
 

 

Contents 

1 Introduction .......................................................................................................................... 1 
1.1 Plastics – a revolutionary class of materials ................................................................. 1 
1.2 Global production, use and fate of plastics .................................................................. 3 
1.3 Microplastics in aquatic environments ......................................................................... 7 
1.4 Tire and road wear particles........................................................................................ 18 
1.5 Fundamentals of gravitational settling ....................................................................... 19 
1.6 Research aims and structure of the thesis ................................................................. 22 

2 Optimized and Validated Settling Velocity Measurement for Small Microplastic Particles 
(10–400 µm)............................................................................................................................ 23 

2.1 Introduction ............................................................................................................... 24 
2.2 Methods .......................................................................................................................25 
2.3 Results and discussion ................................................................................................ 31 

3 Settling Velocities of Small Microplastic Fragments and Fibers ....................................... 41 
3.1 Introduction ............................................................................................................... 42 
3.2 Methods ...................................................................................................................... 43 
3.3 Results and discussion ............................................................................................... 48 

4 Settling velocities of tire and road wear particles ............................................................... 57 
4.1 Introduction ............................................................................................................... 58 
4.2 Materials and methods ............................................................................................... 59 
4.3 Results and discussion ............................................................................................... 64 

5 Conclusion ........................................................................................................................... 77 
5.1 Summary and discussion ............................................................................................ 77 
5.2 Prospect and concluding remarks .............................................................................. 82 

Appendix .................................................................................................................................. 83 
A Supporting Information ..................................................................................................... 85 

A-1 Optimized and Validated Settling Velocity Measurement for Small Microplastic 
Particles ...................................................................................................................... 85 

A-2 Settling Velocities of Small Microplastic Fragments and Fibers .............................. 114 
A-3 Settling velocities of tire and road wear particles ..................................................... 143 

B Bibliography ..................................................................................................................... 209 
C Acronyms and notation ..................................................................................................... 231 
D Lists of Figures and Tables............................................................................................... 235 
 

 

 

 


