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Ecological Environmental Effects and Threshold Analysis of Groundwater
Resource Development in Heilongjiang Province

Wang Yang'?, Na Shuaiboning'?, Zhao Jian"?, Xu Lei"*
1.Harbin Comprehensive Survey Center for Natural Resources, China Geological Survey, Harbin, Heilongjiang 150086

2. Harbin Black Soil Earth Critical Zone Field Scientific Observation and Research Station, Ministry of Natural Resources,
Harbin, Heilongjiang 150086

Abstract : This paper systematically analyzes the current status of groundwater development in Heilongjiang
Province and reveals the ecological environmental effects caused by groundwater exploitation. By
integrating technologies such as remote sensing interpretation and model simulation (e.g., MODFLOW),
an evaluation index system encompassing both natural ecological and socioeconomic dimensions
was constructed. The comprehensive weights were determined using a combination of the Analytic
Hierarchy Process (AHP) and the Entropy Weight Method, enabling a quantitative assessment of
ecological environmental effects in typical regions such as Daging and the Sanjiang Plain. Based on
theoretical derivation, historical data, and model simulations, thresholds for different ecological effects
were identified, and a comprehensive assessment of regional development thresholds was conducted
using a multi-objective optimization model. The study aims to provide a scientific basis for the
sustainable development of groundwater resources in Heilongjiang Province, balancing the relationship
between resource utilization and ecological protection.

Keywords : Heilongjiang Province; groundwater resource development; ecological environmental
effects; threshold analysis
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Monitoring and Mechanism Analysis of Micro-pollutant Migration in
Surface Water

Yang Guigiong, Zhao Shengrong, Liu Yefang, Lv Tianxing
Yunnan Yaming Environmental Monitoring Technology Co., LTD., Kunming, Yunnan 650217

Abstract : This paper primarily explores the monitoring of micropollutant transport in surface water and its
underlying mechanisms. It conducts an in—depth investigation into common micropollutants such
as PPCPs, EDCs, and microplastics, analyzing their diverse sources and emission pathways, with
particular emphasis on sample collection procedures. The study elaborates on detection methods
including pretreatment techniques, chromatography—-mass spectrometry, fluorescence spectroscopy,
and nanoparticle tracking analysis. Furthermore, it introduces various transport mechanisms of
micropollutants, encompassing physical processes like hydrodynamic influences, adsorption, and
desorption; chemical processes such as chemical response and acid-base balance response; and
biological processes including bioaccumulation and biotransformation. The research aims to elucidate
the transport patterns of different micropollutants in surface water, providing a theoretical foundation
for developing pollution prevention and control measures, which holds profound implications for
surface water management. Finally, the paper prospects future research directions in micropollutant
transport monitoring and mechanistic studies.

Keywords : surface water micropollutants; transport monitoring; transport mechanisms; detection
techniques; environmental behavior
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Study on the Present Situation and Energy Saving Measures of
Urban Central Heating

Wang Yue
China Coal Technology and Engineering Group Clean Energy Co., Ltd. Beijing 100020

Abstract : With the continuous advancement of China's market economy and significant improvements in living
standards, the centralized heating industry has been steadily developing. However, this progress
has also brought about a series of new challenges and issues. Through comprehensive research, we
have analyzed the current scale of China's centralized heating system, its operational status, inherent
advantages, and existing difficulties. Addressing critical issues like excessive energy consumption,
the study proposes practical energy—saving measures aligned with the nation's long—term energy
conservation strategy to achieve ultimate goals of reducing system energy use. To promote the
industry's growth and realize dual objectives of energy conservation and ecological protection, we
aim to establish centralized heating as the primary urban heating solution in China.

Keywords : central heating; energy saving measures; construction status quo
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Research on the Construction of a Whole-Process Supervision and Inspection
System for Hazardous Waste in Chemical Industry Parks and the Prevention
and Control of Illegal Transfer Risks
Li Tiantian
Jining New Material Industrial Park Management Committee, Jining, Shandong 272200
Abstract : This paper focuses on the construction of a whole—process supervision and inspection system for
hazardous waste in chemical industry parks and the prevention and control of illegal transfer risks.
It analyzes the current status of hazardous waste management in chemical industry parks in China,
points out numerous existing problems, and dissects the behavioral characteristics, risks, and identified
risk points of illegal hazardous waste transfers. Based on this, a whole—-process supervision and
inspection system for hazardous waste in chemical industry parks is constructed, clarifying its guiding
ideology, basic principles, and overall objectives, and designing an overall framework. The paper
elaborates on the construction content of the institutional system, technical system, and operational
mechanism. It proposes strategies for preventing and controlling illegal transfer risks based on this
system, aiming to provide effective references for hazardous waste management and illegal transfer
risk prevention and control in chemical industry parks, safeguard ecological environmental safety and

