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•  The	results	indicate	that	individual	TB	
par*cles	retain	up	to	30%	of	their	volume	
when	heated	to	600	C.			

•  Single-par*cle	results	imply	that	organic	
par*cles	consist	of	mul*ple	types	of	organic	
maJer	having	different	thermal	stabili*es.		

•  The	presence	of	less-vola*le	organic	
par*cles	implies	a	risk	in	underes*ma*ng	
the	amount	of	atmospheric	OA	par*cles.	

TBs should be considered as a unique BrC aerosol class (possibly BBOA-3 of Shan et al,. 2017). 
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h)
BBOA-3	=TB?	

The semi-continuous carbonaceous aerosol analyzer
(Sunset Laboratory Inc.) is a cornerstone instrument for
measuring organic carbon (OC) and elemental carbon
(EC), thereby facilitating the cataloging of carbonaceous
aerosol emission inventories. Since this measurement
technique exploits the thermal stability of carbonaceous
aerosol particles, there are potential uncertainties in data
interpretation brought about by the thermal stability of

TBs and other viscous organic materials. As briefly
described earlier, aerosol particles collected onto a quartz
filter are purged with helium, followed by a stepped-tem-
perature ramp to 850!C. Following this step, an oxidizing
gas stream is injected into the chamber to oxidize EC. To
account for potential interference from charring of OC
that would be misinterpreted as EC, the instrument uses a
660-nm diode laser to probe for EC. In this way, optical

Figure 5. Changes in volume of representative particles upon heating. The temperature was increased in 150!C steps up to 600!C. Bold
lines indicate the average values. Three samples from each of three flights were used. (a–c): results for TBs. (d–f): results for other
organic particles. Volume was estimated from the two-dimensional areas of particles, assuming they were spherical. Volume decrease
was determined from the volumes at heated temperature (Vh) divided by those at initial, room temperature (Vi). n D 42, 25, 4, 46, 65,
and 26 for panels from (a) to (f), respectively.

Figure 6. Heating of fresh aerosol samples collected at Tsukuba, Japan, March 4, 2015. The sample was collected on a Mo grid and used
for the heating experiment»3 hour after sampling. This TB particle is attached to ns-soot. The TB remained but shrunk during heating,
similar to those in the BBOP samples.
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