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ABSTRACT

In order to further determine the mass concentration and ion composition of size-segregated particulate matter (PM) dur-
ing the non-Asian dust storm of spring, PM, s (fine particle), PM,q., 5 (coarse particle), and PM,y.;o (PM with an aero-
dynamic diameter larger than 10 um) were collected using a MCI (multi-nozzle cascade impactor) sampler of a three-
stage filter pack in the spring season of 2007 in the Iksan area. During the sampling period from 5 April to 21 April,
a total of 34 samples for size-segregated PM were collected, and then measured for PM mass concentrations by gravi-
metric measurements and for water-soluble inorganic ion species by using ion chromatography. Average mass con-
centrations of PM,s, PM;o55, PMyerio Were 35.4+11.5 pg/m®, 13.3£5.5 ug/m®, and 9.5+4.7 ng/m®, respectively. On
average, PM, s accounted for 74% of PM,,. Compared with the literature from other areas in Korea, the measured con-
centration of PM, 5 were relatively high. Water-soluble inorganic ion fractions in PM, 5, PM,, 5, and PM,..;, were found
to be 47.8%, 28.5%, and 14.7%, respectively. Among the water-soluble inorganic ion species, SO, NO;~, and NH,*
were the main components in PM, 5, while NO;~ dominantly existed in both PMjo, 5 and PM,...;o. Non-seasalt SO,” (nss-
S0O,%) and NO;™ were found to mainly exist as the neutralized chemical components of (NH,),SO, and NH,NO; in fine
particles.

Keywords: PM,s, PM,g,5, PM..10, size-segregated particulate matter, MCI sampler, water-soluble inorganic
ion species
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Fig. 1. Wind rose during the sampling period of 5~22 April,
2007 in Iksan.
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Fig. 2. Temporal variation of mass concentrations between PM,, measured by MCI sampler at the sampling site of Wonkwang Health
Science College and PM o vp optically measured at the air quality monitoring station of Namjung-dong, Tksan. PMig avp
indicates the air quality automatic network monitoring data obtained on the rooftop of main building of Iksan city hall. The
solid horizontal line stand for 24hr Korean National Ambient Air Quality Standard (NAAQS) of 100 ug m™ for PM,, and
the dashed line means annual NAAQS for PM,, of 50 pug m™, respectively. Symbols of D and N on the x-axis indicate

daytime and nighttime, respectively.
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Fig. 3. Scatter plot of cation versus anion measurements in
size-segregated PM samples during the sampling
period of April, 2007 in Iksan.
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Table 1. Summary of PM mass and inorganic ion species concentrations in the PM samples except for three rainfall events (12N,
15N, 16D) during non-Asian dust storm of spring 2007 in Tksan

PM, 5 PMio,5 PMm,ozer PM,, TSP PM, JPM,, PM, /TSP
pg/m’
Mass 3540+11.53 13.30+5.54 945472  48.70+1452 58.15+17.32 0.73 0.61
cr 045+0.37  037+0.42  0.17+0.15 082062  0.99x0.75 0.55 0.46
NO; 432+2.53 175£0.87  043+0.28  6.06+2.84  6.49+2.96 0.71 0.66
SO~ 7.67+4.64  041£029  0.16+0.09  8.09+4.84  8.24+4.90 0.95 0.93
nss-SO,~ 762463  031£027  0.12+0.08  7.93+4.84  8.05+4.91 0.96 0.95
Na* 021£0.12  043+0.40  0.13x0.12  0.63%0.51 0.77£0.62 0.33 0.27
NH,* 361159  027+0.14  011+0.06  3.88x1.67  3.99x1.70 0.93 0.90
K* 031£0.19  004+0.02  0.02+0.02  035x0.19  0.37x0.20 0.88 0.84
Mg>* 0.07+0.02  0.10+£0.05  0.05+0.02  0.17+0.06  0.22x0.08 0.43 0.33
Ca** 030£0.18  042+0.18  032+0.18  0.72x0.31 1.04+0.47 0.41 0.29
nss-Ca®* 020+0.18  041+0.19  031x0.18  0.70=0.31 1.01+0.48 0.41 0.29
Total ion 16.94+8.05  3.79+1.84 138+0.58  20.73+869  22.11+8.99 0.82 0.77

nss-SO,” = SO,.> - 0.251 x Na*, nss-Ca’* = Ca’*—0.038 x Na*.
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Fig. 5. Size-segregated PM versus PM,, except for three
rainfall events (12N, 15N, 16D) during the sampling
period of April, 2007 in Tksan
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Fig. 6. Chemical composition of inorganic ion species in size-segregated PM except for three rainfall events (12N, 15N, 16D) during

the sampling period of April, 2007 in Iksan.
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Fig. 7. Total ion versus size-segregated PM except for three
rainfall events (12N, 15N, 16D) during the sampling
period of April, 2007 in Tksan.
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