public health, and facilitate the sustainable development of chemical industry parks.
Keywords : chemical industry parks; hazardous waste; whole-process supervision and inspection system;
illegal transfer
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Legal Application Conflicts and Coordination Pathways in the Ecological
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Abstract : As an important legal safeguard for the construction of ecological civilization, the ecological
environmental damage compensation system faces numerous legal application conflicts in practice,
severely hindering the effectiveness of the system. Starting from the legal positioning and practical
value of the ecological environmental damage compensation system, this paper analyzes issues such
as normative conflicts, poor institutional integration, and inconsistent compensation standards that
arise in the legal application of the system, and delves into the causes of these conflicts. Based on
this analysis, the paper proposes coordination pathways, including improving the legal framework,
clarifying institutional boundaries, standardizing compensation criteria, and enhancing enforcement
mechanisms. The aim is to provide theoretical references for addressing the challenges of legal
application in the ecological environmental damage compensation system, promote its effective
implementation, and contribute to ecological environmental protection and restoration.

Keywords : ecological damage compensation; legal application conflicts; coordination pathways;
ecological restoration
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Pharmacological Effects and Ecological Resource Value of Aesculus
Chinensis Bunge

Zhang Weizong
The Second High School Attached to Beijing Normal University, Beijing 100000

Abstract : Aesculus chinensis has a long history of medicinal use in China, with its mature seeds, known as
"Suoluo Zi" in traditional Chinese medicine, possessing the effects of soothing the liver and regulating
qgi, as well as relieving abdominal pain. Modern research indicates that it contains chemical components
such as aescin and flavonoid glycosides, which exhibit anti-tumor, Alzheimer's disease alleviation,
and intestinal protection properties. Additionally, Aesculus chinensis is renowned as an ornamental
tree species due to its attractive plant form and wide adaptability, holding significant landscape and
ecological value. This paper provides a comprehensive review of the pharmacological effects and
ecological resource value of Aesculus chinensis through literature review, offering important references
for its research and comprehensive utilization.

Keywords : Aesculus chinensis Bunge; aescin; flavonoid glycosides; pharmacological effects; ecological
conservation
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Solid Waste
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Abstract :

Resource utilization of solid waste represents a crucial approach to addressing the dual challenges of

resource scarcity and environmental pollution. This paper systematically analyzes the environmental

benefits of solid waste resource utilization in terms of reducing environmental pollution, lowering

carbon emissions, and conserving natural resources. It explores the engineering feasibility from

the perspectives of technological maturity, economic costs, policy support, and industrial chain

collaboration. Furthermore, it proposes strategies such as optimizing technological pathways,

improving policy frameworks, and strengthening market—driven approaches to promote the sustainable

development of solid waste resource utilization, providing references for advancing this field.
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Analysis of Adaptive Governance Paths in Ecologically Fragile Areas of Xizang
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Abstract :

As a sensitive area to global climate change and a national ecological security barrier, Xizang is

confronted with complex ecological risks such as glacier retreat and permafrost thawing. Based on

China's ecological civilization thought and in combination with the "dual carbon" goals, this paper

adopts a method combining GIS spatial analysis, socio—economic statistical models, policy text

analysis and typical case research to systematically analyze the adaptive management needs

of ecologically fragile areas in Xizang, and proposes a three—-in—-one governance framework of

"ecological restoration — community participation — policy coordination". Explore the coordinated path

between ecological protection and high—quality development.

Keywords : environmental governance; ecology
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Design and Research on Rural Domestic Sewage Treatment Projects in Plain
River Network Areas

Chen Bo, Bian Fangjie , Li Jun
Shanghai Investigation, Design & Research Institute Co., Ltd.,Shanghai 201800

Abstract : The treatment of rural domestic sewage is not only an important part of the improvement of rural living
environment but also a prominent shortcoming™. The coverage rate of administrative villages for the
treatment of rural domestic sewage in Jiangsu Province has reached 62.9%, among which it is 96.1%,
66.8% and 48.6% respectively in southern Jiangsu, central Jiangsu and northern Jiangsu. Although
some achievements have been made in the treatment of rural domestic sewage in the plain river
network areas of southern Jiangsu, there are still some problems in some areas, such as insufficient
coverage rate of treatment, unreasonable treatment mode, low operational load of facilities and
imperfect long—term management and protection mechanism. Through the design and research of the
rural domestic sewage treatment project in Wujiang District, Suzhou City, this paper proposes targeted
treatment methods and suggestions for measures.

