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1. Introduction  

Polycyclic Aromatic Hydrocarbons(PAHs) can be released to the atmosphere by natural and anthropogenic 
sources. In particular, anthropogenic sources may be responsible for more than 90% of the atmospheric pollution 
emission. Main anthropogenic sources emitting PAHs are related with combustion processes, transportation, 
power generation and other industrial activities (Smith, I.M., 1984)1. Especially the case of USA shows 21~25% 
of total PAHs is related with automotive exhaust gas. Therefore vehicle emission is considered one of main 
source specially in urban areas. PAHs are known to include the human carcinogenic compounds and many 
Persistent Organic Pollutants(POPs) that exist in air in the form of fine particles with the aerodynamic diameter 
less than or equal to 3µm. Especially IARC report in 2006 announced that the carcinogenic risk grade of fine 
diesel particles containing PAHs was changed from 2A to 1. 

 

2. Materials and methods  

In this study, sampling and analysis of PAHs were performed following US EPA TO-13A method. Sampling 
sites for ambient PAHs measurement were Sanggye-dong(1), Jeonnong-dong(2), Jeongwang-dong(3), Susong-
dong(4), and Doksan-dong(5) in Seoul and suburban area, Korea during 2011. Sampling periods for each season 
were April 1-6 for spring, August 24-30 for summer, October 4-12 for fall, December  11~16 for winter. The  
sampling flow rate was 566L/min for 24 hours and total flow was approximately 815m3. After the extraction and 
enrichment by nitrogen the samples were concentrated to about 1mL and analyzed by GC/MS. GC of Agilent’s 
6890N and MS of Agilent’s 5973N were used with the column of PH-5MS(30m, 0.25mm, 0.25 µm) 

 

3. Results and discussion 

3.1. Weather conditions 
Precipitation was considered a major factor of concentration change of PAHs in Seoul area. Measurement was 

therefore performed 3 days after rain-fall in case of rain. AWS(Automatic Weather System) at Meteorological 
Agency was untilized for the meteorological variables such as temperature, humidity, wind velocity and wind 
direction. Meterological conditions at each site are shown in Fig. 2 
 

 
Fig.1 Measurement site locations in Seoul area 

(1) Sanggye-dong, (2) Jeonnong-dong, (3) Jeongwang-dong, (4) Susong-dong, (5) Doksan-dong 
(2)  
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(1) Sanggye-dong                       (2) Jeonnong-dong                      (3) Jeongwang-dong 

    
(4) Susong-dong                          (5) Doksan-dong 

Fig.2 Meteorological conditions at each sampling site during study period 
 
3.2 Airborne PM2.5-bound PAHs Level by season 
In spring season of 2011, only 3 representative sampling sites were chosen for feasibility study for different 

sampling sites for different land-use. Jeonnong-dong and Sanggye-dong sites were chosen for residential area 
and Sihwa Industrial Complex site was for industrial area. Samplers were also tested for their sampling 
performance. Sihwa Industrial Complex site showed the highest level, with average ∑PAHs of 7.46ng/m3. 
Jeonnong-dong and Sanggye-dong showed similar level of 5.84 and 5.42ng/m3 respectively. 
 

 
(1) Spring 

 
(2) Summer 

 
(3) Fall 
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(4) Winter 

Fig.3 PM2.5-bound PAHs distribution for different seasons, in Seoul area during 2011 campaign period 
 
3.3 BaP & BaP-eq evaluation 
 The carcinogenic characteristics of the airborne PM2.5 bound PAHs were studied for five sites during 
2004~2012 by determining BaP equivalent (BaP-eq) levels.  The average concentration of BaP-eq  for total 
period was 1.39 ± 0.89 ng/m3. Total of 14 out of 18 cases were observed to exceed the guideline value of 1.0 
ng/m3 during the sampling period. 
 

 
(a) Average BaP level                                                      (b) Average BaP-eq level 

Fig.4 Average airborne BaP and BaP-eq level at different sampling sites during 2004-2012 
 
3.4 PAHs, PM2.5 and meteorological variables. 
 The Pearson correlation coefficients were analyzed by SPSS of Windows version 11.5. The Pearson correlation 
coefficients were compared among the total PAHs, PM2.5, the individual PAHs and the meteorological 
parameters including temperature, humidity, wind velocity and wind direction(Fig.5). It could be considered that 
there exist significant correlation between PM2.5 level and most important PAHs. Also there exist weak negative 
correlation between PAHs level and wind speed. 
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Table 1. Pearson correlation coefficients among PAHs, the PM2.5 and the meteorological variables 

 
 

4. Conclusion 

The average concentration PM2.5 bound PAHs was higher in order of winter, spring, fall and summer During 
2011 campaign period in Seoul area. The high level of particulate PAHs is considered partly due to stationary 
and area emission sources because of very low temperature in December 2011. The higher concentrations of 
particulate fluoranthene and pyrene were observed. The major emission sources for overall high PAHs is 
considered mobile sources including high percentage of diesel vehicles. As a result of correlation among PAHs 
and meteorological variables, wind speed was the most predominant factor determing PAHs level as well as 
PM2.5 level. 
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