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Summary

We assessed the role of semi-volatile compounds in the oxidative potential of ambient
quasi-ultrafine particles at an urban site. The investigation follows the study of Biswas et al.
(2009), which demonstrated a dominant contribution (up to almost 100 % in few vehicles
emissions) of semi-volatile components in the oxidative activity of particulate matter (PM)
emitted from heavy-duty diesel vehicles in a dynamometer facility. Concentrated ambient and
thermodenuded quasi-ultrafine particles (<180 nm) were collected using the versatile aerosol
concentration enrichment system (VACES) at an urban site near downtown Los Angeles. A
thermodenuder (TD) was used to selectively remove the semi-volatile components of these
aerosols over the temperature range of 50-200 °C. The oxidative potential of PM was measured
by means of the DTT (dithiothreitol) assay. Detailed chemical analyses of PM samples,
including organic and elemental carbon, water soluble elements, inorganic ions and polycyclic
aromatic hydrocarbons (PAHs), were conducted to quantify the volatility profiles of different
PM species, and also to investigate their effect on the measured oxidative potential.

Particle size distributions of ambient and denuded particles measured by the Scanning

Mobility Particle Sizer (SMPS) indicated a substantial loss (47%) of the nucleation mode



particles (<50 nm) even at 50 °C, while shrinkage of the Aitken mode particles (>50 nm) became
important at higher temperature ranges (70 % volume loss at 200 °C). Thus, nucleation mode
particles are internally mixed, consisting mostly of volatile materials, while particles in the
Aitken mode are externally mixed.

Refractory constituents, such as metals and elemental carbon, were marginally affected
by heating, while labile species such as organic carbon and PAHs showed progressive loss in
concentration with increase in TD temperature. The DTT-measured oxidative potential of PM
was significantly decreased as the aerosols were heated and their semi-volatile components were
progressively removed (42 %, 47 % and 66 % decrease at 50, 100 and 200 °C, respectively). The
considerable attenuation of DTT activity with aerosol heating demonstrates the significant
contribution of semi-volatile compounds to the PM oxidative potential; although it is lower
compared to that in DEPs, evaluated in the chassis dynamometer study (Biswas et al. 2009). The
difference in oxidative activity profiles between the two studies is attributed to the lower content
of semi-volatile species in ambient PM, as a result of the much higher atmospheric dilution,
compared to the freshly emitted DEPs in dynamometer studies.

Regression analysis performed between chemical constituents and DTT activity showed
that the oxidative potential was strongly correlated with organic carbon and PAHs (R>0.80),
which further emphasizes the significant role of semi-volatile organic compounds in the PM
oxidative potential.
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