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Project Thrust Areas 

• Brown Carbon (BrC) and Black Carbon (BC) Measurement
Developments 

• Source Emissions Characterization 

• BrC and BC Atmospheric Abundance and Associated
Impacts 

• Source Apportionment of BrC 
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 BrC and BC Measurement Developments
 

• Re-aerosolization of solvent extractable organics from
particulate matter samples 

• UV-Vis analysis of extracts of particulate matter samples
using organic solvents and water 

• Color Space analysis of OC and EC 



  
 
 BrC – Determined by physical removal of BC
 



QL1antification of elemental and organic carbon in atmospheric 
particttlate matter ttsing color space sensing-htte, saturation, and value 
(HSV) coordinates 

Michael R. Olson a, Eric Graham b.c. Samera Hamad a. Pajean Uchupalanun a. 

Nithya Ramanathan b , James J. Schauer a,* 
Science of che Total Environment 548- 549 (2016) 252-259 
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A non-destructive optical color space sensing system to quanti(y 
elemental and organic carbon in atmospheric particulate matter on 
Teflon and quartz filters 
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Source Characterization 

• Diesel Engine Emissions – With modern controls and
before controls 

• Biomass and Fossil Fuel Burning 

• Trash Burning 



The effects of emission control strategies on light-absorbing carbon 
emissions from a modern heavy-duty diesel engine 

Michael A. Robinson, 1'* Michael R. Olson,2 Z. Gerald Liu, 1 and James J. Schauer 

. Journal of the Air & Waste 1\lfanagement Asso,ciation 65 (2015} 759-766 
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Investigation of black and brown carbon multiple-wavelength
dependent light absorption from biomass and fossil 
fuel combustion source emissions 
Michael R. Olson 1, Mercedes Victoria Garcia 1, Michael A. Robinson2

, Paul Van Rooy 1, 
Mark A. Dietenberger3

, Michael Bergin4
, and James Jay Schauer1 

Journal of Geophysical Research: Atmospheres 
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Investigation of black and brown carbon multiple-wavelength 

dependent light absorption from biomass and fossil 

fuel combustion source emissions 

2Michael R. Olson1, Mercedes Victoria Garcia1
, Michael A. Robinson , 

Mark A. Dietenberger3
, Michael Bergin4

, and James Jay Schauer1 
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Chemical characterization and toxicity of particulate matter 
emissions from roadside trash combustion in urban India 

Heidi Vreeland"· 9 · ~ , James J. Schauer°, Armistead G. Russellc, Julian D. Marshalld, Akihiro Fushimib·•, 
1Grishma Jain', Karthik Sethurarnan', Vishal Verma9• , Sac hi N. Tripathih, Michael H. Bergin" 
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 Atmospheric BC and BrC and Impacts
 

• Southeast US – Urban and Rural BrC 

• Contribution of BrC to radiative forcing in Indo-Gangetic
Plains 

• Deposition of PM and Discoloration of the Taj Mahal 



Contribution of particulate brown carbon to light absorption in the 
rural and urban Southeast US 

j. j ai Devi a. 1, Michael H. Bergin a.*. Michael Mckenzie a. tames I. Schauer b. 

Rod ney J. Weber c Atmospheric Environment 136 (2016) 9S- 104 

)J. Devi et al / Atmospheric Environment 136 (2016) 95- 104 
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The Discoloration of the Taj Mahal due to Particulate Carbon and 
Dust Deposition 
M. H . Bergin,*'t+ S. N . Tripathi/i:,§ J.}ai Devi, t + T. Gupta} M. Mckenzie/ l(. S. Rana,11 M. M. Shafer/
Ana M. Villalobos, 1- and J. J. Schauer 

dx.dotorg/ 10.1021 / es504005q I Environ. Sd. Te.chnal. 2015, 49, 808- 812 

A Mosque in Taj Mahal complex 
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Source Apportionment of BrC 

• Asian Pacific Economic Study (APEC) Blue Skies Controls
 



Relative impact of emissions controls and meteorology on air pollution 
mitigation associated with the Asia-Pacific Economic Cooperation 
(APEC) conference in Beijing, China 

Yuqin Wang a. Yang Zhang a. James Jay Schauer b.c, Benjamin de Foy ct, Bo Guo e, Yuanxun Zhang a.f,g.* 
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