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Abstract

The atmospheric aerosols collected at the 1100 site located in Mt. Halla have been analyzed to investigate their
compositions and chemical characteristics. The average concentrations of water—soluble cations were in the order
of NH4* > Ca2*>Na®>K" >Mg?* during the spring, showing high increase of Ca®* concentration with the
value of 0.60 pg/m?, and NHy* >Na* >K*>Ca?* >Mg?* during the other seasons. The average concentrations
of anions have shown in the order of S04 >NOQ;™ >Cl- for all seasons, and SO4*~ and NO;™ had higher
concentrations in spring with the values of 4.84 pg/m’® and 1.08 ug/m?, respectively. From the analytical data of
size-segregated particles by cascade impactor sampling, the components of NH4*, SO427, NO;™ and K* were
distributed mainly in fine particles, but Ca?*, Na*, Mg?~ and Cl~ were included mostly in coarse particles. The
correlation coefficients of nss—SO.2/NH,™, nss-SO42/K* and NO3;/nss—Ca’* showed quite high values with
0.871, 0.857 and 0.654, respectively. Based on the study of enrichment factors, it is considered that Na*, Mg?*,
Cl- and Ca** components were delivered from oceanic and soil sources, but S0,27, NO;™ and NH+" might have
other source origins. The factor analysis study showed the aerosol at the 1100 site was influenced mainly by
anthropogenic factors, followed by oceanic and soil factors.

Key words : Aerosol composition, 1100 site, Chemical characteristics, Size—segregated particles, Enrichment
factor, Factor analysis
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Fig. 1. Cross correlation between cation (X[Cation]eq)
and anion equivalent concentrations (2[Anion]eg).

Table 1. Statistics of aerosol compositions at 1100 site in Mt. Halla over the period of August 1996 to December 1999.

Concentration (1ug/m?)

Statisties NHy* Na' K+ Ca?” Mg>*  SO2  NOy cr 8;%1 ;éi_
Mean 111 0.29 0.25 0.36 0.09 4.48 0.68 0.16 0.35 4.40
Median 0.88 0.20 0.14 0.12 0.06 3.66 0.25 0.05 0.11 3.58
S.D. 0.94 0.30 0.28 0.70 0.12 3.50 1.16 0.24 0.70 347
Maximum 5.81 2.11 1.63 6.15 1.57 18.44 9.03 247 6.09 18.21
Minimum 0.00 0.00 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.03
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Table 2. Data quality control parameters and % imbal-
ance.

Regression result % imbalance

Number of points 513 <10% imbalance 193
Slope 0.954 10% ~20% imbalance 144
Intercept 0.008 20% ~50% imbalance 156

Correlation coefficient (r) 0.957 > 50% imbalance 20
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Table 3. Seasonal mean concentrations of aerosol components.

Concentration (ug/m®)

Season _ _

NH.* Na* K* Ca2* Mg?t  SO&  NOs cr gffﬂ S“(S)i )
Spring 1.15 0.29 0.28 0.62 0.09 491 1.08 0.17 0.60 484
Summer 1.10 0.20 0.16 0.09 0.06 3.93 0.09 0.09 0.08 3.88
Fal 0.99 0.36 0.25 0.23 0.11 4.09 0.39 0.16 0.21 4.00
Winter 1.08 0.39 0.25 0.30 0.16 4.66 0.91 0.22 0.28 457
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Table 4. Concentrations (pg/m?) of water-soluble components upon the particle sizes for the atmospheric aerosols

collected at 1100 site in Mt. Halla.