Keywords : rural sewage treatment; environmental improvement; treatment mode; long-term management
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Tab.2 Comparison and selection of pipeline crossing forms
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Ecological Flow Regulation and Coordination Mechanism of Hydro-
Engineering-Environment System

Cao Yonggui
China Geological Survey Military-Civilian Integration Geological Survey Center, Chengdu, Sichuan 610036

Abstract : This paper focuses on the ecological flow regulation and coordination mechanism of the hydro—
engineering—environment system, analyzing the current status and challenges in this field in China.
It points out issues such as insufficient cross—departmental collaboration, an imperfect monitoring
network, and the need for improved technological adaptability. On this basis, a general framework and
objectives for the coordination mechanism are constructed, proposing the establishment of a multi—
tiered system characterized by "government-led, departmental collaboration, social participation, and
technological support." This system encompasses specific mechanisms for organizational coordination,
goal alignment, technological support, operational regulation, as well as supervision, feedback, and
assessment, aiming to achieve a dynamic balance and positive interaction between ecological flow
and the hydro—engineering—environment system. Furthermore, safeguard measures are proposed in
terms of policies and regulations, financial investment, technology, and talent. Implementation paths
such as phased progression, pilot demonstrations, public education, and international cooperation
are also suggested, with the aim of providing support for the long—term coordinated development
of ecological flow regulation and the hydro-engineering—environment system, contributing to the
construction of ecological civilization and high—quality development.

Keywords : ecological flow regulation; hydro-engineering—environment system; coordination mechanism;
management system
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The Current Application Status and Development Trend of Artificial
Intelligence In Environmental Monitoring

Guo Yuanyuan
Shanghai Mortwell Environmental Technology Co., Ltd., Shanghai 201602

Abstract : With the upgrading of ecological environmental protection needs and the iteration of artificial intelligence
technology, the field of environmental monitoring is experiencing a critical stage of transformation from
traditional models to intelligent ones. Relying on its technological advantages in data processing, pattern
recognition and predictive analysis, artificial intelligence has achieved breakthrough applications in the
perception, analysis and decision—-making links of environmental monitoring. This paper explores the
application status, core advantages, future challenges of artificial intelligence in the field of environmental
monitoring, and conducts a forward-looking study on its development trends. It aims to provide a
reference for the in—depth integration of artificial inteligence and environmental monitoring, and promote
the modernization of the environmental monitoring technology system.

Keywords : artificial intelligence (Al); environmental monitoring; intelligent perception; modern
monitoring system
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Research on the Collaborative Mechanism and Long-Term Management
Model for Ecological Restoration and Ecological Environment Protection

Zhao Chunrui
Jilin City Comprehensive Administrative Law Enforcement Detachment for Ecological Environment Protection,
Jilin, Jilin 132000
Abstract : This paper focuses on the research of the collaborative mechanism and long—-term management
model for ecological restoration and ecological environment protection. These two aspects are
dialectically unified and interdependent, with strong necessity and urgency for collaboration. The
collaborative mechanism takes "systematic governance" as its core, covering four dimensions:
objectives, subjects, elements, and processes. It achieves collaboration by establishing an
integrated strategic objective system, constructing a multi-stakeholder governance pattern,
coordinating the management of ecological elements, and implementing full-cycle closed-loop
management. The long-term management model adheres to the core principles of "ecological
priority, systematic governance, sustainable development, and co—-construction and sharing,"
following multiple principles. lts model consists of five parts: organizational structure, institutional
system, financial support, technical support, and public participation. It ensures effective operation
through a dynamic evaluation and adaptive adjustment mechanism, ultimately aiming to promote
ecosystem stability and sustainable development.
Keywords : ecological restoration; ecological environment protection; collaborative mechanism; long-
term management

