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Gas/particle Partitioning of PAHs Segregated with Particle Size in Equilibrium States

Jin-Soo Park - DongSoo Lee* - Jong-Guk Kim™**

Jeonju Regional Environmental Office, Monitoring and Analysis Division
*Graduate School of Environmental Studies, Seoul National University
**Center for Chemical Safety Management, Chonbuk National University

ABSTRACT : When gas/particle partitioning of PAHs in the atmosphere approached an equilibrium state, the slope of linear regression
between gas/particle partitioning coefficient(logKy) and subcooled liquid vapour pressure(logP°) was -1. But it was alleged that the slope of
equilibrium state might not be -1 in real atmospheric environment due to heterogeneous characteristics of particulate matter. In this study, it
would be found if gas/particle partitioning of PAHs segregated with particle size in equilibrium state was based on the hypothesis men-
tioned above. We have calculated the slopes of logK, vs. logP°L after collecting 10 set samples which consisted of particulate and vaporous
phases. The slope was close to -1 in equilibrium states. But despite of equilibrium state, all slopes segregated with particle size were not
close to -1 and those were gentler with larger particle size. The difference of slopes in equilibrium states was almost against the assumption
of gas/particle partitioning theory. When the gas/particle partitioning was due to adsorption, the desorption enthalpy was different in each
particle size. When it was absorption, the activity coefficient was different. The difference of desorption enthalpy and activity coefficient in
each particle size indicate the heterogeneous characteristics of the bulk particle. This may be the reason for slope variation with particle
size even though in an equilibrium state.
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Fig. 1. Location of sampling sites in Seoul.
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Table 1. The slope(m,), intercept(h,) and determination coeffi-
cient(r") of log K, vs log P, at GA and SDM sites

' GA SDM
Sampling date 3
mp by ¥ mp by r

2

02/11/16-11/24 | -1.06 2343 092
02/11/30-12/03 | -1.15 2331 094 -1.01 397 096
02/12/27-03/01/01)  -1.00 -2.66 097
03/01/06-01/09 -1.22 361 094
03/02/12-0215 | -1.03 282 095 -0.77 -345 096
03/03/10-03/13 | -1.10 335 094 -0.82 2379 0.97
03/04/02-04/05 -0.75 -3.59 094
MeantSD  |-1.07£0.06-3.11£0.35 -0.91+0.20-3.68+0.20
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Table 2. The slope(m,) and regression coefﬂcients(rz) for log K, vs. 1/T with particle size(n=7)

. Phenanthrene Fluoranthene Pyrene

Size(pm) GMD(pm) 5 " 3 2
m; ¥ p my ¥ p my ¥ P

0.18-0.32 0.24 7079 0.57 <0.05 7047 0.60 <0.05 7641 0.58 <0.05
0.32-0.56 0.42 7835 0.64 <0.05 7806 0.73 <0.05 8191 0.71 <0.05
0.56-1.0 0.75 9276 0.77 <0.01 8963 0.80 <0.01 9420 0.76 <0.01

1.0-1.8 1.34 8868 0.71 <0.05 8752 0.73 <0.05 9308 0.70 <0.05

1.8-3.2 2.40 7049 0.67 <0.05 6941 0.65 <0.05 7356 - 0.63 <0.05

3.2-5.6 423 7183 0.64 <0.05 7161 0.59 <0.05 7426 0.54 N.S.

5.6-10 7.48 6960 0.49 NSP 6455 0.49 N.S. 7022 0.50 N.S.

10-18 13.42 8038 0.74 <0.05 7178 0.66 <0.05 6557 0.55 N.S.
14.4-26.1 19.39 3963 0.09 N.S. 4880 0.16 N.S. 6249 0.20 N.S.
26.1-100 51.09 1917 0.17 N.S. 3388 0.71 <0.05 4591 0.71 <0.05

® significant level, *: statistically not significant
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Table 3. The comparison of desorption enthalpy(AH,) fof
selected PAHs with particle size

unit: kJ/mol;
Size(um) | GMD%(um) | Phenanthrene | Fluoranthene | Pyrene "
0.18-0.32 0.24 136 135 146
0.32-0.56 0.42 150 149 157
0.56-1.0 0.75 178 172 180
1.0-1.8 1.34 170 168 178
1.8-3.2 2.40 135 133 141
3256 423 138 137 142"
5.6-10 7.48 133" 124" 134"
10-18 13.42 154 137 126
14.4-26.1 19.39 76" 93’ 120"
26.1-100 51.09 37 65 88

*: geometric mean diameter of particle, " statistically not significant
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