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TEXT S1. LITERATURE REVIEW RESEARCH 

((separat* OR extract* OR purif* OR digest* OR oxyd* OR isolat* OR split* OR divid* OR partition 

OR analys* OR identif* OR quanti* OR detect* OR analytic* OR diagnos* OR sens* OR track)wn TI) 

AND (microplastic* OR nanoplastic* OR micro-plastic OR micro-plastics OR nano-plastic OR nano-

plastics) AND ((environment* OR complex OR *water OR water* OR influent OR biologic* OR 

ecologic* OR substrate)wn TI) 

When multiple studies used the same protocol, the earliest published article was chosen. Preference was 

also given to studies comparing multiple protocols to better understand the relative performance.  

 

 

FIGURE S1 FLOWCHART OF POLYMER CONTROL CHOICE (ADAPTED FROM 1, 2) 

 

TEXT S2. MICROPLASTIC CONTROLS SOURCES 

Synthetic fibers in consumer goods undergo a lubricating finish during the extrusion or spinning process, 

which is essential for making packages, bobbins or bales. The spin finish provides lubricity, thermal 

resistance and prevents oxidative degradation during storage. Coatings can alter microplastic resistance 

to pretreatment by modifying surface properties.3 



TABLE S1 DIGESTION PROTOCOLS OFTEN USED IN LITERATURE SHOWED BY COMPARATIVE 

STUDIES 

Protocol Nature of samples Observations Reference 

35% H202 7 d 

RT 

 

Marine sediments from sand beach 92% of selected biogenic materials had dissolved 

completely or had lost their color 

Polymers >1 mm: visible changes for PA, PC, and PP 

(more transparent, smaller, and/or thinner). 

PET: brownish color. 

LLDPE: fragmented. 

Polymers <1 mm:  

PVC, PET, PA, PUR, PP, LDPE, LLDPE: slightly more 

transparent, thinner, or smaller. 

PC: thinner. 

4 

(6.67 g/L) Fenton 

reagent (30% H202 

+ FeSO4) 

 

Brown podzol soils, loamy sand 

with low moisture and organic 

content (moisture: 15.4%, OM: 

5.79%) 

Dewatered and stabilized sludge 

from WWTP (moisture: 65.7%, 

OM: 51.5%) 

No polymer size and mass changes 

No changes in FTIR spectra 

OM removal of 86.9% for sludge and 100% for soil 

5 

Proteinase K 2 h 

50 °C 

 

Sub-surface natural zooplankton 

and copepod tissues 

No visible impact on tested polymers 

No changes in FTIR spectra 

OM degradation for both sample types >97% 

6 

Protease + lipase + 

cellulase + chitinase 

+ buffer 

11 days 

Sea surface plankton PP: Clear discrimination of spiked particles 

Sample mass reduction of 98.3 % 

7 

10% KOH 24 h 

60°C  

 

Zebrafish and D. magna No changes in fluorescence intensity and surface 

morphology (SEM) and FTIR spectra 

PS: Extraction efficiency of fluorescent beads with 

mechanically mixed crustaceans: 99.5 % 

8 

22.5 M HNO3  

1 hour 60°C  

1 hour 100°C  

Mussel soft tissues Degradation of 74% of OM 

Nylon fibers were not found 

PS spheres melted and clumped together 

9 

7% NaOCl 6 h 

50°C 

 

Filtered river water + Fucus algae, 

leaves, driftwood, fish muscles 

Nylon, LDPE, PET and PS: No significative changes on 

physical characteristics, slights surface changes but no 

10 



structural change. No FTIR spectra change except for 

nylon, slight rise of carbonyl index. 

OM mass reduction: 89% 

10M NaOH 24 h 

60°C 

 

Sub-surface natural zooplankton 

and capecod tissues 

Nylon fibers: optimized alkaline treatment led to partial 

destruction. 

Polyethylene fragments showed signs of melding. 

uPVC granules exhibited yellowing. 

Several polyester fibers were lost during the process 

OM degradation for both sample types: 91.3 % 

6 

Note: RT: room temperature. 

 

TABLE S2 PEAKS OF REFERENCE FOR INDEX CALCULATION 

Polymer Variable peak Reference peak Index type Reference 

PES 1713 1423-1495 Carbonyl 11, 12 

PA 1643 1464 Carbonyl 11 

PMMA 1721 1386-1433 Carbonyl 11 

SBR 1730 1452 Carbonyl 11 

PE 924-1197 2987-2866 Carbon-oxygen 11, 12 

PET 1713 1423-1495 Carbonyl 11 

PP 1715-1753 1460 Carbonyl 11, 12 

PU 1731 1451 Carbonyl 11 

PVC 1736 966 Carbonyl 11, 12 
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