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Table 1 The antibiotics types and performance of instrument detection technology that can be detected.
Sl 77 ¥ (e ARSI A A o 1 RSD(%) ZF%3CHK
E ALY
i FACEA KX K WV DU 04-towgl  — (118
R - TS | ST | RIRINIBRES  DUBRERE,
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BN 5 SRR AGLELE AL " o
= S I
(HPLO) PRI €SI BN AT MERA 42~28pL - [20]

S5/ POk

TS | ST | KIRIBRE |
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T e L cEL WA "8 (21722
(LC-MS) WRAR ETEAL TGS | TS . RIR 2K
i 1.2~ 15ng/L 23
= R PR A ne =2 5]
= PUGAT B T2, MRS . KERNERZE
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PRGN G- IR SRR I AR gl <1l [24725]
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A R A - ST . , N, ,
X A R RO A S | MRS . ORI TRZE
KTk . o ; e en . 0.01 ~ 10.6ng/L <1 27-30
PR B A T PSR R LK "e o [27730]

(UPLC-MS/MS)
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Table 2 The environmental endocrine disruptors types and performance of instrument detection technology that can be detected.

oRIRES AR BERS AN P 43T R 28 K B RSD(%) Z% 3k
M-S
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ﬁ;ﬁggga T TR RO €7 - R R T 1 B8 Qiij?; ; @g;g WER 0.05~2.00ng/L 0.99~12.0 [40-41]
(UPLC-MS/MS) 8 RZ0RAH (6l R 5505 —H PUB AT iYL P2t BRI 55 0.03ng/L ~5.0pg/L  <11.6 [42-44]
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Table 3 The perfluorinated and polyfluoroalkyl substances types and performance of instrument detection technology that can be

detected.
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LT BEAR . TR TRFI A TR
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Fig. 1 Principle diagram of sensor detection.
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G RERT I A, A8 I FHURPUIAR R 45 A
JE B P G2 S AT ARSI 2 A, S S DL IR 2., BEAer
DB AR SR T B I JCTT B SRR i 4, 16 &
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Table 4 Comparison of advantages and disadvantages of emerging contaminants sensor detection methods for water samples.
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Fig.2 Principle diagram of immunoassay detection.
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A Review of Rapid Detections for Emerging Contaminants in Groundwater

YU Kaining', WANG Runzhong'*, LIU Dandan®
(1. Hebei Center for Ecological and Environmental Geology Research, Hebei GEO University, Shijiazhuang
050031, China;
2. Center for Hydrogeology and Environmental Geology Survey, China Geology Survey, Baoding 071051, China)

HIGHLIGHTS

(1) Due to the long cycle and high cost of instrument detection technologies for emerging contaminants, rapid
detection technology is needed.

(2) Sensor detection technology and immunoassay detection technology are commonly used for rapid detection of
emerging contaminants.

(3) The development direction of rapid detection of new pollutants in the future is to combine multiple detection

technologies with high efficiency and sensitivity.

ABSTRACT: In recent years, emerging contaminants, such as antibiotics, endocrine disruptors, perfluorinated
and polyfluoroalkyl substances, are of great worldwide concern. These contaminants enter the water environment
through runoff, diffusion, infiltration and other ways. Due to their bioaccumulation, biological toxicity, and
environmental sustainability, emerging contaminants pose a potential threat to aquatic organisms, human health, and
ecological safety!'!. Therefore, it is urgent to detect and investigate the pollution status of emerging contaminants in
the water environment. Many investigations and evaluations have been carried out, making rapid detection methods
a research hotspot. The detection methods of emerging contaminants in the water environment based on recent
literature is reviewed, comparing the advantages and disadvantages of the emerging contaminants detection
methods, summarizing the research progress of rapid detection technology for emerging contaminants in water, and
prospecting its development trend.

Emerging contaminants were widely detected in the water environment. For instance, antibiotics have been
detected in groundwater in cities such as Harbin™® and Shijiazhuang!, in surface rivers such as the Fuyang River

]

and Qin River, and in the source water such as Yichang City" and the Tuojiang River Basin!®, as well as in

groundwater from major urban-rural settings of Pakistan'®. Similarly, endocrine disruptors have been detected in

different types of water in China, such as the Minjiang River Basin!'"

, as well as in groundwater of the
Wauxi—Changzhou region'” and Xuzhou region''”. Some endocrine disruptor pollutants have been detected in
seawater along the Romanian Black Sea coast!'”!. In addition, perfluorinated and polyfluoroalkyl substances have
been detected in the surface water of Beijing’s reclaimed groundwater irrigation area'”! and in Hongze Lake!".
There is perfluoroalkyl acid pollution in the groundwater environment of farmland in some regions of Hainan

Province!"Y. Perfluorinated compounds have also been detected in major Southern Indian rivers!'®

. There are
emerging contaminants in the water environment both domestically and internationally. The concentrations and
detection rates are high in some areas, posing a serious threat to groundwater and surface water resources.
Nowadays, the emerging contaminants are mainly detected in the laboratory using advanced
instruments. The emerging contaminants are widely present in the environment, but their concentrations are quite
low, of which the content is in the nanogram to microgram level. In order to reduce the detection limits, the
emerging contaminants samples will be concentrated and then tested using high-resolution instruments. Instrument
detection technology has the advantages of high throughput, high accuracy, low detection limit, and low false
positive rate. While the pre-treatment of samples is very complex, and the analytical instruments used are costly, this
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is not something that all laboratories can afford. Therefore, the analysis of emerging contaminants takes a long time
from sampling to getting analysis results.

Sensor detection technology is a commonly used on-site detection method in the field of environmental
monitoring. It mainly includes electrochemical, optical, and biological sensing. The field rapid detection of
emerging contaminants in water environment is a promising research direction. Electrochemical sensing has been
extensively studied. Sensor detection technology can give results in minutes for emerging contaminants. However,
most of the work was focused on detecting a single contaminant; significant progress has been made in the
laboratory, but it has not yet been promoted for field testing; there were fewer examples of field rapid detection of
emerging contaminants. Further research is needed on the technology for simultaneously determining multiple
emerging contaminants in the meantime.

Immunoassay detection technology is suitable for on-site rapid screening of emerging contaminants in
the water environment. Enzyme linked immunosorbent assay can preliminarily screen for the emerging
contaminants in the water environment, while immunochromatography can perform qualitative or semi-quantitative
detection of emerging contaminants. Immunoassay technology has high specificity, strong sensitivity, simplicity,
convenience, and no need for expensive instruments. It has great advantages in rapid detection of large amounts of
samples and on-site detection. However, it is prone to false negatives and positives!*”..

There are various types of rapid detection methods for emerging contaminants. Further, the focus of research
should be on utilizing new materials to improve traditional detection methods to meet the needs of rapid and on-site
detection of contaminants. Besides, researchers could combine multiple detection techniques to make detection
methods simpler, faster, and more cost-effective, and with high sensitivity and accuracy to achieve rapid detection of

multiple pollutants simultaneously.

KEY WORDS: emerging contaminants; rapid detection; instrument detection; sensor; immunoassay
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