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Abstract

The aerosol concentrations of ionic components were measured on a daily basis from a coastal monitoring site
located at Kosan, Cheju Island from 26 September to 5 October 1997 as a tield~intensive for a LRTAP project.
The chemical species we investigated include most of important inorganic species (i.e., CI7, NOs~, F-, SO, Na',
NH4*, and K') and some organic species (i.e. formate, acetate, and methanesulfonate (MSA) ions). The
concentration data of those important inorganic and organic species obtained during this study were evaluated to
properly address their chemical and physical characteristics. Most of major inorganic components including sulfate,
sodium, chloride, and potassium ions exhibited very conservative relationships with each other such that the
concentration ratios of any pair are quite analogous to that of seawater ratio. Since the oceans serve as the major
sources of ionic constituents, their concentration changes appear to be senstively reflected by the factors affecting
air—sea processes such as an increase in wind speed or changes in wind direction. A comparative analysis of
sulfur—containing species such as seasalt (SS) and nonseasalt (NSS) sulfate and MSA were also made to assess the
factors influencing the S cycling. An evaluation of NSS/SS ratios suggests that most of sulfate be associated with
NSS fraction rather than SS one. The finding of lower MSA/NSS-80,*" ratio along with a line of physical
evidence such as intrusion of anthropogenically affected air mass suggests that the oxidation of S species have been
promoted under the conditions encountered during the study period. Finally. the concentration data of carboxylic
species (such as formate and acetate ions) were also analyzed. Although the existence of temporal trends were
difficult to assess, these data indicate that their contribution to the precipitation acidity may not be significant
enough.
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Table 1. lon chromatographic conditions for ion chro-

matography analysis.

lon Chromatograph Waters Action analyser 6208

Sample Volume 100 pi
Separation Column Dionex AS-11
Guard Column Dionex AG~11

Detector Waters 432 Conductivity Detector
Eluent 0.5 ~ 10mM NaOH Gradient
Base Conductivity Suppressor  Altech Solid Phase Suppressor
Eluent Flow Rate 1.0 ml/min

2E 3w} FgE o8 o

AEzre] BA S & 145
300 mV scale on Sample
chiloride

scale 1 mV on sample

SOLVENT

...................

Fig. 1. A typical chromatogram of IC analysis.
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Fig. 2. Plots of meteorological variations during the
(a) wind direc-

entire measurement periods:

tion (X10degree), (b) wind speed,

perature, and (d) relative humidity.
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Table 2. The concentrations of major cation and anion species associated with airbrone particulate matters

collected from a sesshore sampling site at Cheju Island, Korea during Sept. & Oct. 1997. All
concentrations in nequiv/m?d.
Category  Cl NO; F . g(;s;** HCOO  CH:COO" CH:SO:y Nua’ NH,~ K+ Ca*** Mgss
. 4

Exp. Date (a) The daily measured concentration data

97/09/26 3314 30.7 0.133 49.7 34.40 0.665 0.135 0.038 2845 46.0 20.4 12.50 6.20
97/09/27 429.5 164  0.055 233 25.00 0.014 0.214 0.068 2066 455 26.0 9.10 4.50
97/09/28  85.1 3609  0.211 70.1 11.20 0,202 0.394 0.107 922 1380 9.9 4.00 2.00
97/09/29 250 408 0289 831 2.80 0.497 0.603 0136 235 1858 228 1.00 0.50
97/09/30) 8.1 28.0 0.518 513 1.40 0.237 0.187 0.082 11.4 98.3 1.6 0.50 0.20
97/10/01  42.] 29.1 0.000 19.2 5.10 0.016 0.050 42.5 27.2 I.1 1.90 0.90
97/10/02 313 348 0.478 39.2 5.10 1.936 0.113 425 89.1 { DL*¥** [,90 .90
97/10/03  30.8 1234 0.437 34.9 6.00 0.460 0.269 49.2 1103 1.1 2.20 1.10
97/10/04  56.2 22.6 0.047 574 7.50 0.280 0.128 61.8 9%.9 3.4 2.70 1.30
97/10/05 1069 12.0 0.120 2.0 13.90 0.221 0.226 0.037 1153 13.8 2.5 5.10 2.50

(b) A statistical summary of the measured data
Mean 115 69.9 0229 430 11.20 0.453 0.293 0103 930 853 9.8 4.10 2.00
1 SD 145 107.0 0.191 24.4 10.60 0.560 0.175 0.069 87.9 532 10.3 3.90 1.90
cv 126 153 84 57 93 124 60 67 95 62 105 94 96
Min 8.1 12.0 0.000 2.0 1.40 0.014 0.135 0.037 11.4 138 1.1 0.50 0.20
Max 430 361 0.518 83.1 34.40 1.936 0.603 0.269 285 186 26.0 12.50 6.20
6 10 10 10 9 10 10

N 10 l() l() ]() l() 10

* Explanations for some terminologies used in category section: NSS—S0,°

CHCOO (acetate), and CHSO: (methanesulfonate).
* denotes the estimated concentrations:

their respective seawater concentration ratios with sodiun.
= denotes below detection limits.
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Table 3. The computed ratios using the concentrations of some cation and anion species determined (see

Table 2).

