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Characteristics of particles at Kosan, Cheju Island:
Intensive study results during March 11~17 1994
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Abstract

Characteristics of ambient particles at Kosan, Cheju Island have been studied during the intensive field study
period on March 11~17, 1994 in collaboration with other research organizations from Korea and abroad. The
particle size distribution was measured using an Electrical Aerosol Analyzer(EAA) and an Optical Particle
Counter(OPC). Fine particles(PM! and PM3) have been collected by filter pack samplers and their ionic
compositions have been analyzed. Sampling errors inherent to the filter pack sampling method are discussed and
the method to analyze those errors are presented. The fine mass concentrations of this study show very similar
mass concentrations when Seoul is clear. This is somewhat surprising result, because the most of researchers
believe that Kosan is one of the cleanest area in Korea. Bimodal volume size distributions with peak values
around 0.1 ~0.2pgm and 3zm in particle diameter were observed for most of the measurement period. Particle
mass loadings and ionic composition data show a large fraction of particles are from non-sea salt origins.
Estimation of water content and acidity of particles based on measurement by a gas/particle equilibrium model,
SCAPE, reveals that the pH values of particles are comparable to or lower than those estimated based on
measurements in Los Angeles, U.S.A. during the SCAQS study. These findings with the meteorological
conditions during the study period suggest that the particles collected during the period have originated from
outside Cheju Island.
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Fig. 1. Location of Kosan station.
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Fig. 2. Wind direction during the study period.
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Fig. 3. Time series plot of the total number concentration.
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Table 1. PM1 mass loadings and ionic concentrations of Kosan station.

Sampling Concentration (nmole/m®) Mass
Date NH,* Na* K* Ca* Mg** SO& NOy- Cl- (ng/m®)
3/11~12 N/D 11,54 4,02 4,42 1.85 27.82 15,10 20.20 24.8
3/12~13 22.67 63,92 6.68 5.26 10. 08 48,35 10. 16 72.49 25.9
3/13~14 5.77 47,12 7.31 7.39 7.61 40.19 15.00 55.26 24.4
3/14~15 14.97 47.52 10.26 12.38 7.82 42,84 21.85 53.34 26.2
3/15~16 0.11 23.31 3.91 5.01 4.03 25.79 5.82 33.28 15,9
3/16~17 61.81 15,87 13.61 9.56 4.20 68.05 33.13 19.24 30.6
Average 17.56 34,87 7.68 6.97 5.93 42,17 16, 84 42,30 24,6
N/D: Non detected, see text for the detection limits
Table 2. PM3 mass loadings and ionic concentrations of Kosan station.
Sampling Concentration (nmole/m?) Mass
Date NH,* Na* K+ Ca®* Mg** S0 NO;- Cl- (pg/m*)
3/12~13 16, 96 91.87 7.72 7.76 14,48 49,27 14.85 126, 42 30.8
3/14~15 1.44 98, 80 10,95 22,95 16.38 39.79 22.89 149. 86 43,3
3/15~16 0.00 59.99 4.63 10, 68 9.63 25.56 9.16 84.45 27.9
Average 6.13 83.55 7.77 13.80 13.50 38.21 15.63 120.24 34,0
Table 3. Gas phase air pollutant concentrations of £ A& HoFE Zeolt
Kosan station. 13 2004 YR o]&$A 2 HY, Lojgo] A
Sampling Concentration (nmole/m?®) BARog B7] fEe Faold x4 & A
Date NH; HNO; HCl o2 goly, ol thg A A BYR| TAER
3/11~12 71.40 0.00 18.79 M T gel=odt, PM1 YAte dgd FAFEEY ¥
3/12~13 4.77 4.18 17.12 35 29, 15~1690) SH T A FAFEE o 16p
3/13~14 45.85 0.00 7.56 tom ZRAs 2ol Wao s
3/14~15 0.00 3.92 14,13 g/m*o 2 53712 ol Had 25ug/miel WA 274
3/15~16 11.31 255 12.13 g}, ol 2¥ 39 uAYA FAFFEI O VT F
3/16~17 89.31 0.00 7.42 o) we Mz Bao) glom o HMET AFsA|
Average 37.11 1.78 12,96 Wl S¢] 7)Abacla BEe) gL Aoz molnh
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Pt 18 W,