Size (um) Mass NH,* Nat K+ Ca?t Mg?t S04 NO;~ Cl-
11.0 Up 1.22 0.01 0.04 0.01 0.03 0.01 0.10 0.01 0.06
11.0~7.0 1.83 0.01 0.03 0.01 0.04 0.01 0.08 0.02 0.05

7.0~47 3.58 0.01 0.06 0.01 0.07 0.01 0.14 0.02 0.07

4.7~33 3.87 0.01 0.07 0.01 0.10 0.02 0.18 0.06 0.09

33~2.1 4.16 0.01 0.07 0.02 0.10 0.01 0.30 0.05 0.08

2.1~1.1 3.90 0.13 0.04 0.05 0.05 0.01 0.57 0.10 0.04

1.1~0.65 5.72 0.53 0.03 0.11 0.03 0.01 1.57 0.17 0.01
0.65~0.43 2.64 0.15 0.01 0.06 0.02 0.00 0.64 0.05 0.01

Sum 26.91 0.85 0.34 0.27 043 0.08 3.57 0.49 0.40
Coarse 14.65 0.04 0.26 0.05 0.32 0.05 0.78 0.16 0.35
Fine 12.25 0.81 0.08 0.22 0.10 0.02 2.78 0.33 0.06
FP/TP 0.46 0.95 0.23 0.80 0.32 0.32 0.79 0.75 0.18
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Fig. 2. Concentration variations of NH;™ and SO42- upon
the particle sizes.
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Table 5. Correlation (r) between the aerosol constituents.

NH,* Na*t K* nss—Ca’* Mg?* nss—S04%" NOs~ cr

NH,* 1 0.168 0.760 0.188 0.304 0.870 0.360 0.109
Na* 0.168 1 0.325 0.449 0.640 0.328 0.487 0.612
K* 0.760 0.325 1 0.523 0.458 0.857 0.524 0.224
nss—Ca** 0.188 0.449 0.523 1 0.487 0.490 0.652 0.366
Mg?* 0.304 0.640 0.458 0.487 1 0475 0.595 0.616
nss-S042" 0.870 0.328 0.857 0.490 0.475 1 0.450 0.169
NOs~ 0.360 0.487 0.524 0.652 0.595 0.450 1 0.547
Cr 0.109 0.612 0.224 0.366 0.616 0.169 0.547 1
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Table 6. Seawater and soil enrichment factors calculated from the analytical data.

Seawater enrichment factors

Season
SO2 /Nat Cl/Nat Mg?*/Na™* Ca’*/Na* K*/Na* - _ -
Spring 118.7 0.5 3.9 62.1 47.3 - -
Summer 116.8 0.3 2.3 17.9 29.9 - -
Fall 122.3 0.3 3.1 19.2 41.0 - -
Winter 99.0 0.3 2.9 243 224 - -
Soil enrichment factors .
Season -
S04 /Ca?* Cl/Ca%+ NO;~/Ca’* NH,*/Ca?* Na*/Ca?* Mg?*/Ca?* K*/Ca’*
Spring 5884.2 397.3 1029.5 21253 1.7 10 1.7
Summer 18426.7 596.4 669.7 53999 59 29 38
Fall : 12897.5 449.1 970.2 3404.8 4.2 33 3.7
Winter 9248.4 316.4 1018.4 22215 3.5 2.4 1.9
g ERHo=z skt =oke] oko &) tuH Table 7. Results of varimax factor matrix for the aerosol
et 9\1_1‘_:_. 7}.]\ o —;—7‘[)] %1;]_ components.
Component Factor 1 Factor 2 Factor 3
5.6 san W e m o
a 1127 R .
TRt 1100 327] 7] ool 2d ARe] HAY) K+ 0.840 0.165 0374
A& Folsly, ez BEAQS 2817 918t nss~Ca?* 0.189 0.243 0.910
. Mg+t 0.296 0.773 0.268
B4 x= =) (SPSS)E o]-£-3] L ol BA (factor £
&7 , A (SPSS)& o] 83k B4 nss—S042 0917 0.159 0.268
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2000; Olsen et al., 1990; Crawley and Sieveering, Ccr - —0.002 0.876 0.159
- Eigenvalue 4.30 1.69 0.71
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al., 2000).
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