Sum(Ca.) Na+ F NSS-80.2~ NS§-S0,~ MSA (F+A) Org.

Category ~ Sum(An.) Sum(Ca.) Sum(An.) Cl- A NO;~  S8S-80.*" N§S§-504*" Sum(An.) Sum(An.)
(in %) (in %) (in %)
Exp. Date (a) The ratios calculated vsing the daily measured concentration data
97/09/26 447 370 0.83 0.86 491 1.62 1.44 0.08 0.2 0.2
97/09/27 495 292 0.59 0.48 0.06 1.42 0.93 0.29 0.0 0.1
97/09/28 528 246 0.47 1.08 0.51 0.19 6.26 0.15 0.1 0.1
97/09/29 153 234 1.53 0.94 0.83 2.04 29.68 0.16 0.7 0.8
97/09/30 90 112 1.25 1.41 1.27 1.83 36.64 0.16 0.5 0.6
97/10/01 96 74 0.77 1.01 0.66 3.76 0.26 0.0 0.1
97/10/02 111 134 1.21 1.36 1.13 7.69 0.29 1.7 1.8
97/10/03 196 164 0.84 1.60 0.28 5.82 0.77 0.2 0.4
97/10/04 144 168 117 1.10 2.54 7.65 0.22 0.2 0.3
97/10/05 135 139 1.03 1.08 0.98 0.17 0.14 1.85 0.3 0.4
(b) A statistical summary of the above calculated ratios

Mean 239 193 0.968 1.09 1.43 1.188 10.0 0.42 0.40 0.46
1 SD 177 91 0.328 0.31 1.76 0.839 12.6 0.54 0.51 0.53
cv 74 47 34 29 123 71 126 127 126 114
Min 89.6 73.5 0.466 0.48 0.06 0.167 0.144 0.08 0.017 0.06
Max 528 369.5 1.53 1.60 4.91 2.539 36.6 1.85 1.71 1.81
N 10 10 10 10 6 10 10 10 10 10

* Explanations for some abbrebiations used in category section: An.
MSA=methanesulfonate, Org.=all organic components (F+A+MSA)
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=anion, Ca.=cation, NSS=non —seasalt. SS=seasalt, F=formate, A=acetate,
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Table 4. Results of a linear regression analysis between most of parameters (ionic concentrations+
meteoreloglcal data) mvestugated dunng Sept and Oct 1997)

Sum Sum
(amon) ((‘Atmn)

S o A . . nss~ 58—
Category Formate Acetate  MSA F Cl NO; S()‘ i()J

(a) Buwun lmm mmpumnls

Formate (1) (0.1382 01633 05476 -0.2005 -0.1157 01216 -0.1083  -0.1072  0.1603 02276 -0.2241 -0.0395

Acetate 6) 0.8926" 0.1525  -0.512 0.3257 06713 -0.5778  -0.577 086297 (1.2626 -0.1565 -0.0658
MSA (10) 05048 -0.4204 02846 0.2958 -0.4444  -0.4462 05937 -0.2172 -0.1578 -0.1375
F Iy -04865  0.1115 02791 -0.4825  -04812 04831 -0.2192 -0.321 -0.2501
Cl (1) =0.1394  -0.2455  0.9193 (.9[930¥1-(). 453 071311 0.74551 0.7660"
NO; (10 0.4046 -0.0771  -00792 04412 -0.0722 05273 0.1733
nss SOy (10 -0.2086 -0.2095  0.8865N10.3232 0.1706  0.3402
$$-50° (10 1.000%  ~0.4861  0.5935  ().7391

0.817410

Na~ (1) -0.487 0.5941  0.7375m
0.816910

NHy (1) (0.1856 -0.0097  0.1027
K- (9} 0.631 0.8397m°
Sum (Anion} 10y 0.830710
Sum (Cation) (10)

{b) Between lonic components and meteorological data

Wind Speed -0.2616 -0.4377 -0.5687 -0.6258 075440 -0.1036  -0.3191 Q816910 Q81750-0.5008  0.4666 (0.5612  0.6086
Temperature  0.4056  0.0331  0.64200 0348 -(.1358 (L1617 02688 -0.0777  -0.0789  0.3095 -0.0262  0.0234  0.0882
Rel. Humidity () 2459 -0.3531 063970 0.1076  -0.046  -0.0183  0.042  -0.0941  -0.096 0.1227  -0.1975 -0.0491 -0.0558
lrrudidme - 94? )4()()5 0. 4"‘1 ()464 (). 1I()5 —().]48‘) 0043 -0.3867  -0.3866 0. 74-16 -0.1212 -0.3736 - 758%

The superscripts L L {11 and 1V denote the probabilities (¢ P) that the matching variables are not correlated at the signiticance levels of 0.05(95% ),
(102 (98%), (.005 (99.5%). and 0.001 (99.9%:), respectively. #SS-80,7 s devived trom Na* Concentration.
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Fig. 4. Relationships between ionic and meteorologi-
cal components: (a) between wind speed
and seasalt sulfate and (b) between wind
speed and Na“.
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