. MBS, RS AT SR e SC



EESMERE - F 075 - 024 - 2026 £02 A

PSR RRIE TS, BERSEIB e & AL BT L e AG vET
T, AR s m] FE ik 1 R s e A .
(ML INSIEDINT, T S PR PR B IR
TN NEBIRE . KNZHER . SERE . S ERH A
RFRE SR OSEL

AR IE T —EL 4R IRIIR A, (RFEEREIN
SRR R EI TR, S A REHIE SEBMT A
BB .
4.2 BFES IR R

AR SIS R R e I, AN S IR TS
SHTRIBHERs , W T BT SNSRI X ST
Fift, ARFR IS AR T A, B — RV AR
i NG, R B BRI . SR
EEEIELL RN (oot ds SR ke, SesNan,
SefRa e oI GBI IIRE; BN ARBERITAL
oy 8
4.3 Tt e AR By

TR R R4S IIRES, B O RE 5
PEOHTRERE, FINRES ORI E RSy, ERCEL AR
HEAEP R . AR RS A 7R 45 A AR R e (B B AT S AAR
BN GBS el i m st s w AW < AV BT u sl OF =l
WAOCACRER B /R 93 A ORI R B R R EIR = f(H)=( B/ m (¥
MNB-Dexp[-(t/ ) B, Hr B ATREEL, o AR
ZE, B D R EEREIR SRS, LR
ENGE =T NS e N
4.4 BHIPFFERUEE

TEAEIP I (AL AR b, SR BB 4P e IR BT &
ROE, AR, PR AT RS ACRA
ABC 73 856 &, A 2800 o H 2 R D
T, bR TS JPESsSE, NARFFLAER; B 25%%
o EEMR BB, INEOEES . KRS, AIHETRR
K; C RSN MEsERIAEEE, TP
R, BB, R ANRREAEERS .

5 =B

NBSIEA SR H RSB I 75 AN SRS A R
WEHR K % L) CEMS A48 H O (ELER 2T S NSUR ST (X
PEATRI ST %) G TNE FTIR 9871, 437l 1
S 2 SHARASHER, SRR ERE, SRR T,
TER RO HESF SRS R, (LRSS PISRRIECh 8 Ik, S
PTEHE TR A] ( MTBE ) 29 1000 /)N, PR A o

R FHASCERH 4RI PSRIS o, B 5B T ERRE TR
MRS, SCRTRMDEIRREE . T OURE . SEsRE
ZHL MR IEE, KT s R I MR Y 12 > A
s 6 A, ThigRs AR HIM 6 D A4EkE 2 34 H o [N,
A TR R, HIVE T4 A SRR HEE AR
S —FENET, (ERF PR EEES 5%, MTBF

HEFR A 1400 /NI, HEFPRRATERZ) 25%.

HUREZRG]: 2024 £ 3 H, IRERENAZ TR 1| 5947
(IR BR S MUOE (B 25000 BT N2 18000, HIRYTE
B TSR, (EEIHTOS s RIETE4E
T SERBISFFAZ2 2000 /NG, HEH A B R LR TR
W T YEIRES 1, (EYEIRTE eI RIoem T B, B0 TRE
R SR T MRS . X —Z=BI7E 5B TR S An
TS BN E

6 415

AT T A R OB IR, B2 s 4
P, PRI SRR | TR S SRR T %,
DT

OO R Z e, SRR S R,
SR SECARRE A, T EEE;

RS T AT P e m] KRR T 25 R EE v, 14
SMSHI TR 50%;

M2 R SR B R S L HEE R, B ERTHAWS
RERRE, WU OESEE

TR LA TR v A A, ARG,
TR At 35% DL . MTBF L4 40%. 44 RA
% 25%. JREUAFR AR =J71A: SIARREEERTH W
B, BEmIECr ol e AN rE T,
PRR BT R B Y HESI AP SRS AT BEEHRORA
&, O OsdeRE 2. BHRR, AR NRE
RRSCHE
S 3k
(11 3, XI5, jkidte. AR as ekt il B RS g b S

BEEFRRWIIE ] NEEN L JIHIR, 2022, 40(2): 1-6.

[2] DARWISH M M F, HASSAN M H A, ABDEL-GAWAD N M K,
et al. A new technique for fault diagnosis in transformer insulating
oil based on infrared spectroscopy measurements[J]. High Voltage,
2024, 9(1): 12405.

[3] DARWISH M M F, HASSAN M H A. Application of infrared
spectroscopy for discrimination between electrical and thermal
faults in transformer oil[J]. IEEE Access, 2022, 10: 132784-
132795.

[4] F7F, iz, FEFA UL ME RERES IR SHEHIZH 0], JtHE
w5 THE, 2022, 30(8): 925-936.

[5] ZAH]. Nicolet SDX & HIMARHAT SRRSO U5
BRI SR AR S (088, 1997, 3(2): 116-119.

[6] ZAHLF. i LWL AR BOR SE P eI I]. hE
i, 2024, 33(4): 156-162.

(7] o, B, B, S5 e Ay R 2RI
SR FERR[]. BRI, 2021, 41(5): 713-728

[8] Maintenance and Preventative Care for FTIR Spectrometers|[EB/

OL]. (2024-11-04)[2025-01-28]. https://drugcheckingbc.ca/.

129



