
Size-dependent microplastics 

transport in a sediment rich 

environment 

Nithin Achutha Shettigar1, Qilong Bi2 and Erik A. Toorman1

1Hydraulics and Geotechnics, KU Leuven, Belgium.
2Ecosystems and Sediment Dynamics, Deltares, The Netherlands

MICRO 2024, 23 - 27 September 2024, Lanzarote



Microplastic MacroplasticNanoplastic

5 mm1 mm1 μm

largesmall

PET
0.96 - 1.45

PS
1.04 - 1.10

PVC
1.16 - 1.58

PE
0.89 – 0.98

PP
0.83 – 0.92

1.0

Pellets

Fragments

Fibres

Films

Foams

Plastic 
diversities

Population 
Balance 

Equations 

Physical 
processes

Results Conclusions

density

Shape

size

nithinachutha.shettigar@kuleuven.beMICRO 2024, Lanzarote, 23-27 September 2024



Population Balance Equations 

Modelling of the dynamic evolution of size distribution 

rather than the restricted size classes
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Population Balance Equations 
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Modelling of the moments of size distribution 

rather than the mass or volume 

concentration
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oWater motion: currents and water levels

oMixed sand-mud sediment transport

oµ-Plastics transport modelling with PBE approach 
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o Mud concentration affects the deposition 
criteria of the microplastics  - Suspension 
Capacity Theory -Toorman (2000 & 
2002)

o Turbulence inertia effect considered

o Mixed sediment erosion criteria is applied
for the microplastics
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o PBE approach captures dynamic evolution of the size distribution

oConsideration of large diversities of microplastics is possible with PBE 

approach

o Applicable to other particle transport processes – flocculation, algae 

growth, other pollutant transports, etc. 
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