
 1 

Organic Composition of Carbonaceous Aerosols in an Aged 1 

Prescribed Fire Plume 2 

 3 

B. Yan
1
, M. Zheng

1
, Y.T. Hu

2
, S. Lee

1
, H. K. Kim

2
 and A. G. Russell

2
 4 

1
School of Earth and Atmospheric Sciences, Georgia Institute of Technology, Atlanta, Georgia, 5 

USA 6 

2
School of Civil and Environmental Engineering, Georgia Institute of Technology, Atlanta, 7 

Georgia, USA 8 



 2 

Supplementary Material 1 

Table S1. Ambient concentrations of organic compounds in PM2.5 quantified with GC/MS 2 

(unit: ng.m
-3
). 3 

Compound  Before_Fire Event After_Fire 

Heptadecane 0.660 0.487 0.695 

Octadecane 0.631 0.000 0.952 

Nonadecane 0.711 0.669 0.778 

Eicosane 0.998 0.854 0.654 

Heneicosane 1.153 1.525 0.579 

Docosane 1.205 1.744 0.537 

Tricosane 1.398 2.877 0.615 

Tetracosane 1.169 2.065 0.549 

Pentacosane 1.273 2.959 0.650 

Hexacosane 1.014 1.553 0.355 

Heptacosane 0.689 4.812 0.668 

Octacosane 0.601 1.725 0.230 

Nonacosane 1.054 8.485 0.819 

Triacontane 0.000 1.077 0.000 

Hentriacontane 0.949 7.060 0.655 

Dotriacontane 0.000 0.697 0.000 

Tritriacontane 0.268 1.526 0.258 

Tetratriacontane 0.000 0.000 0.000 

Pentatriacontane 0.000 0.000 0.000 

Hexatriacontane 0.000 0.000 0.000 

    
Sum of alkanes  13.775 40.113 8.991 

    
iso-Nonacosane 0.000 0.000 0.000 

anteiso-Triacontane 0.000 0.000 0.000 

iso-Hentriacontane 0.000 0.000 0.000 

    
Sum of Branch-alkanes 0.000 0.000 0.000 

    
17α(H)-21β(H)-29-Norhopane 0.403 0.455 0.237 

17α(H)-21β(H)-Hopane 0.383 0.422 0.227 

22,29,30-Trisnorneohopane 0.145 0.197 0.035 

22,29,30-Trisnorhopane 0.098 0.000 0.035 

22S,17α(H),21β(H)-Homohopane 0.198 0.265 0.116 

22R,17α(H),21β(H)-Homohopane 0.160 0.204 0.072 

22S,17α(H),21β(H)-Bishomohopane 0.099 0.121 0.059 

22R,17α(H),21β(H)-Bishomohopane 0.068 0.045 0.035 

22S,17α(H),21β(H)-Trishomohopane 0.000 0.000 0.025 

22R,17α(H),21β(H)-Trishomohopane 0.028 0.000 0.000 

    
Sum of hopanes  1.581 1.710 0.840 

    
20S,R-5α(H),14β(H),17β(H)-Cholestanes 0.000 0.000 0.000 

20R-5α(H),14α(H),17α(H)-Cholestane 0.000 0.000 0.121 

20S,R-5α(H),14β(H),17β(H)-Ergostanes 0.000 0.000 0.000 

20S,R-5α(H),14β(H),17β(H)-Sitostanes 0.140 0.000 0.058 

    
Sum of steranes  0.140 0.000 0.179 

 4 
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Table S1. (Continued) 1 

 2 

Compound  Before_Fire Event After_Fire 

Fluoranthene 0.212 0.195 0.146 

Acephenanthrylene 0.019 0.041 0.005 

Pyrene 0.172 0.159 0.078 

Retene 0.059 0.738 0.112 

Methyl substituted MW 202 PAH 0.209 0.239 0.090 

Benzo(ghi)fluoranthene 0.130 0.176 0.000 

Cyclopenta(cd)pyrene 0.046 0.045 0.012 

Benz(a)anthracene 0.140 0.154 0.033 

Chrysene/Triphenylene 0.237 0.409 0.099 

Methyl substituted MW 228 PAH 0.131 0.291 0.088 

Methyl substituted MW 226 PAH nd nd nd 

Benzo(b)fluoranthene 0.178 0.282 0.082 

Benzo(k)fluoranthene 0.124 0.192 0.058 

Benzo(j)fluoranthene 0.016 0.027 0.000 

Benzo(e)pyrene 0.147 0.242 0.068 

Benzo(a)pyrene 0.134 0.148 0.044 

