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Additional information on Materials and methods

Quantification of adsorption of Cs and Sr onto the retrieved plastics+biofilm was made using
a standard method for determining partitioning coefficients (Kgs): Development of the
partition coefficient (Kq) test method for use in environmental risk assessments (Environment
Agency UK, 2005) with some modification to use radioisotope tracers as described by
Johansen et al. (2018).

Upon retrieval from field sites, the deployed plastics were removed from the mesh bags and
rinsed over 10 um nylon mesh using host water from each field site until unattached material
was removed. Samples were divided, then added to 0.45um-filtered host water (pH of 8.08
for freshwater, 7.80 for estuarine which was maintained during the experiment) in 50ml
tubes. Following a 12-hour settling period, each tube received 101uL of solution containing
10kBq **Cs (produced by the Australian Nuclear Science and Technology Organisation;
ANSTO, Australia) and 9.2kBq ®°Sr (Eckert and Zeigler, United States) radiotracers (7pg L™
and 5pg L™ stable concentration of each isotope, respectively). The samples were then
subjected to circular agitation (50 rpm) for a 48-hour adsorption period, which was intended
to achieve substantial, but not necessarily complete equilibration as most adsorption of metals
on microplastics appears to occur in the initial 30 hours (Holmes et al., 2012; Turner and
Holmes, 2015). Vacuum filtration was used to separate the solution from the plastics.
Subsamples from the filtrate (<0.45 um) were analysed by gamma spectroscopy (Perkin
Elmer 2480 WIZARD?) using 300s count time against in-house matrix- and geometry-
matched standards (11.7% and 15.1% absolute efficiency for ***Cs and ®Sr respectively).
The amount adsorbed onto the plastics+biofilm was measured by subtracting the radiotracer
activity concentration in the filtered solution from the mean of four control replicates, which
compensated for any losses due to sorption to the walls of the 50 ml containers.

Table S1. SEM-EDS spot-location and summary spectrum data

Estuarine

Spectrum Label o Na Mg Al Si P S cl K Ca Ti Fe Total
1-high density object 14.48 0.34 054 0.83 1.01 0.6 301 052 5158 100
2-typical biofilm 53.81 0.11 0.19 21.39 2363 0.19 0.68 100
3-typical less biofilm 62.14 13.17 18.78 2.22 3.69 100
Sum Spectrum 47.35 1.23 1.35 13.83 21.17 0.42 1.67 0.52 1.92 1.13 0.53 8.87 100|
Freshwater

Spectrum Label O Mg Al Si P S Cl K Ca Fe Total
1-high density object 37.62 0.63 8.52 15.07 0.5 0.15 01 0.9 0.24 36.27 100
2-typical biofilm 49.69 24.14 26.17 100
3-typical less biofilm 67.73 12.39 19.88 100]




Spectrum 1

Estuarine Freshwater

Figure S1. SEM-EDS spectrum locations for Table S1.
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Figure S2. XFM elemental mapping of Freshwater, Estuarine, and Marine-deployed
microspheres (19 days). Thresholds (ppm)

Br =0-56

e Ca=0-601
e Cl=0-2638
e Fe=0-1154
e S=0-3604
e Sr=0-33

e Zn=0-17



Table S2. Kd (mg I™) and retained tracer (Bq g™*) values.

mean SD GM Median min max
IAEA 472, field (n=219) 29000 1600 5.20E+05
IAEA 472, laboratory
(n=569) 9500 370 190000
HDPE micorspheres
w/biofilm, freshwater 80.3 1.6 80.3 80.3 79.2 81.4
laboratory
HDPE strips wy/biofilm, 41.9 163 403 41.9 30.4 53.4
freshwater laboratory
PP strips w/biofilm, 8.4 25 8.2 8.4 6.6 10.2

freshwater laboratory

IAEA 422 Marine Coastal Margin

4000.0 300 20000.0
recommended

Marine sediment,
laboratory (n=25) 242.6 9 1100.0
HDPE microspheres
w/biofilm, estuarine, 9.3 9.2 6.6 9.3 2.7 15.8
laboratory
HDPE stripsw/biofilm, 14.0 5.5 13.4 14.0 10.1 17.9
estuarine, laboratory
PP stripsw/biofilm, 3.6 0.5 3.6 3.6 3.2 3.9
estuarine, laboratory
IAEA 472, field (n=13) 1200 230 6300
IAEA 472, laboratory
(n=156) 190 14 2200
HDPE microspheres
w/biofilm, freshwater 6.9 1.3 6.8 6.9 6.0 7.8
laboratory
HDPE strips w/biofilm, 6.1 45 59 6.1 59 9.3
freshwater laboratory
PP strips w/biofilm, 1.3 1.9 0.1 1.3 ND 2.7
freshwater laboratory

IAEA 422 Marine Coastal Margin 30 20 300.0

recommended

Marine sediment,
laboratory (n=62) 13 0.3 3000
HDPE microspheres
w/biofilm, estuarine 5.0 4.9 3.5 5.0 1.5 8.4
laboratory
HDPE strips wy/biofilm, 14.0 5.9 13.4 14.0 9.8 182

estuarine laboratory
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Host water, Elements by ICPAES

Client Identification Samp# Al Be Bi Ca Fe K Li Mg Na P S Sc Sr

Estuarine Site, sample #2 4 0.03 <0.002 <0.1 216 <0.01 226 0.104 676 6220 0.03 524  <0.002 4.19

Host Water, Elements by ICPMS

Samp#  As Ba Be Cd Co Cr Cs Cu La Mg Mn Mo Ni

Estuarine Site, sample #2 4 6 17.9 <0.1 <0.1 <1 1 0.8 3 <0.1 H 2.2 6 8.2



Pb Rb Se Sn Sr Th Ti Tl U Y Zn Zr
po/L  pg/L pg/L pg/l pg/L opg/l pg/l pg/l pg/l opg/l pg/l gl
45.9 2.1 <5 0.1 82.4 <0.5 <1 <0.1 0.3 <5 13 <0.1
54.2 25 <5 0.2 99.3 <0.5 <1 <0.1 0.3 <5 15 <0.1
0.7 68.9 <5 1.3 H <0.5 7 <0.1 2.7 6 5 0.1
0.7 70.6 <5 1.3 H <0.5 10 <0.1 2.8 9 5 <0.1
Host Water (Estuarine site), Anions by IC
Client Identification Samp# F cr NO, SO/ Br NO; PO,
mg/L mg/L mg/L mg/L mg/L mg/L mg/L
In-Channel Top 1 <1 12000 <0.1 1640 453 063 <05
In-Channel Mid 2 1 11900 <0.1 1620 44.7 1.16 <0.5
In-Cahnnel Bottom 5 <1 11900 <0.1 1630 45 0.74 <05
Bonnet Bay A water 4 <1 10900 <0.1 1480 41.6 0.2 <0.5
Bonnet Bay B water 5 <1 10400 <0.1 1420 40 <0.1 <0.5
Bonnet Bay C water 6 <1 10500 <0.1 1490 41.7 <0.1 <0.5




