






Natural Weathering Alters Nanaplastics
Mobility During Riverbank Filtration?
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500 W mercury lamp
UV intensity: 35 mW/cm2

one day of UV aging in this experiment = 
20 days of sunlight exposure in the Netherlands

Accelerated Photoaging Using Mercury Lamp

UV365

The spectrum of the mercury lamp
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Nanoplastics Were Modified by Photoaging

PS0 PS2 PS4 PS8

n Commercial polystyrene (PS) NPs were
aged for 2, 4, and 8 days

n = sunlight aging for 40, 80 and 160 days.

smaller size more negative
charges

error bar means the standard deviation
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Nanoplastics Were Modified by NOM Adsorption
1. Incubate pristine and photoaged NPs with NOM 
n NPs (10 mg/L) + NOM (2 mg/L) 
n 10 mM NaCl, 24 h

2. Adsorption measurement: 
n filtered with 0.1 um membranes
n UV photometer

Adsorption

PS0, 2, 4, 8 + NOM
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Short Column to 
Simulate Nanoplastics
Transport During 
Riverbank Filtration

Breakthrough curve of NPs
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Both Photoaging and NOM Reduced the Retention
of Nanoplastics in Riverbank Filtration

Retardation factor (R)

Attachment efficiency (α)

STANMOD modelling

R without NOM with NOM
PS0 11.10 4.04
PS2 8.28 4.34
PS4 7.50 4.45
PS8 6.15 4.50

α without NOM with NOM
PS0 0.104 0.032
PS2 0.073 0.036
PS4 0.064 0.042
PS8 0.053 0.048

PS0PS8

enhanced
mobility

PS0PS8
PS0+N

PS8+N

enhanced
mobility

photoaging

NOM

PS2

PS4
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1. Nanoplastics show high mobility in riverbank filtration2. Photoaging enhances the mobility of nanoplastics3. NOM enhances the mobility of both pristine and photoaged nanoplasticsNanoplastics, Especially Environmental Weathered Ones, Can Pose 
Potential Risks in Drinking Water Produced by Riverbank Filtration

Pristine NPs Photoaged NPs Pristine NPs with NOM Photoaged NPs with NOM
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