518

AMER G ESAGRY R SO AR AL L T8, HA BRET CARITZAAT, (AR — R SRy EE DR S

IEEHESY . IS SEE 5 AR AR, MR s R K B, o A AR A B AR AR A Y

KA. AR ZF NIEZ RS R, WESSEITIRNUE, S ISer T iR B, TR RS R G RAR
TEME. PREEASZE S A BAFIE LA B B R B S O ME I SE R L

Copyright © This Work is Licensed under A Commons Attibution-Non Commercial 4.0 International License. | 035



—. ETEESETHRRIPNNEEESHRALE
5

(—) ZENBHER—X R

N T YIRS, BRESREIFE, BEEmigsta
BRGIMSMETRE, FEARSNE N THUTRESEE SR
1, SEEEEPURIT A SERE SRS I IR, B2
BRURMESRS, FANRYERRNESERY, 2582
GHERRER BHEG — ., AR, HEBAESRERES
IR . AT ORI B BRI, sl 55
BTARR” , WMEARRI X, By, ESEEHNTEZHAR
G, ILRRRAMFNG “TEAhaR” , IR . it .
BIEERH NI, S WMEE SORMESR; FENETE A
%, WIS AGREE SRS . —F s —2, Bk
AR NS FAAEI A

(Z) thANLEMS KB

YRR H 3708, RSB B A AT R
P CAE AR S R A Ak, AR R R B R AL 2
H5ZEE"Y, NBERE, ESRGRAVER, RXEHIR
FIRESIACHEBUR R, (UE R 2RI TER L RY, A
7, WPRIR BT A LI e S8 MUK BOMAS; (EE TR
NS FABGIBIR, IRBFERA AR, N E I
A, SERARFENE, RESSHXAESTIES, AN
FIRHEL, [FECKEESAL, B9 R G MR E DRSNS
HREES, PF ZHRRR A AR, IR AR, YRR
KRR LA A E

—. EBEE5ETHRFRFHRNHFNEE

(—) hRNHIEEEER

AR GESGRY I RLEIR S ARER, 2L R85
VBT NG, B RO, EAREGED ., BRI AR
RO, e EAR . R BEE L ROAEENEILRS Y.
gk b, CARFRHMEBISUTE, EORREEGZ eI TR
KI5, BEEFT GRS RS, SRR R B 5
G AP AR RRRL, H DB e A bR, R, 23 1
TERYPE, SCBL B RIERL S, HEhAE ARG RGN,

(=) BihRNG: SH| B8 -RF” HORIBRR

FAR b 2 A ML 5 SR R AT, ol e
SOMES - RT —REE BRI R, B TUR SR
P RERMERMBHEESS ¥ HiRigER “EHE — 2 HR —
BMSER" ZURER, B ARVEIRTHESR SR EMRREE, L
NS ARAEILE; 5 AL SR, AR RN
7 ARirdt— s BiR. iRESE D, B F R
ORI, EHITEH IS AR, i s X, Bk
MTEFRN R TS, SCBPA

(=) EEHRNG: BESTHENEERE

EMEE SESRA S L, PR L, f—
F VLRI i B ST, AU 2 oA Y A AL
i, WIS EARABEHAR, o R AT WA

B2 O BOFESGENL . BBk S EEE, N
HR ST, BENTRGTITEE R SERATASTHUE, LR
P, RKIBE LSS, BAREAL251EE; B g
DRVERFNFE, B NGO 25K TME, RN HEIAR L
#, aEd 2SS, BAERATHHURICR RS .

(M) ZRMENF: 2 “WKREHED” NREERE

LR AN B TR —EBRER IR, 1% RS
BMER" BESGE CAREEIEYD” SR ERRE Y,
L, BEFAEREEEMERELE =487, SG—aness
[, e g sk, . KHES; 15t HEEEaE
RIS D AT, WD B IR B AR BT IE B Sk IR, 0
HMESE P AL AR Sk Ld5 3 IR R A AR A ML
i, DAEDFALAT T RIZRSCE, WU brRA L.

