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Table 1 Rhizosphere effects of PECs
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Table 2 Influencing factors of rhizosphere occurrence and transformation of PECs
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Table 3 Distribution of PECs in soils on a global scale
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Figure 2 Transfer and transformation of PECs in rhizosphere soils.
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UL Ak, SRR INFICARE — R EREE . XUBYS)
Bt — SR bR EY. BN, 0.5%(wiw) &
0 R TR B AT 2 . FR IR 16 0K 30 ol 2E P R U R 1 TG
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FEWR M (HE S PECSHE — E ALK E
(<50 ppm) &4 T, JE I TR 28 1 AH 5 B DR 308 AR
BRIMCEDIEYE, B TR RN E R B
1M, PECsXIR &R 111845 5 PECS AP 2 FNIR B 255 U1 AH ¢,
Ak, PECsREMAE AEAK EERE T A5
LA JE s AR RS, 5 e e AR B 1 B 4
Jl'Y R 2 B EE VR e, R T R AR A, TR
T UM R TR BRI« AR BR sl W R B 7 4R
AEZN, Bt — N PECS/E ML by 1338 b T 7% 5 1k

PECs DA B 1 BURTRLI K TR A iR R i, XeHHE )
FEAEBTEN S E. & EPECSHA IS TREasim it 41
JHo B R A0 P 3 NAR &R, T PECs I8 et i3 AMAR S 4R
g, Fauit NN B 4R N A &7 kA
AR 2t — RFIR R R LG BRI PECS R
A S 2 B A BAR AR A o g, S0 A= el R A
/INRIAZIPECS BE ) Tl i 41 o B R e, 44 R
Y0 5K S s SR T A A ERIRPECs AN A,
I PECSTAR & 3, T AN I TR AR PR ASORE (21 44
WA 5 AR 9 A FE R R AR PR, TR 5
W IPECs— ELZE NAEIR N, 188 BAT SR AEY)
L Rk, ARSI TR NS AN TR PECSHR
BRAT R AN A R XU (1)

4 HikS5EE
PECs ) R BRI 77 12 252 f AR 3% B L 500

S5 3k

RERED . HIESIVIRIR. ANEMZE. KRR
ARIFIPECSHE BRI AT AR AH A, BT PECsIHI#F
SN, ARPR - AN RARPECSs, MR T IHARPR KL
N SR R MR ARFRTAE IR S5 A T e K+
S IIAT TG B A B ] BRFCPECS AR BRI
17 T B 2 EAR R - IR - T 3R S W A i
FXTPECSHI R T W BRI A M- MR
RERE R, o AR A RSN R AR+
W o TE ) I 2 A A A T 5 PECS 7E R b 1358
IR AL R &

H AT, X T PECSHR BRI AE B 783k b T 0 B B,
X ] R U R T AR B B 455 D] 25 1 52 4 14 A L 3 PECs
Yoy RS A R M. BB PECSHTTS YWt 72 11
RN, Ok 22 25 PECS PR 8 {d JE XU g A %0, T
HARBRAT NI RET- 2 73 3. TR, BESLE R R 70 N
IR LA JLJ TH :

(1) BB A [F) 25 B PECs (AR Bir 2008 A4 25006 &R,
T 58 PECs X 4% FH = R PR 45 1) fet B XU

(2) HMAFRIRER R WY AR RS
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Rhizosphere occurrence of particulate emerging contaminants

LI XiaoNa, REN ChunTing, SUN JiaWei, CAO Rui, CAO XueSong & WANG ZhenYu

College of Environment and Ecology, Jiangnan University, Wuxi 214122, China

With the continuous development of industry and agriculture, the prevalence of particle emerging contaminants (PECs) in farmland
soil is on the rise. These PECs, owing to their unique particle size and interface effects, exhibit complex behaviors such as
agglomeration-deagglomeration, adsorption-desorption, and dissolution-remodeling. These processes significantly affect their
environmental fate and associated health risks. Owing to their unique particle size, PECs cause not only chemical damage to
organisms through the release of hazardous substances like heavy metals and plastic additives during dissolution and biodegradation
but also physical damage by disrupting the cell membrane structures and inducing oxidative stress in organisms. In addition, PECs
could release some hazardous substances, such as heavy metals and plastic additives, during dissolution and biodegradation, causing
long-term risks to the environment. The rhizosphere, the crucial zone surrounding plant roots, serves as an important gateway for
these contaminants, facilitating their entry into plants and playing a key role in their biogeochemical cycling within farmland soil.
This review points out that PECs can be directly absorbed and adsorbed by plant roots. Furthermore, they stimulate the release of root
exudates, such as low-molecular-weight organic acids, which drive changes in the microbial and animal communities within
rhizosphere soils. These interactions lead to unique rhizosphere effects, differing from behaviors observed in non-rhizosphere soils.
PEC exposure in rhizosphere soils promotes the release of low-molecular-weight organic acids with reduced properties, enhancing the
reduction, remodeling and particle dispersion of PECs. Root exudates create hotspots for soil microorganisms and animals, increasing
the migration and transformation of PECs. This activity likely improves the bioavailability and exposure risks of PECs to the
environment. To better assess the environmental health risks and develop effective in situ phytoremediation strategies for PECs, it is
crucial to further investigate their behavior and transformation in the rhizosphere. This will provide a theoretical foundation for
assessing their environmental health risks.

particle emerging contaminants, rhizosphere, aggregation-deaggregation, bioavailability, environmental health
risks
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