


2

SI-1: ENM Preparation Method

The influence of preparation method on the particle size distribution of TiO2 was assessed. The 

preparation methods included stirring overnight, ultrasonication for 1 hour and an adapted OECD 

method, which involved forming a TiO2 paste before addition of ultrapure water, then sonication 

using an ultrasonic probe. Ultrasonication formed the largest amount of small particles, compared to 

the other two methods.

Figure SI-1: Influence of preparation method on the volume weighted particle size distribution 

measured of TiO2 in ultrapure water (measured by laser diffraction).
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SI-2: Visual Stability Assessment

The influence of media type and preparation method on TiO2 stability (10 mg/mL concentration) 

was assessed visually in a time lapse experiment (T=0, 10 and 60 min shown below in Figures SI-2 

to SI-4). The media types included ultrapure water, Talaquil growth media and wastewater, while 

the preparation methods were the adapted OECD method (described in Section SI-1), sonication for 

1 hour and stirring overnight. TiO2 in ultrapure water appeared to be the most stable, but TiO2 

rapidly sedimented out of solution in Talaquil growth media and wastewater. This was most 

pronounced after sonication and the adapted OECD method. The sonicated sample in ultrapure 

water appeared to remain in solution for up to 24 hours.

Figure SI-2: TiO2 in media, wastewater and ultrapure water after preparation using adapted OECD 

method at A) T=0, B) T=10 min and C) T=60 min

Figure SI-3: TiO2 in wastewater, media and ultrapure water after sonication for 1 hour at A) T=0, 

B) T=10 min and C) T=60 min

A B C

A B C
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Figure SI-4: TiO2 in wastewater, media and ultrapure water after shaking overnight for at A) T=0, 

B) T=10 min and C) T=60 min

A B C
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SI-3: Organic Matter Characterisation

The secondary treated effluent was characterised using liquid chromatography-organic carbon 

detection (LC-OCD). LC-OCD applies a size exclusion chromatography column to fractionate the 

sample into different fractions including biopolymers, humic substances, building blocks (degraded 

humic substances) and low molecular weight neutrals.1 A HW-50S column (Tosoh, Stuttgart, 

Germany) with a particle size of 30 µm was used to fractionate the sample. 1000 µL was injected 

per sample and run for 150 minutes, with a 28 mM phosphate buffer as the mobile phase.

The total organic carbon concentration after 0.22 μm filtration was 9.25 mgC L-1 in April 2013 and 

8.3 mgC L-1 in September 2013 after storage for five months, indicating minimal sample 

degradation over the storage period. LC-OCD was used to investigate structural changes in organic 

carbon before and after storage, and the black line in Figure SI-1 shows that the organic carbon 

structure remains similar over time with some degradation of humic substances and a reduction in 

molecular weight in the September sample.  

Figure SI-5: LC-OCD chromatograms from A) April 2013 and B) September 2013 after storage at 

pH 2 and 4 °C.  The black line shows measurements from the organic carbon detector showing a 

similar trend in organic carbon structure over time. Ultraviolet detection (blue line) and organic 

nitrogen detection (green line) also show similar trends over time. 


