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Abstract 

The optical properties of ambient black carbon-containing particles and the composition of their 

associated coatings were investigated at a downtown site in Toronto, Canada for two weeks in 

June 2013. The objective was to assess the relationship between black carbon (BC) coating 

composition/thickness and absorption. The site was influenced by emissions from local vehicular 

traffic, wildfires in Quebec and transboundary fossil fuel combustion emissions in the United 

States. Mass concentrations of BC and associated non-refractory coatings were measured using a 

soot particle aerosol mass spectrometer (SP-AMS), while aerosol absorption and scattering were 

measured using a photoacoustic soot spectrometer (PASS). Absorption enhancement was 

investigated both by comparing ambient and thermally denuded PASS absorption data, and by 

relating absorption data to BC mass concentrations measured using the SP-AMS. Minimal 

absorption enhancement attributable to lensing at 781 nm was observed for BC using both 

approaches. However, brown carbon was detected when the site was influenced by wildfire 

emissions originating in Quebec. BC coating to core mass ratios were highest during this period 

(~7), and while direct absorption by brown carbon resulted in an absorption enhancement at 405 

nm (>2.0), no enhancement attributable to lensing at 781 nm was observed. The efficiency of BC 

coating removal in the denuder decreased substantially when wildfire-related organics were 

present, and may represent an obstacle for future similar studies. These findings indicate that BC 

absorption enhancement due to lensing is minimal for downtown Toronto, and potentially other 

urban locations, even when impacted by long range transport events. 
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