Perylene 0.029 0.026 0.000 

Indeno(1,2,3-cd)fluoranthene 0.055 0.113 0.029 

Indeno(1,2,3-cd)pyrene 0.176 0.244 0.069 

Picene nd nd nd 

Benzo(ghi)perylene 0.318 0.382 0.098 

Coronene 0.261 0.356 0.085 

    
Sum of PAHs 2.792 4.459 1.197 

    8,15-Pimaredienoic acid nd nd nd 

Pimaric acid 0.105 0.549 0.313 

Sandaracopimaric acid 0.328 1.661 1.566 

Isopimaric acid nd nd nd 

Dehydroabietic acid 4.647 41.519 35.977 

Abietic acid 0.168 0.437 0.301 

Abieta-6,8,11,13,15-pentae-18-oic acid 0.040 0.251 0.070 

Abieta-8,11,13,15-tetraen-18-oic acid 0.059 0.687 0.216 

7-Oxodehydroabietic acid 0.790 18.516 6.105 

    
Sum of Resin acids 6.136 63.619 44.547 

    1,2-Benzenedicarboxylic acid 0.702 3.530 0.543 

1,4-Benzenedicarboxylic acid 1.036 2.078 1.076 

1,3-Benzenedicarboxylic acid 0.447 1.130 0.198 

    
Sum of Aromatic acids 2.186 6.738 1.818 

    Tetradecanoic acid  0.707 2.477 0.788 

Pentadecanoic acid  0.510 1.368 0.459 

Hexadecanoic acid 6.580 13.224 4.324 

Heptadecanoic acid 0.285 0.780 0.191 

Octadecanoic acid 3.226 6.432 1.655 

Nonadecanoic acid 0.106 0.732 0.100 

Eicosanoic acid 0.447 4.648 0.551 

Heneicosanoic acid 0.157 1.923 0.225 
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Table S1. (Continued) 1 

 2 

Compound  Before_Fire Event After_Fire 

Docosanoic acid 0.711 9.762 1.050 

Tricosanoic acid 0.237 3.697 0.389 

Tetracosanoic acid 1.087 14.297 1.797 

Pentacosanoic acid 0.102 1.266 0.171 

Hexacosanoic acid 0.454 7.639 0.903 

Heptacosanoic acid 0.021 0.433 0.067 

Octacosanoic acid 0.143 2.603 0.241 

Nonacosanoic acid 0.000 0.516 0.036 

Triacontanoic acid 0.136 2.808 0.233 

9-Hexadecenoic acid nd nd nd 

9,12-Octadecanedienoic acid 0.360 0.341 0.103 

9-Octadecenoic acid 1.034 0.346 0.384 

Pinonic acid 2.909 4.991 4.362 

Pinic acid 1.163 3.108 2.733 

    
sum of Fatty acids 20.374 83.390 20.759 

    Propanedioic acid nd nd nd 

Methylpropanedioic acid nd nd nd 

Butanedioic acid 2.705 21.812 3.445 

Methylbutanedioic acid 0.377 4.472 0.613 

Pentanedioic acid 0.512 3.371 0.749 

Hexanedioic acid 0.481 2.587 0.408 

Heptanedioic acid nd nd nd 

Octanedioic acid 0.350 3.898 0.409 

Nonanedioic acid 0.877 8.002 0.957 

    
Sum of dicarboxylic diacids 5.301 44.143 6.583 

    Nonanal 0.559 0.859 0.282 

Sinapyl aldehyde nd nd nd 

Acetonylsyringol 0.413 1.799 0.202 

Coniferyl aldehyde nd nd nd 

Propionylsyringol nd nd nd 

Benz(de)anthracen-7-one 0.146 0.233 0.081 

3,5-Dimethoxy-4-hydroxyacetophenone 0.000 0.657 0.000 

Levoglucosan 114.4 1209.7 144.9 

Cholesterol 0.582 0.429 0.421 

2-Methylthreitol 0.000 0.243 0.000 

2-Methylerythritol 0.000 0.510 0.000 

    
Sum of Other compounds 116.148 1214.414 145.865 

    Organic Carbon (ug/m3) 3.52 17.69 3.11 

Element Carbon (ug/m3) 1.70 2.25 0.74 

EC/OC 0.483 0.127 0.238 

 3 
a
 ‘nd’, not detected. 4 
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Table S2. Source contributions to organic carbons in PM2.5 (unit: µg.m
-3
). 1 