(R) SEHANG: BF “SMl-BHP-FRF" HEEAH
=35

ABMEE SR I R R SR E N &R, Ed
BOTRRT . FerpiEes . SHETEARRRCE R, BRI R TR
MRVERNE, B “EEERERY CERNRECRT FE .,
HETT R A 5 XS, HSa I F A LS i
S B SE AR, S MEELTET A FRERER
RIEATEA SIRAEY . DUIP R BAEIESR, PRI RGBT
A

B HY

Uiy

=. EBREEETHRFRIFKYEEEANIZIT

(—) KEEENRMESESEARREN

WRERILL “A st RGuRi, 8k, e
MO, ERERMEE . Rt AR BTN, Pk
B AR R RS RGN E BT B R
SR BORKAMEL SASRI R — MR R
Bk FEHEATHARRIE MR e S s
HMETEENRSE Y KBTI 2 TUEAFN, Rl
PRSI ER A S2A . FREIR 2GR S, BT ASREW
H SRR AT A RAL ) A ST, B PR S R B & A
BRGMENIR; FRE ik 5T s i 7 e (19 98 B AL
PPREEALEIFT R B AU, R T ARRE T e &
BRI, BT AESRGT ARz, SN A
XPEFEAR RO, R AU AR A B A — S 1 L AT
M BBTUINE I SR MIBREUR . A, AR SHLMARAERZL
E P ROBURIMITE, G H BV SR PO B R R G, BN
Do A . MR, AR S S SR A AR
HUEEAHCHIE ST Pk U U S s A B 5 2278
PR LT AR RIS B[R] A S S AR ST S b ]
TR ST

(=) KMEEEANR AR

KA AR — D 2 A ERIE A BSR4
MANLEENR, BAGIRARIM , HIEEARAR, BrafRiE, BARS

036 | Copyright © This Work is Licensed under A Commons Attibution-Non Commercial 4.0 International License.



>

BMARBETAT . AL, Wi G, 2
gz, IR JRMAT T IR, o iR A S

HISTSNAL, ST B R SR, i T, T
BIVAESTTH W TAEMARLE S B R " B E AR
DSEHEINE, AR IS e 56 N A LA PR T,
I 2 ) A5 SRR DI A B bR L (S ATSE N, S PP
HES NS 4 ELE IR, BRI S R TR A S It
WIS AT, B4 ] RN A AN E IS A 4 i, e
RIS ZIC RS, MBS ESM AT IFZ438m,
PSR XA TR ST, W SeB AR S AMEUHI LS [ 952 2
MK ERHE TS, W ZFOT G REAR, BRE T E
FIERBR G L o BRI BRSO T A S N, Sl
TS S BRI R R M 0 45, B EHORT R %
AR BUERBATT &, RS IR B AR SLE B
B, FRHs L AA BT T IO GRS, B ATHER
PREEAARFEEL ARSEEERBANS S, i id
JURARSRARIL, B R AR SR AT AR, X
RIS ARTT RS IR SS H s BUnp L] o

(=) KMEERIETNH: ST hEEEN R

A B HLE S AR R A s R D, Ho
AT GG R R R IR . SIAPRAENL A RSB E
ROR . AEARIRBEOR IR LR A A5 I 1) SRR AT
B RGERIVHS, BN AR R AR . P TR R R AR A
R, REMAE, BEAESRES, AR, L
PAKCE B3 T8, SRARmis BN TR . T B A
EERTE, AR E DI A AR A AT AR T A, A
15 EORAH CE T A S R G A AV B T AR 5 22,
MTALSNESEX, BEAEEX, PR ESaE, o T4k
ARUUREE B DX, PPAE PRI AT I8 S I, PPk (AT iy S0 6
1. RHFIUE .t HAGEILRIZ R, ORI Al 45 SR A AT
KU PPAETT 5 R R ] SR . Hs AT . RS
BRILFEZ T T B GH7750, el O RE A A
WTE, PR IR ARG SR SRR RS T, ZRa T
iy SFRSBEFRT, ERUR R R, FE R AR SR S

>in
&

243k

0 0o 28 (4 S I SO AL T SR, AR I SR e e, O
R BRI SRS S TFAE ISR, OIS A bR, 151,
I EESFHEAT SN . G ERATERE, DAROW AR ARG R BT
PErp BRI H bR BT, PGSO R A SRS
AR5 R H AR B m 22, s SNSRI S 2R
ARG A, RO BRI & AR, P RIE 19 A AR R
NG & ARG SBR S A A R R Tk, Rl
CIEMA RS SHE. TG BHERIHTAEER, M ESMEE
. PRBER I . B ATTA BRI AT AT
B, Pl PR AU — A R R, TR T
PRh A Ll RN B 07, B IN S B A R el i 5,
B, AR EERRCRIRT, MFEEEORITA, s
SRR W R SE R Bl K BUBLA ) FEA7 AR TR A
TSI, FRHETTRMISERE M R 55 R AL
it B AR M I RS AR OB B TR RS, FRENT
RSN FROEESUL . SR B R IR E IR, R
PHESE RIS ATE, B2 AR, 10 B AR IE IR
AMEH o BTG SiE MR R ED), KRR
REME AN M AE S RGBTSR, BRORAESMBE SES
PR ARG 2N E IERR I 77 e, SEBl A SR G IR
TEFTT SR R