7} B $A42 PM1
Na*, NH,*9 $£Ao|z9,
Na*, SO, Ca*9 *Hom. w A4+ 5(1994
b)o] 1993d 6¥RE °oF 670g B L FhoAM =
3, BAE HEY ol29 FEE & AU AA3)
@ Na*, Cl', SO, NH, 9 €40t} ol EUY
A9 AR FE 2UYAtell, FAAEe FZ |
AdAd AF=H ddes ¢ °4¥754(A‘
1994) 9 dAjsle, HEE ¥ F¢S B

g yrrt ve Ao, &
?szoﬂxi% S0&, CI-
daM e Cl,

’

7RG A Al1D A3 3

£9 g2 o|2FLE WA g2 oy HHgAE
(non-sea salt fraction)g AAE ZA4E Jegidd
ok ugrEe] AL Snoeyink9 Jenkins(1980) 9]
FE ust. ® 1, 29 4, 58 vlwIH, FHAF &)
oty FEge e RS 4 5 ¢ = Y70
0.5~0.6¢m ©|3}Q AFEUAY AL v)E G
Golgb= B 7 (Fitzgerald, 1991)¢} dx)shs Aot}

°]

Adel E s} ¢ 4 e Ae YA 5 wog 3
Sdol e A9goz WA UrePeu AN
3 gzl SR 9 kol Uttt Aoz, 23



AFE ARG AAFEAD: 1994 39 119~17Y9 23 A= 269

Table 4. PM1 non-sea salt ionic concentrations of Kosan station.

Sampling Concentration (nmole/m®)
Date NH,* K* Ca* Mg?* SO& NO;™— Cl-
3/11~12 0. 000 3.77 4,17 0.39 27.11 15.10 6.67
3/12~13 22,67 5.28 3.86 2.00 44 41 10.16 ~2.45
3/13~14 5.77 6.31 6.36 1.66 37.29 15,00 0.02
3/14~15 14,97 9.25 11,34 1.81 39.91 21.85 -2.37
3/15~16 0,11 3.41 4.50 1.08 24,35 5.82 5.95
3/16~17 61.81 13,27 9.21 2.19 67.07 33.13 0.63
Average 17,56 6.88 6.57 1.52 40.02 16.84 1.41-
* Not a sea salt species
Table 5. PM3 non-sea salt ionic concentrations of Kosan station.
Sampling Concentration (nmole/m?)
Date NH,** K* Ca* Mg+ SO& NO,™ Cl-
3/12~13 16. 96 5.76 5.75 2.87 43,61 14,85 18.71
3/14~15 1.44 8.85 20.79 3.89 33.70 22,89 34.03
3/15~16 0.00 3.35 9.37 2.05 21,86 9.16 14,12
Average 6.13 5.99 11.97 3.67 33,06 15,63 22.29
* Not a sea salt species
Table 6. Estimated PM3 and gaseous ionic concentrations of Kosan station.*
Sampling Concentration (nmole/m?)
Date NH,* NO,- Cl- NH; HNO; HCI1
3/12~13 21.6 6.3 42.0 0.2 12.8 101.3
3/14~15 0.0 6.9 42.3 1.5 20,0 121.5
3/15~16 10,7 3.7 35.1 0.6 5.5 61.4
Average 10,8 5.6 39.8 0.8 12.8 94,7

* Concentrations of other ions are constant

At A ARke A9H d71eEER
o 9% 719e BaF, o Y, PM1 H34E &
Ag el BFFEE7F 40, 02nmole/m3(3, 84ug/m*) 22
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Table 7. Estimation of particle water content and acidity.

Sampling Avg. T Avg. Water concentration(sgg/m?®) Acidity (pH)
Date (K) RH PM1 PM3 PM1 PM3
3/11~12 280.8 0,87 13.42 - 1.33 -
3/12~13 278.6 0.74 11,17 15.71 0.55 0.70
3/13~14 276.8 0.67 8.17 - 0.94 -
3/14~15 278.0 0.54 0.93 0.00 -0.66 N/A
3/15~16 278.6 0,63 0.93 7.53 -0.68 1.10
3/16~17 279.1 0,68 10. 44 - 1.10 -
Long Beach, Summer, PM2, 5" 10.90 1.0
San Nicolas Is.,, Summer, PM2, 5* 20.37 0.6

* Meng et al. (1995)
N/A: Not available
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