 2 

Samples 

Diesel 

Vehicle 

Exhaust 

Gasoline 

Vehicle 

Exhaust 

Vegetative 

Detritus 

Meat 

Cooking 
Road Dust 

Nature Gas 

Combustion 

Prescribed 

Wood 

Burning 

Others 

Before_Fire 0.691 ± 0.105 0.202 ± 0.055 0.013 ± 0.006 0.467 ± 0.225 0.004 ± 0.004 0.008 ± 0.003 1.137 ± 0.331 0.996 

Event 0.808 ± 0.186 0.209 ± 0.117 0.090 ± 0.044 0.373 ± 0.194 N/A a N/A 8.676 ± 1.851 7.530 

After_Fire 0.247 ± 0.068 0.107 ± 0.029 0.011 ± 0.005 0.297 ± 0.146 0.003 ± 0.002 0.001 ± 0.002 0.952 ± 0.228 1.490 

 3 
a
 ‘N/A’ indicates that this source was not identified in the ambient sample. 4 
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 18 
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 21 
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 23 
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 32 
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 34 

 35 

 36 

 37 



 6 

Table S3. Detection limits (MDL) of organic compounds quantified with GC/MS (unit: ng m
-3
). 1 

 2 

Resin Acids MDL Hopane and Sterane MDL 

Isopimaric acid 0.038 17α(H)-21β(H)-Hopane 0.010 

Dehydroabietic acid 0.028 22,29,30-Trisnorhopane 0.010 

Abietic acid 0.032 20S,R-5α(H),14β(H),17β(H)-Cholestanes 0.008 

1,2-benzenedicarboxylic acid 0.008 20R-5α(H),14α(H),17α(H)-Cholestane 0.006 

1,4-benzenedicarboxylic acid 0.005 20S,R-5α(H),14β(H),17β(H)-Ergostanes 0.008 

1,3-benzenedicarboxylic acid 0.008 20S,R-5α(H),14β(H),17β(H)-Sitostanes 0.019 

    
Fatty Acids  PAHs  

Tetradecanoic acid  0.010 Fluoranthene 0.012 

Hexadecanoic acid 0.014 Pyrene 0.005 

Octadecanoic acid 0.007 Benz(a)anthracene 0.005 

Eicosanoic acid 0.022 Chrysene/Triphenylene 0.006 

Docosanoic acid 0.022 Benzo(b)fluoranthene 0.029 

Tetracosanoic acid 0.030 Benzo(k)fluoranthene 0.018 

Octacosanoic acid 0.086 Benzo(a)pyrene 0.010 

Triacontanoic acid 0.049 Indeno(cd)pyrene 0.007 

9-Hexadecenoic acid 0.032 Benzo(ghi)perylene 0.011 

9,12-Octadecanedienoic acid 0.031 Coronene 0.007 

9-Octadecenoic acid 0.024   

    
Alkanedioic Acids  n-alkanes  

Propanedioic acid 0.025 Heptadecane 0.008 

Butanedioic acid 0.006 Octadecane 0.012 

Pentanedioic acid 0.039 Eicosane 0.016 

Hexanedioic acid 0.014 Tetracosane 0.031 

Heptanedioic acid 0.014 Octacosane 0.024 

Octanedioic acid 0.014 Triacontane 0.046 

Nonanedioic acid 0.013 Dotriacontane 0.035 

    
Others    

2-Methyltetrols 0.090   

Pinonic acid 0.040   

Pinic acid 0.070   

 3 

 4 

 5 

 6 

 7 

 8 

 9 

 10 

 11 

 12 
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