=

. BRIE

MG GRS RY I, “ERRHES —x
FOE T MR AR ST I A N AEB S A E 44
SRR AT, AT MR H bR TR EER L IR ERE T
R, IR TEL “ESIt. RONAE, ek,
T ONRO BRI B XTI R AR ST
LRSS R O T S SHEZE, A BT RIS R R
FHERG R AT SR SN AN S e TSR
SEREEOR AP R AU B2 — B TR B S5, ARKIE
LB PR e LA L DA, S5 G [ X A A
BRI PERZR

[ 4R WIHE RS | [ s iR AME A S 0P 2 R —— RUERT ] 0] £ 2022, 42(6): 2074-2085.D01: 10.5846/5txb202103150692.

[21Z8322% | WA | ARVTRTEE T PSRRI N BN S AE BT SR BEITST D] TIRRR: L2019, 47(8):284-288.D01:10.15889/].issn.1002-1302.2019.08.065.
BT | 5 SRR SR A BB G P S (C1.//2021 S5TUR A E KBRS SCEE 2021 :1-4.

[4] JELLRE TR R MR A B AL S PP A R AZIIEST (1), 18 4RE A8 SO bR 2024, 53(5): 113-115.D01:10.3969/j.issn.1672-3066.2024.05.038.

[BIFEZ: T AR e R S S P R —— DAL (D). AR 2016, (11):42-45.

[6] G245 . e Ik A S 574 01 PE K E AR 2022, (4):23-26,56.D01: 10.3969/.issn.1008-0120.2022.04.007.

(7133 ek R AT EAE S SO (R ~ SURRIEREL) SOl (] @6 5% 2016, (24): 46-46,47.

[BI A . PEHOPRCE g U A SRS AT S RS (01465 L2024, (22):184-186.DO1: 10.3969/.issn.1005-7897.2024.22.062.

[9) SR . 5T il A A S (P SR B AL A TR 223 (0] LIPS ACR] L2019, 35(9):29-30.DOI: 10.3969/].issn.1004-7042.2019.09.018.

[1OVHIEERE A Sy A AR B AL S AP T oE —— AR st 1 (). A AR G245, 2020, (5):73-74.D01:10.3969/j.issn.1673-887X.2020.05.033.

Copyright © This Work is Licensed under A Commons Attibution-Non Commercial 4.0 International License. | 037



MUk Ebs T BEIRT 122 4 S5 ARk By [F) & JRe i s Uit 5

SFE, EE, XIS
PRI EMRARIRSBIRAR, W 3@ 250000
DOI:10.61369/EAE.2025030013

AXBRETRKRBFFERTIRZESRENDALREXRARATAR, EERREKEFMEERTIIREHREROE

b, 2EERTIRESRKKERNNERR. MERES. &6, HESHTATF, FIISHLs5R&HES
ROERAIRE, QFEZEACIH. EBRNAERHE. EEAERTUENKBE A TFHERZSENHRLREIRHIE
BRIEEXERSE, EERTUEREZEMNR TFINEKEE, BEERFHSNUEELR,

W, GERITI; RELF; HRAKE

Study on the Coordinated Development Mode of Energy Industry Security and
Low Carbon under the Dual Carbon Target
Zhuo Zibo, Sun Guogiang, Liu Peng

Jinan Hejian Xincheng Technical Services Co., Ltd., Jinan, Shandong 250000

Abstract :

This paper conducts an in—depth study on the collaborative development model of energy industry

safety and low-carbon transition under the dual carbon goals. After elaborating on the new

requirements imposed by the dual carbon targets on the energy sector, it analyzes the intrinsic

connection between energy industry safety and low-carbon development. Starting from the

production, transmission, and consumption phases of energy, this research explores specific pathways

for achieving coordinated development in safety and low—carbon aspects, including technological

innovation and management optimization. The aim is to provide theoretical support and practical

references for establishing scientifically sound collaborative development models within the energy

industry under the dual carbon framework. This initiative seeks to facilitate the energy sector's low—

carbon transition while ensuring safety, thereby promoting sustainable socio—economic development.
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Research on the Treatment Effect of Ecological Purification Technology
on Effluent from Concentrated Continuous Seawater Pond Aquaculture

