Contents

DANKSABUNE ... iiieeeiiiiieniiiiieniiiieeniieiienesietiessssstiesssssstessssstrsssssssssnssssssesssssssensssssssnsssssssnssssssannss |
Y 3 - ot n
ZUSAMMENTASSUNE ..c..uiieeeeciiiriecerireeeerreneeeseranseserrnssesseenssessennssessennssessennsssssennsssssennsssssennsnsnes Y
(T oY e 10 o FTot: 1 o] 4 TN Vil
L0111 (= 3 ) £ U IX
S 114 o o 1¥ ot ' o 1
1.1 The emergence Of PIastiCS. ... e e e abee e s e eata e e e e eareeas 1
1.2 From macroplastics to micro-/NanoplastiCS......c.eccciieiieeeieeeeiiee ettt et 2
1.3 Emission pathways of microplastics to aquatic SyStEMS........eevviieeiiiiiiiiiiee e 3
R N Ve Ry o T u - [ To I - (SRR 5
1.5 The need for harmonisation/standardisation ............cccceeeeeieeeeiicee e e 8
1.6 Research objectives and hypotheses ..........ooouiiiiiiie e e e 11
1.7 OUtline Of the ThESIS ..coueieiieieeee et s 13
2  Challenge in preparing particle suspensions for aquatic microplastic research...................... 15
ADSTIACE ..ttt et et e e r e e reesreesane e 16
P20 R [ 14 o T I3 T 1T o AR TSPV PPPRTOPRRPRROt 17
2.2 Materials and MEthOds .......cooiiiiiiiie et s 19
2.3 ReSUItS aNd DISCUSSIONS ....c..eeiuiiriiiriieieereesit ettt ettt ettt esre e sneesaee s saneeneenes 21
2.4 CONCIUSIONS. c..tiiiiiiiteett ettt sttt ettt sttt b e b e sb e e st e st e et e e bt e sneesanesanesaneeneennes 28
F Yol o]V 1=To Pl <Y o Y=Y o PR 28

3  Comparison of different mechanical dispersion techniques for polystyrene microplastic

Lo [T 07T £ Lo T 13 31
P o33 o = Yot ST 32
% R [0 (o To [ ot { oY s VAR 33

I A Y = A I T e MY (=] 0 2T Yo KRR 35



R T (=T U1 £ 37

S B Yol 11 (o] SR 42

Impact of natural organic matter and inorganic ions on the stabilization of polystyrene micro-

[T T o[ =T N 45
ADSTIACE ..t sttt et b e bt e b e s he e sae e et e et e e beenheesanenas 46
0 T 10N i o To [ ot o To ] P PO PORTO TR 47
4.2 Materials & MENOMS .......cooiuiiiiiiieiee ettt e sree e b e e 50
4.3 ReSUILS aNd DISCUSSION ..c.ueiiuiiiiieiieiteenite ettt ettt sttt ettt sb e b e st e st e e ee et e e sbeesaeesane e 53
Discussion and CONCIUSION......cciiiiiiiiiiiiiiiiinrir s s s s s e s s 65
5.1 Production and suspension of reference material for aquatic microplastic research.......... 65
5.2 Pre-treatment methods for microplastic suspensions preparation........cccccccceveviciieeeriinennnn. 67
5.3 Stabilization of microplastic suspensions through natural organic matter .........c.ccccecuvveee.. 68
5.4 GeNneral CONCIUSION ...couiiiiiiieee ettt sttt b e bt e sbe e sat e e teesbeesbeesane e 69
71X o] o111 T [} PO 73
6.1 Supporting Information — Chapter 2 .......coocciiiiiice e e ree e 73
6.2 Supporting Information — Chapter 3 ... 74
6.3 Supporting INformation — ChapLer 4 ........ocuiiiieceee et et e et e e e aaee e 79
Acronyms and NOtation .......ciceiiiiiiiiiiiiiiin et erree s rnsesssesesessssensessnssssnnssssasssnnns 85
N (0 1Y/ o N 85
NOTATIONS...ceiiiiiiiiciie et a e et 87
LISt Of FIBUI@S....iiieeiiiieeiiiitiic it trrneeetrenee et esaesessesnesessennsssssennsssssesnsssssesnssssaennssssssnnsnnns 89

=] =] =] 3 (ol =L 93



