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Table S1. PAH analyte list. Class 1, 2A and 2B (carcinogenic, possible and probable human 
carcinogens) are listed as carcinogenic according to the International Agency for Research on 
Cancer. 1 
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Table S2. PAHs recovered from National Institute of Standards and Technology (NIST) 
Standard Reference Materials (SRMs).2 
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Table S3. Recoveries of dibenzopyrene isomers from Standard Reference Material 1649b. 
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Table S4. Summer (n = 7) and winter (n = 8) measured PAH concentrations (pg m-3) on three 
size fractions of airborne particulate matter: PM7.2, PM1.5-7.2 and PM1.5. PAHs are organized by 
classification and normalized per cubic meter of air sampled.  
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Table S5. PAH diagnostic ratios from PM1.5 with mean and standard deviation (in parentheses)  
 

 
 

Taken alone, the use of PAH ratios to distinguish sources may be questionable since 
Beijing air is a myriad of emission sources, but they do provide a useful tool for comparison. An 
IPY/(IPY+BghiP) ratio of 0.47 ± 0.01 (summer)  and 0.31 ± 0.1 (winter) was observed from this 
study. Zhou et al measured similar ratios, suggesting the lower wintertime ratio resulted from 
increased coal use in Beijing winters.4 Diagnostic ratios are widely reported for PAHs and Zhang 
et al concluded air to be the most stable sample media for PAH preservation of source ratios 
compared to other media.5 However, caution should be used when assigning sources based on 
diagnostic ratios alone. For example, PYR/BaP ratios of 1.2 in the summer and 3.2 in the winter 
may be interpreted as indicative of different sources. On the other hand, the seasonal difference 
could have resulted from a suite of other factors including increased emissions of PYR in the 
winter, increased temperature-facilitated partitioning to the particulate phase during the cold 
season, or ratio shifts could also be a product of greater photodecomposition of PYR during the 
summer. Furthermore, a few ratios were consistent between seasons: BaA/CHR of 0.7, 
FLA/(FLA+PYR) of 0.4 and 1mPYR/PYR of 0.1. Traditionally, IPY/(IPY+BghiP) ratios of 
0.18, 0.37, and 0.56 have been used to characterize gasoline, diesel, and coal/coke emissions 
respectively;6 a recent study characterizing the emissions from Chinese coals by industrial and 
residential combustion, reported values of 0.50, 0.57 and 0.35 for industrial, residential, and coal 
briquette combustion respectively.7 

PM Mass ratios (PM2.5/PM10) have been shown to reflect different sources. Typically 
higher ratios (>0.5) are indicative of anthropogenic over natural sources.8 In this study 
PM1.5/PM10 were 0.7 and 0.9 during the summer and winter respectively. The enrichment of 
smaller particles in the winter could indicate different or increased anthropogenic combustion 
sources. The mass ratio six years prior was reported much lower at 0.45-0.48 and 0.5-0.7 in 
summer and winter respectively.9 
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Table S6. Seasonal PM Mass and T tests showing no significant difference (p > 0.05) between 
summer (n = 7) and winter (n = 8) PM mass for PM1.5 and PM10, but reflects a significant 
difference for PM1.5-7.2 and PM7.2. 
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Figure S1. Correlations of PAHs to PM according to PM size fraction 

 
 
Linear regressions of the sum of PAHs (pg m-3) to PM mass per size fraction of PM (PM1.5 (top), 
PM1.5-7.2 (middle) and PM7.2 (bottom)) during both seasons. The solid line represents the 
regression line, while the inner and outer dash sets display the confidence and prediction 
intervals respectively. Correlations are considered significant if p < 0.05. 
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Table S7. Mean meteorological parameters (standard deviation) obtained by NOAA ARL with 
GDAS1 archived data (http://www.ready.noaa.gov/ready/amet.html).  
 

 
 
Data was retrieved for Beijing, China (lat 39.9, long 116.4). Data was collected by NOAA every 
3 hours at 500 millibar, unless otherwise specified, and averaged for each 24 hour sample period. 
It is noteworthy that a recent PM study from Beijing applied a humidity correction to PM mass 
measurement. Wang et al 2009 observed a large spread of relative humidity (40-90%),10 but 
humidity effects for this study are expected to be negligible since lower relative humidity was 
recorded and standard protocols for mass measurements were followed. For example, humidity 
was highest during summer, ranging from 42-65%. Corrections from Wang et al 2009 would 
result in 1 +/-3 µg m-3 change in PM mass.10 
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