
Accepted Manuscript

Simulation of fresh and chemically-aged biomass burning organic aerosol

Laura N. Posner, Georgia Theodoritsi, Allen Robinson, Greg Yarwood, Bonyoung
Koo, Ralph Morris, Matthew Mavko, Tom Moore, Spyros N. Pandis

PII: S1352-2310(18)30655-1

DOI: 10.1016/j.atmosenv.2018.09.055

Reference: AEA 16288

To appear in: Atmospheric Environment

Received Date: 5 May 2018

Revised Date: 24 September 2018

Accepted Date: 26 September 2018

Please cite this article as: Posner, L.N., Theodoritsi, G., Robinson, A., Yarwood, G., Koo, B., Morris, R.,
Mavko, M., Moore, T., Pandis, S.N., Simulation of fresh and chemically-aged biomass burning organic
aerosol, Atmospheric Environment (2018), doi: https://doi.org/10.1016/j.atmosenv.2018.09.055.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.atmosenv.2018.09.055


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

 
 

1

Simulation of fresh and chemically-aged biomass burning organic aerosol 1 

 2 

Laura N. Posner1, Georgia Theodoritsi2,3, Allen Robinson4, Greg Yarwood5, Bonyoung Koo5, 3 

Ralph Morris5, Matthew Mavko6, Tom Moore7, Spyros N. Pandis1,2 4 
 5 

1Department of Chemical Engineering, Carnegie Mellon University, Pittsburgh, PA, USA 6 
2Department of Chemical Engineering, University of Patras, Patras, Greece 7 

3Institute of Chemical Engineering Sciences, FORTH, Patras, Greece 8 
4Department of Mechanical Engineering, Carnegie Mellon University, Pittsburgh, PA, USA 9 

5ENVIRON International Corporation, Novato, CA, USA 10 
6Air Sciences Inc., Golden, CO, USA 11 

7Western States Air Resources Council, Fort Collins, CO, USA  12 
 13 

Abstract  14 

A three-dimensional chemical transport model, PMCAMx, was used to quantify the 15 

contribution of biomass burning organic aerosol (bbOA) to total organic aerosol (OA) 16 

concentrations in the continental U.S. Simulations were performed during three seasonally-17 

representative months (April, July, and September 2008). Biomass burning is predicted to 18 

contribute 9% of the domain-averaged OA in April, 28% in July and 13% in September.  19 

Secondary OA from semivolatile and intermediate volatility organic compounds is the largest 20 

contributor to bbOA concentrations for all months simulated, followed by fresh primary OA. 21 

PMCAMx bbOA predictions using the Volatility Basis Set were compared to the results of 22 

CAMx version 6.10 that assumes that bbOA is nonvolatile and inert. PMCAMx predicts 66%, 23 

113%, and 108% higher average concentration values of bbOA for April, July, and September, 24 

respectively. Predicted OA concentrations at biomass-impacted sites were compared to observed 25 

values from the STN and IMPROVE networks. The treatment of biomass burning emissions as 26 

semivolatile and reactive improved model performance during the spring and summer. During 27 

the fall both models overpredicted the OA levels, suggesting that the fire emissions may have 28 

been overestimated. In this case the additional SOA produced in PMCAMx resulted in worse 29 

performance.  30 
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