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Uncertainty Analysis of Gas/Particle Partitioning of Atmospheric Polycyclic

Aromatic Hydrocarbons
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Abstract: During the period from August 10 2010 through August 14 2010 particle and gas phase PAHs were collected and analyzed

using double filters plus PUFs ( Poly Urethane Foam) sampling system and the uncertainties of gas/particle partitioning coefficients of
PAHs were investigated using the propagation of errors formulas. The results showed that low-molecular weight PAHs such as
naphthalene acenaphthylene acenaphthene and fluorene possessed the strong breakthrough capacity with the breakthrough rates close
to 50% in double PUF cartridges. The corrected K values based on the sorption of PAHs to the primary filter were more than an order
of magnitude higher than those without sorption correction for naphthalene acenaphthylene and acenaphthene. The uncertainties for all
the 19 PAHs ranged from 28. 14% to 50.37% based on the standard error propagation formulas with higher values for volatile and
involatile PAHs and lower values for semi-—volatile PAHs. The results also showed that the uncertainties of K were mainly contributed
from the measurements of particle ( average variance contribution was 77.9% ) and gas ( average variance contribution was 22.0%)
phase PAHs while the contributions of total suspended particle were ignorable. Thus getting more accurate data for gaseous PAHs
using an appropriate sampling system is the key to increase the accuracy of gas/particle partitioning coefficients of PAHs.
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3
30 min) . PUF
20 pL( 1 wg/mL) PAHs
10 h. N N
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Table 1 Uncertainties of K ( ok, /K7P) 1%

T 1sp (3 0y Ik,
PAHs — — _—

TSP F A K,
Nap 1.41 22.96 42.35 48. 20
Acpy 1.41 19.58 36.53 41. 47
Acp 1.41 20. 39 37.93 43.08
Flu 1.41 17. 46 32.88 37.26
Phe 1.41 20. 32 37.81 42.95
Ant 1.41 15.51 29.52 33.38
Flua 1.41 16. 96 32.02 36.26
Py 1.41 15. 65 29.76 33.65
BcPh 1.41 14.98 28. 60 32.31
BaA 1.41 17.92 33.67 38. 17
Chr 1.41 13.57 26. 18 29.53
BbjkF 1.41 13.30 25.72 28.99
BeP 1.41 12. 87 24.99 28. 14
BaP 1.41 19. 24 35.94 40.79
IncdP 1.41 16. 85 31.82 36.03
BghiP 1.41 18.27 34.27 38.87
DBA 1.41 24. 05 44.24 50. 37
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