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RESULTS
Type 1 Expt. (SOA Coating): rBC + SOA grown to 270 nm d _ avg

ABSTRACT

Absorbing aerosols (AA) represent a large uncertainty in climate models today. Before we
can nail down their uncertainties in climate-relevant processes in the atmosphere, we need
to improve our understanding of the uncertainties in their direct measurements and climate
effects. While black carbon (BC) is historically the most studied AA, there are still a lot of

unknowns related to absorption enhancements (E,,.) and the associated morphologies for SP2 Size DlStrlbUtlonS SPLAT-II Mass SPECtra
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scale field campaigns indicate that BC E_,, are not universal (Cappa et al., 2012, Liu et al., a7 : g‘gﬂ%gg?etgegrgpp:rﬁg'::
2015). However, BC absorption is difficult to constrain in ambient data due to the presence o 0.8 - 43
of other absorbing species, e.g. brown carbon, absorbing dust species. For these reasons, g BC COB“éSize distribution (vs Dygy)
the Soot Aerosol Aging Study (SAAS) was designed. SAAS was conducted at the Pacific % —9— =T cores 20131117 06 -
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between internally-mixed BC with different morphologies and measured BC E_,.. By using 3 E . T . % 08— IERTEE Y NN 04l 12
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BC and a—pinene secondary organic aerosol (SOA) formed in the chamber: (1) SOA coating ] ] e 0 23 4 56788 23 4 s eT8e 1
BC, (2) BC coagulated with SOA, (3) BC coagulated then coated with SOA. Direct on-line 3) COagUIathn then Coat ng. 2 Outicald . . ° 20 0 >0 % 10 120
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visible region to probe changes in BC light absorption when mixed with SOA. BC
measurements from SPLAT-II confirm the presence of collapsed BC cores with SOA coatings.
Here we focus on the BC E,, at 78.1.nm er the SOA c.oating experiments that are tracked Absorphon Enhancement ( bs) Optical size distribution from LEO-fit D Method b @ 781 nm
throughout SOA growth and quantified with SP2 coating thickness. Thermal denuder (TD) A B purely scattering particles Cl S
experiments are conducted and £, are calculated using two different methods that agree 2 Methods (TD and MAC) _ BC core size distribution (vs Dygyy D ()
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atmospheric aging of BC and SOA B# . 4 uf~ Core-Shell Mie Calculations (A = 781 nm)

* “fresh” 120 nm d_ Diesel BC
+ o-pinene SOA
 TD to remove SOA at 300°C

Core RI =1.82 —0.74i; Shell RI =1.45 - 0i

Lol Dis_tu BC MAC -,-
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* 30% (£ 3%) loss in the Thermal Denuder (TD)
at 300°C calculated from SP2 # and mass

SOA SOA Coating Coagulation 84 270 8 . 1 075 2 1

Coating + Coagulation

Instrumentation

PhotoAcoustic Soot Spectrometry (PASS):
* Direct online measurement of aerosol absorption and

Conclusions
 SOA coating experiments produced thickly-coated rBC

* Agreement between SP2 and SPLAT-II rBC and Coating Information

scattering (nephelometry) on the same air mass - Lack 06 LeW|s 08 » 84 nmd.rBC cores (measured by SP2; 86 nm by SPLAT-II)
* 4 wavelengths spanning the visible range: 375, 405, 532, 781 nm » 270 nm d., rBC + SOA particles (measured by SP2/SPLAT-II/SMPS)
.. Absor!otion coefficient (B, ) and Scattering coefficient (B, ) + 90-95 nm SOA coatings (measured by SP2 and SPLAT-I)

Slngle.Partlcle §°°t Photometer (SP2) - Schwarz 2006 * rBC Absorption Enhancement (E_,_ ) at 781 nm

* Single Parhcle refractory BC (TBC) mass and number s Iggggf' - * [E_.(1.5%0.3) for 270 nm d_ total diameter particles (rBC+SOA)

* Scattering detection and coating thickness of rBC = ﬂE * Comparison of measured MAC, SSA, and E_, . with first-order Core-Shell
Absorption Enhancement (E,, ) measured by TD at 300°C ‘UL e ﬁ& ” Mie Theory Calculations at 781 nm
Mass Absorption Coefficient (MAC) measured by PASS \) . * Future work: MAC and E_,_plotted as a function of rBC coating thickness

and SP2 (ratio of B,,; to rBC mass) S and Improved Core-Shell calculations using measured size distributions



