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Abstract: Microplastics exhibited unique properties and possessed a wide distribution across various environments. The confluence
served as a key point for the contamination of microplastics. At present, there was a lack of effective methods to reveal the motion
characteristics and accumulation areas of microplastics at the confluence. The motion and fate of microplastics should be accurately
captured at the confluence. The three-dimensional hydrodynamic-microplastic transport model for microplastics was established at
the confluence. The transport mechanism and fate of microplastics were investigated under varying junction angles and flow ratios
through the coupled CFD-DEM method. The results showed that (1) The low velocity zones, including the flow separation, flow
stagnation, and downstream of the flow separation, would evolve into regions of microplastic accumulation. (2) Microplastics were
primarily influenced by the vortex located in the flow separation, entering the vortex zone from the right bank of the mainstream and
gradually forming an elliptical enrichment region. (3) The concentrations of microplastics in the center of the flow separation were
positively correlated with the junction angles. (4) There was a linear negative correlation between the concentrations of microplastics
and the flow ratios in the center of the flow separation, R*=0.9007. The number of microplastics in the flow separation exhibited a
significant negative correlation with the flow ratio at the confluence. The findings of the study would advance the fundamental
understanding of microplastic motion in confluences and establish a theoretical framework for precise prevention and control
strategies against microplastic pollution.
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Table I Material properties of microplastics
I BV R RS B
Kk HRALE  EER ERE
(kg/m’) # g3
PE 962 0.44 640000000 1.24 0.131 0.097
PS 1050 0.32 91000000 0.87 0.5 0.4
PA 1200 0.39 2400000000  1.46 0.6 0.53

*2 AAIR
Table 2 Specific cases

TOL AT o0) BURIRI R BURLRAR(mm) TSRO g
1 45 PE/PS/PA  0.5/1.5/2.5/3.5/5.0 1.5
la 67.5 PE/PS/PA  0.5/1.5/2.5/3.5/5.0 1.5
2 90 PE/PS/PA  0.5/1.5/2.5/3.5/5.0 1.5
2a 112.5 PE/PS/PA  0.5/1.5/2.5/3.5/5.0 1.5
3 135 PE/PS/PA  0.5/1.5/2.5/3.5/5.0 1.5
4 90 PE/PS/PA  0.5/1.5/2.5/3.5/5.0 1.5
4a 90 PE/PS/PA  0.5/1.5/2.5/3.5/5.0 1.25
5 90 PE/PS/PA  0.5/1.5/2.5/3.5/5.0 1
Sa 90 PE/PS/PA  0.5/1.5/2.5/3.5/5.0 0.75
6 90 PE/PS/PA  0.5/1.5/2.5/3.5/5.0 0.5
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Table 3 Comparison of simulation terminal velocity and

measured terminal velocity and relative error £

D(mm) Type Vs (cm/s) Vm (cm/s) E(%)
0.0008 Max 9.725 8.860 9.762
Min 8.567 7.796 9.890
Mean 9.333 8.443 10.541
0.0011 Max 13.183 12.052 9.381
Min 11.158 11.196 0.344
Mean 12.263 11.751 4.353
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Fig.4 Distribution of microplastics and flow parameters for Case 4
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