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Abstract 
 

Combustion-generated soot – often referred to as black carbon (BC) within the climate science 

community – is an anthropogenic pollutant with important climatic impacts.  Due to its strong light 

absorption characteristics, BC is recognized as the second-most important climate forcer after 

carbon dioxide in terms of radiative forcing potential.  A key measure of a pollutant's radiative 

forcing potential is its mass-normalized absorption cross-section (or mass absorption cross-

section, MAC), particularly as measured in the climate-relevant spectrum of solar radiation.  

Myriad BC MAC data exists within the literature and, based on a highly-cited review of the BC 

MAC literature in 2006, it is almost exclusively assumed that MAC of freshly-emitted BC has a 

specific value independent of the combustion source.  Concerningly, this review was necessarily 

biased by available BC MAC data at the time and tended to be focussed on BC from a limited 

subset of sources, largely diesel engines.   

One globally-important source of atmospheric BC is gas flaring within the oil and gas industry.  It 

is estimated by the World Bank that more than 140 billion m3 of extraneous gases are flared 

globally each year.  Despite the sheer scale of global gas flaring, flare-generated BC particulate is 

relatively poorly characterized as compared to other important sources – indeed, no measurements 

of flare-generated BC MAC are considered in the above-noted review.  In this poster, the first-

known measurements of flare-generated BC MAC are presented following studies of laboratory-

scale flares at the Carleton University Flare Facility (CUFF).  At the CUFF, globally-representative 

flare gas mixtures are combusted via vertically-oriented flare stacks of up to 3" in diameter, 

creating flares of up to 8' in length.  Emitted particulate is captured and forwarded to an instrument 

suite capable of directly quantifying BC MAC with precisely calculated uncertainties.  Observed 

variability of BC MAC with fuel composition and flaring conditions is presented alongside an 

empirical model for BC MAC. 

 


