SUPPORTING INFORMATION

Surface Immobilisation of Engineered Nanomaterials for in-situ Study of their
Environmental Transformations and Fate

Ryo Sekine,! Maryam Khaksar,” Gianluca Brunetti,"* Erica Donner™*, Kirk G. Scheckel,” Enzo Lombi*
and Krasimir Vasilev?

1. Centre for Environmental Risk Assessment and Remediation, University of South Australia,
Building X, Mawson Lakes Campus, South Australia, 5095, Australia

2.  Mawson Institute, University of South Australia, Building V, Mawson Lakes Campus, South
Australia, 5095, Australia

3. University of Bari Aldo Moro, 165/A Via G. Amendola, 70126 Bari, Italy
4. CRCCARE, PO Box 486, Salisbury, South Australia 5106, Australia

5. National Risk Management Research Laboratory, US Environmental Protection Agency, 5995
Centre Hill Avenue, Cincinnati, Ohio 45224, USA

Table of Contents

Particle Size Distribution (PSD) analysis bY IMageJ ......coeveeiieiiieeece ettt et r e s ereae 2
Figure S1. SEM images of the control substrates, PSD analysis and EDX spectra ......c..ccceeeeeevennnnen. 2-4
Figure S2. SEM images of all immobilised AGNP SamMPIES .......c.coveeirreecereeerece st 5-6
Figure S3. XANES spectra of Ag standards used in the linear combination fitting (LCF) analysis ......... 7
Figure S4. Raw XANES profiles (pre-normalisation) of all immobilised AgNP samples ................... 8-9



Particle Size Distribution analysis by Image)

Particle sizes were analysed using the ImagelJ software (ver. 1.46r) and its built-in Particle Analysis
function on the SEM images acquired at x300,000 magnification. Images were imported into Image)
in TIFF format, despeckled to reduce the noise, and converted to a binary format by applying a
manual threshold prior to Particle Analysis. Scales were set using the bar on each image. The results
were opened in a spreadsheet, sorted in order of particle area, and data was truncated at low (due
to pixilation and resolution limit) and high (aggregated particles) particle areas. Nominal particle
sizes were determined by assuming a spherical geometry and calculating their diameters from their
areas (dpom = 2x(A/m)”). The arithmetic mean of d,.., in nanometres (nm), is reported as the
number-weighted average size.

Figure S1. Scanning Electron Micrscopy (SEM) images (SE/BSE overlay) of the control substrates,
particle size distributions (PSD) and Energy Dispersive X-ray (EDX) spectra:

i) CIT-AgNPs at a) x80,000, and b) x300,000 magnification, with c) the PSD as determined from
b), and d) EDX spectrum (10 keV, 100 sec acquisition).
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ii) PEG-AgNPs at a) x80,000, and b) x300,000 magnification, with c) the PSD as determined
from b), and d) EDX spectrum (10 kV, 100 sec acquisition)
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iii) SE mode SEM images of PEI-AgNPs at a) x80,000, and b) x300,000 magnification, with c) the
PSD as determined from b), and d) EDX spectrum (10 kV, 100 sec acquisition)
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Figure S2. SEM images of all immobilised AgNP samples: a) control, b) primary SS, c) freshwater
media (OECD), d) freshwater lake, e) saltwater media, and f) sea (marina), for:

i) CIT-AgNPs

SEM image of CIT-AgNP of Lake
not available as sample was lost
during transport




i) PEI-AgNPs




Figure S3. XANES spectra of Ag standards used in the linear combination fitting (LCF) analysis of CIT-
AgNPs exposed to various conditions. The same set of standards were used for PEG- and PEI-AgNPs,
but with the corresponding control AgNPs.

Ag bound to cystine (Ag-Cys) or glutathione (Ag-GSH) were the organically bound standards.
Inorganic standards included silver sulfide (Ag,S), silver chloride (AgCl), silver sulfate (Ag,S0,) silver
carbonate (Ag,C0s) and silver oxide (Ag,0), as well the control AgNPs.
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Figure S4. Raw XANES profiles (pre-normalisation) of all samples showing the different absorbance
magnitude after exposure, suggesting some loss of silver (as Ag’, AgNP, or otherwise) from the
surface. Note that the pre-exposure variability in the AgNPs attachment density is ca. 10 %.
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ii) PEG-AgNPs
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