— A Cas

Abstract :

Keywords :

e Study of the Ganwen Farm Aquaculture Project in Zini Town,
Longhai District
Huang Qingwu
Fujian Environmental Protection Design Institute Co., Ltd., Fuzhou, Fujian 350100

In order to explore the economically feasible purification technology of centralized contiguous
seawater pond aquaculture tailwater, three types of ecological treatment methods were developed
based on ecological purification technology to treat seawater pond aquaculture tailwater, and
the purification effects of three different types of ecological measures on mariculture tailwater
were compared by constructing ecological floating beds (seahorse teeth), ecological floating
beds (carbon fiber ecological grasses) and mangrove oyster shell ecological confinement.
The results showed that through 90 days of system operation, the effluent quality test results
of the three ecological purification technologies could reach the first-level standard in the
discharge limit of aquaculture tailwater in the seawater receiving waters in Table 2 of the Fujian
Aquaculture Tailwater Discharge Standard (DB35/2160-2023). The treatment capacity of the
three different types of ecological purification measures for aquaculture tailwater in contiguous
contiguous seawater ponds was > from high to low: mangrove oyster shell ecological enclosure
> ecological floating bed (seahorse tooth). The ecological floating bed (carbon fiber ecological
grass), among which the removal rate of total phosphorus in the mangrove oyster shell ecological
enclosure system could reach 57.24%~74.35%, the removal rate of total nitrogen could reach
12.88%~36.23%, and the removal rate of CODMn could reach 46.71%~65.46%.The results
show that ecological purification technology has a good application prospect for the treatment of
aquaculture tailwater in contiguous seawater ponds.

ecological purification technology; seawater pond aquaculture tailwater; degradation effect;
discharge standards
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Table 1 Measured values of pollution factors at effluent monitoring
points in each experimental area (mean + standard deviation)
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(IRBAHEES
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P ik | 0.072+£0.02 | 1.61+0.32 1.61+0.28

= A XAAERT HE Gy
o FIXB-AAES ( ?"T%E;E*si)
—A— FXC- QI*XJM\*&%;LS‘:*
nd v ((i‘aai%ﬁ%?‘%’?ﬁglkﬁknﬁ(ﬁ&)) %29@49))’(1‘1‘(&

10 v v v v v v v v v

COD,, #J¥ mg/L

2
*— o
. :, o -  d
i B e b N -
2 [ = EEENE - —a a1
'S

T T T T T T T T T 1
0 10 20 30 40 50 60 70 80 90 100

RH

El1 (a) FiAIEX CODMn MUEFAISLAIREZN,

Fig. 1(a) Changes in measured concentrations of CODMn monitoring factors in each
experimental area
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Fig. 1(b) Changes in the measured concentrations of total phosphorus monitoring factors in
each experimental area
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Research on the Method for Determining the Contents of Multiple Elements in
Drinking Water by Combining ICP-MS with Atomic Absorption Spectrometry
Deng Fugiang
Jiangmen Public Inspection Technology Co., Ltd., Jiangmen, Guangdong 529000

Abstract : This study aims to establish an analytical method for the simultaneous determination of multiple
elements in drinking water using Inductively Coupled Plasma Mass Spectrometry (ICP-MS)
combined with Atomic Absorption Spectrometry (AAS). By optimizing sample pretreatment
conditions and instrumental operating parameters, we achieved accurate and efficient
determination of major, minor, and trace metal elements in drinking water. Various typical elements,
including iron, manganese, and lead, were selected as target analytes to evaluate the detection
performance of the two instruments, such as linear range and detection limit, and to analyze
actual drinking water samples. The results indicated that ICP-MS is suitable for rapid screening
and quantification of low—concentration elements, featuring low detection limits and strong
capabilities for simultaneous multi-element analysis. Meanwhile, AAS demonstrated good stability
and accuracy in determining high—concentration elements. The combined application of these two
methods compensates for the limitations of individual instruments, enhancing the coverage and
reliability of multi—-element analysis in drinking water and providing scientific and effective technical
support for drinking water safety monitoring.

Keywords : ICP-MS; atomic absorption spectrometry; drinking water; multi-element analysis
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