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Table 1 Detection methods for typical emerging contaminants in the environment

YRR [oRIDIRFS AR
Pollutant type Detection methods Specific technology

Persistent Organic Chromatography"® High Performance Liquid Chromatography (HPLC) ,Gas Chromatography (GC),Gas Chroma-
Pollutants (POPs) tography-Mass Spectrometry (GC-MS), High Performance Liquid Chromatography-Mass Spec-
trometry (HPLC-MS) , Supercritical Fluid Chromatography (SFC)

Biological method Capillary Electrophoresis ( CE), biological detection techniques and immunological detection
methods
Endocrine Disrup- Chromatography GC,HPLC,GC-MS, HPLC-MS
ting Chemicals
(EDCs)
Spectroscopy Infrared Spectroscopy (IR), Ultraviolet-Visible Spectrophotometry (UV-Vis)
Biological method Enzyme-Linked Immunosorbent Assay (ELISA) .Radioimmunoassay (RIA),CE,biosensors
Microplastics Spectroscopy IR,Raman spectra,hyperspectroscopy and terahertz spectroscopy
Mass spectrometry Pyrolysis gas chromatography-mass spectrometry and time-of-flight secondary ion mass spec-
trometry!™®
Other methods Thermogravimetric analysis and microscopic analysis (such as optical microscopy and electron
microscopy)
Antibiotics Chromatography Liquid Chromatography (LC), High Performance Liquid Chromatography Fluorescence (HPLC-

FL),High Performance Liquid Chromatography Ultraviolet (HPLC-UV),and Liquid Chroma-
tography-Mass Spectrometry (LC-MS)

Biological method ELISA, radioimmunoassay,and CE
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Table 2 Remediation methods for emerging contaminants in the environment

el R A it I A
Types Specific measures Scope of application

P %
Advantages Disadvantages

Physical Nanomaterial

repair adsorption organic pollutants,and dyes in

It can be used to treat heavy metals,

Limited removal efficiency, ina-
bility to degrade pollutants,ina-

Easy to operate, no need to add
chemical agents,efficient and

method 8397 technology groundwater, soil,and wastewater fast,no by-products produced, bility to apply to all types of
and widely applicable pollutants, requiring significant
investment, and inability to
maintain long-term stable con-
trol of pollutants
Ultrasonic It can be used to treat organic pollu-
technology tants, heavy metal ions,etc. in

wastewater

Magnetic nano-
particle
technology

It can be used to treat heavy metals,
organic pollutants, etc. in groundwa-
ter,soil,and wastewater
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Continued table
FA B it
Types Specific measures

& e
Scope of application

P

Advantages

Pk

Disadvantages

Electrochemical
technology

Chemical re-
pair method

Photocatalytic
remediation
technology

Advanced oxi-
dation repair

technology
Bioremedi- Plant remedia-
ationt*%] tion technology

Microbial
remediation

This includes methods such as elec-
trodynamic extraction, electrochemi-
cal reduction, electrochemical oxida-
tion, and electro adsorption, which
can be used to treat organic pollu-
tants, heavy metals,etc. in
wastewater and soil

It can be used to treat wastewater
and organic pollutants,heavy metal
ions,etc. in the atmosphere

It can be used to treat wastewater
and organic pollutants,heavy metal
ions,etc. in the atmosphere

It can be used to treat heavy metals,
organic pollutants,etc. in soil and
water bodies

It can be used to treat organic pollu-
tants,heavy metals,etc. in soil,

Efficient degradation of pollu-
tants, targeted treatment of dif-
ferent pollutants, achieving high
treatment efficiency.direct
treatment of pollution sources,
and wide applicability

Environmentally friendly, capa-
ble of completely degrading pol-
lutants, with a wide range of ap-
plications, good sustainability,
and low cost

Possible by-products, high cost
of chemical agents, potential im-
pact on non target substances,
high technical requirements for
operation,and inability to com-
pletely remove pollutants

The repair process is slow,
greatly affected by environmen-
tal conditions, difficult to con-
trol biological activity, may pro-
duce by-products,and has limit-
ed applicability

technology groundwater,and wastewater
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Research Hotspots on Ecological Effects of Emerging Contami-
nants on the Environment

WANG Xiaohui,PU Gaozhong ™"

(Guangxi Key Laboratory of Plant Conservation and Restoration Ecology in Karst Terrain, Guangxi Institute of Botany, Guangxi

Zhuang Autonomous Region and Chinese Academy of Sciences,Guilin, Guangxi,541006,China)

Abstract: Emerging contaminants,or contaminants of emerging concern,are a class of contaminants (such as
plastics,nanomaterials,and antibiotics) characterized by biotoxicity, environmental persistence,and bioaccu-
mulation, posing a threat to human health and eco-environment safety. Typical examples of these contami-
nants include Persistent Organic Pollutants (POPs) , Endocrine-Disrupting Chemicals (EDCs) , antibiotics,
and microplastics. VOSviewer was used to analyze keywords of this field in the Web of Science. The results
indicated that available studies of emerging contaminants predominantly focused on the detection and monito-
ring, mechanisms of biodegradation and biotransformation, bioaccumulation and biomagnification, ecological
impacts and risk assessment, toxicological effects,and remediation technologies. This paper summarizes the
research hotspots on the environmental and ecological effects of emerging contaminants over the past five
years,aiming to provide strategic directions for research institutions and industry stakeholders, support the
efficient and cost-effective mitigation of emerging contaminants and offer theoretical guidance for their man-
agement in ongoing and future environmental protection efforts.

Key words: emerging contaminants;ecotoxicology ; bioaccumulation;bioremediation.
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