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The quality assurance measures for sampling micro- and nanoplastics (MNP), which are outlined in
the following, mostly adapt best-practice examples from previous studies (e.g. Leistenschneider et
al.r and Roscher et al.?). Based on ongoing practical experience, they might be further refined during
the course of the PlastTrack project — especially with respect to handling the newly targeted 0.2-15
pum size fraction of MNP. For digestion and density separation of the 15-300 um MNP size fraction,
established protocols by AWI will be used.

1 Sampling

General measures of quality assurance during MNP sampling include:

e cotton lab coats worn during sample handling, whenever possible

e wearing no gloves (unless required for protection), hands thoroughly cleaned instead

e collecting airborne particulate contamination in open bottles filled with MilliQ (field blanks)

e avoiding plastic materials in sampling equipment, whenever possible (for indispensable
components, e.g. hoses, gaskets and pump housings, use PTFE/FKM/silicone versions as
these polymers will not be analyzed)

e covering openings and connectors of hydraulic systems during transport and storage in order
to prevent airborne contamination (e.g. pumps, vessels, hoses and filter holders)

The 15-300 um size fraction is sampled via filtration on 15 um stainless-steel filter meshes (after
pre-filtration using a 300 um, stainless-steel suction basket). Additional measures apply:

¢ cleaning filter meshes and petri dishes for filter storage (air-blow, put in ultrasonication bath
and rinse with MilliQ)
e priming filtration setup with station water to be sampled before inserting a filter mesh

For cross-flow filtration (0.2—15 um size fraction), following measures for quality assurance are taken
or will be tested during the project:

¢ rinsing/priming the feed tank and system with MilliQ or filtered ship water (< 0.2 um), potential
reuse of collected permeate

o filtering (< 0.05 um) the feed tank’s air inlet (necessary for pressure equalization)

¢ membrane regeneration between samplings (e.g. via NaOH, backwash or combustion)

e storing liquid samples in clean glass bottles (rinsed with MilliQ) with silicone gaskets

For pressure filtration on stainless-steel sinter filters (0.5-15 um size fraction), as an alternative to
cross-flow filtration, the following precautions will be taken:

e combusting potential organic contaminants on sinter filter discs (450-600 °C) prior to use
e storing sinter filter discs in clean petri dishes (air-blown and rinsed with MilliQ)
o pre-filtering compressed air used for pressure filtration (< 0.05 pm)

Sampling the > 300 pum size fraction is optional (catamaran with manta net, mesh size: 300 um). Net
samples will be rinsed with MilliQ over a 300 pum sieve before picking target particles with a pair of
tweezers and storage in Petri dishes. Excessive sample processing might not be required
afterwards. On-board analysis via hyperspectral imaging (NEWTEC) and handheld miniRaman
spectroscopy (SDU) will be examined accordingly during an upcoming test cruise (June 2024).
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2 Sample processing

General measures of quality assurance during sample processing include:

e wearing cotton lab coats and clothes made from natural fibres (if possible, cotton as well)

e wearing no gloves (unless required for protection), hands thoroughly cleaned instead

e pre-cleaning processing equipment (air-blow and rinse with MilliQ)

o pre-filtering all used reagents (GFF filters, 0.7 or 0.3 um)

e priming pumps and hoses, if used for processing

e handling open samples under a fume hood or laminar flow cabinet, whenever possible

e covering open samples with aluminum foil (pre-rinsed with MilliQ)

e processing blanks in parallel (procedural blanks)

e attempt to analyze the whole sample material, if possible (avoid analyzing subsamples which
only represent a small percentage of total sample)

The 15-300 pm size fraction, sampled on stainless-steel filter meshes, is processed accordingly:

1) Digestion: Effective digestion of organic matter via Fenton’s reagent following an established
AWI protocol, which is available to all project partners:
e place stainless-steel mesh with sample in beaker
e add 15 mL FeSO4 (20 g-L%, pH 3)
e continuously add H20- (30%), in total 70 mL over 10 min
e exothermic reaction for additional 10 min
e dropwise add 4 mL of H>SO4 (95%) to dissolve iron particles
e add 10 mL of Tween 20 (0.1%) and filter on stainless-steel mesh

2) Density separation (optional): following an established AWI protocol available to all partners:

e three consecutive separation steps in saturated NaBr solution (for 12h, 4h and 4h)
¢ light/upper fraction collected, rinsed with MilliQ and prepared for analysis

The amount of sample processing necessary for analyzing the 0.2—15 um size fraction is yet to be
evaluated within the PlastTrack project. The sample is either provided by means of:

1) Enriched liguid sample: digestion might be conducted in-situ, before loading analytical filter
2) Loaded sinter filter (0.5—15 yum): particle recovery might be combined with digestion

Both cases require further testing.
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