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Samples and Measurements:

In the context of the OXALEAST ATMO-ACCESS project, the Cyprus Institute provided 90 aerosol
samples collected on 47mm quartz filters during an intensive winter campaign in December 2022. The
filters were sampled for 8 hours using low volume samplers (SEQ47/50-RV, Leckel, Italy). The samples
were analysed at the chemistry laboratory of the National Observatory of Athens for oxidative
potential (OP) using the acellular method of the DTT assay.

Figure 1 shows the semi-automated system and the protocol used to analyse the filters: for the
determination of the water-soluble OP, all collected aerosol samples were extracted from the quartz
filters. Three (3) 1.5 cm? punches were placed in tubes and extracted with nanopure water in
ultrasonic bath, following filtration of the extract with syringe filters prior to the analysis.
Measurement of OP then included oxidation of DTT by the components of PM, production of TNB
through the reaction of residual DTT with DTNB and, measurement of the light-absorbing TNB to
guantify the consumption rate of DTT. The reported rates were then blank-corrected. The LOD is 0.28
nmol min-1, and determined as 3 times the standard deviation of nanopure water blanks.
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Figure 1 Oxidative potential measurement through the automated system protocol.

A total of 5 data points is obtained for each sample. The levels of OP are calculated from the slope
between the 5 data points, as a higher rate of absorbance reveals a higher DTT consumption, therefore
increased ROS concentration. The consumption rate is expressed as nmol/min/m3. Finally, for the
precision control of the semi-automated system, a phenanthrequinone (PQN) solution was used as an
external standard, for each analyzed sequence (a total of 12 aerosol samples in every sequence).
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Figure 2 Absorbance of samples, as recorded during the ROS analysis.

Preliminary results:

Figure 2 shows the time series of the DTT activity — the measure of oxidative potential —for the 90
aerosol samples. They range from below detection limit (plotted on the zero horizontal axis), up to
1.38 nmol/min/m3. The average DTT activity is 0.31 nmol/min/m3.
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Figure 3 Time series of volume normalized DTT activity.

The range presented here is very similar to that presented by Paraskevopoulou et al. (2019) for
samples collected in Athens, Greece across a 2016-17 yearlong period for fine aerosols.
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