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PMI0 concentration of total 48 samples collected from 4 sites (the root of Miryang University, Sangnam
township Office in Miryang. the root of Changwon elementary school, and Junam reservoir in Changwon) turned
out to range from 42.29 to 69.49ug/m’, and the average concentration was the root of Changwon elementary
school (69.49u¢/m’) >the root of Miryang university (58.59ug/m’)>Junam reservoir (43.564g/m’)>Sangnam township
Office (42.29u¢/m). In particular, Junam reservoir, the Clean Area, had a slightly higher value than Sangnam
township Office. It was thought although the site was plane and windy without pollutants around. it had a
higher concentration value influenced by external factors including bigger population and a northeasterly wind
due to a newly-established industrial complex nearby.

As for water-soluble ions among PMI0 particle collected in Miryang and Changwon area, SO42- accounted
for 50% and NO3-, was 35%, and the concentration order was S042->NO3->Cl->F-.

As for the average concentration of metallic components among PMI10 particle collected in Miryang and
Changwon area. the root of Changwon elementary school had the Al concentration, Fe concentration and Zn
concentration 4 times, 3 times and 1.5 times that of Junam reservoir, respectively. The root of Miryang
University had the AI concentration 2 times that of Sangnam township Office, and had Fe concentration and Zn
concentration 1.2~1.5 times those of Sangnam township Office. When it comes to the relation between metallic
elements and meteorological factors in Changwon area, the highest coefficient of correlation was between
temperature and humidity with 0.92, and temperature and wind speed turned out in the reverse correlation. The
coefficient of correlation between Al and Cr was as high as 0.78. Among metallic elements, the coefficient of
correlation between Cu and Pb, Cd, Al were 0.84, 0.85, 0.79, respectively. It is thought that the high coefficient
of correlation between Cu and Pb is ascribed to busy traffic and wind in the urban areas, Sammun-dong and
Gagok-dong in Miryang.

Meanwhile, the coefficients of correlation between Fe and Cu, Al, Zn, Cd, Pb were in the reverse correlation.
These coefficients of correlation are attributed to the difference in pollutant sources, rather than difference in
pollutant and non-pollutant.
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Fig. 1. Locations of Sample sites.

Table 1. Analytical conditions for IC(Dionex-100) and

ICP-MS
Column Guard Ionpac AS14A-SC(4mm)
! Column lonpac AS14A-SC
Anion 1.7mM HCOs', 1.8mM
Element | 4002 (3ml/min)
Ttem F, CI', NO3, SO, POs
Nebulizer | Babington nebulizer
Spray Chamber|| Pyrex Glass type
Interface Sampllng Cone '2 Nl cone
Skimmer Cone : Ni cone
ICP-MS
Ion Len Omega Lens
©s Omega(+) : 15V, Omega(-) : 5V
Detector || Electron multiplier (Dual Mode)
Mass Analyzer i Quadropole
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Portable Vibrator (1 min) \ Cooling(30 min)
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Filtration —
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Fig. 2. Handling procedure for the I.C and ICP-MS
analysis of filter sample.

Fig. 3. Windrose at Changwon Elementary School dur-
ing sampling period.

Fig. 4. Windrose at Miryang National University dur-
ing sampling period.
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Fig. 5.

Fig. 6. Windrose at Sang nam Township office during
sampling period.
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Table 2. Concentration of PMI10 in the study areas

Area Month Conc(ug/m’) Min Max S-D Mean

5 49.44

6 55.33

7 5043

8 50.21

9 4865

Changwon 10 80.00
Elementary School 11 100.83 4865 101.50 2164 6949

12 95.23

1 101.90

2 86.13

3 61.33

4 54.35

5 31.60

6 38.39

7 33.40

8 40.3

9 42.35

Junam 10 4722
Reservoir 1 5278 23.14 69.76 1455 4356

12 65.76

1 69.76

2 26.61

3 23.14

4 51.34

5 48.06

6 46.23

7 53.36

8 4824

s || 3E
National ) 46.23 80.24 12.74 5859

University 11 64.24

12 78.14

1 80.24

2 7494

3 46.44

4 59.22

5 33.06

6 3345

7 35.06

8 3265

9 35.34

Sang nam 10 33.06
Township office 11 40.28 3265 68.98 1171 2.2

12 58.87

1 63.98

2 50.67

3 41.67

4 44.44
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Table 3. Major anion concentration of PMI10 collected at Changwon Element School and JunamReservoir

Chang won Element School Chang won Junam Reservoir

Site (ug/m’) Site (pg/m')
Mean Max Min S-D Mean Max Min S-D
Mass 69.49 101.90 4865 21.64 Mass 4356 69.76 2314 1455
SO.Z 10.00 14.06 8.24 2.25 S0~ 392 432 3.19 0.54
NOs 5.86 10.70 2.33 2.74 NOs 1.86 2.20 124 0.43
cr 12 2.05 061 0.63 Ccr 1.18 1.53 091 0.24
F 0.49 1.26 021 0.42 F 1.85 0.74 0.17 0.23

Table 4. Major anion concentration of PM10 collected at Miryang National University and Miryang Sang nam
township office

Miryang National University Miryang Sang nam township office
Site (PM10 pg/nr) Site (PM10 pg/nr)
Mean Max Min S-D Mean Max Min S-D
Mass 5859 80.24 46.23 12.74 Mass 42.29 63.98 32.65 11.71
SO 10.03 12.11 8.47 1.36 S0 7.09 521 3.09 0.80
NO;s 5.36 803 412 161 NOs 3.23 457 2.14 0.92
Ccl 1.17 262 049 0.85 Cl 191 301 1.19 0.71
F 0.86 1.31 0.14 054 F 0.79 1.19 042 0.26
71 &2 NHs¢te] w8 5o g3fiA g3 22 2 Table 4v LA S0l AEsET FAAS
2 A7t ARG, Ael u%g SOF > NOy > C' > F 9 ¥5 &
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NHi(g) + HCllg) & NHCIGs) 3 == #FEHK
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HClo.2 t}A] #dstA = gy
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Fig. 11. Concentration of metallic elements in Chang
won city.
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Table 5. Correlation matrix of Climate conditions and metallic elements in Changwon City

Cr Mn Fe Ni Cu Al Zn Cd Pb PMI0 ET RH EW
Cr 1.00
Mn -020 1.00
Fe 031 063 100
Ni 03 014 07 100
Cu 070 -021 022 03 100
Al 078 001 025 024 045 1.00
Zn 0515 -009 036 036 047 009 100
Cd 039 -001 077 077 049 024 054 100
Pb 067 002 -007 -007 052 03 074 011 100
PM10 08 -015 054 054 066 066 066 074 059 100
ET -082 -003 -065 -065 -067 -062 -065 -074 -058 -092 1.00
RH -091 013 -049 -049 -070 -073 -048 -058 -053 -08 092 1.00
EW -027 -029 -068 -058 030 -015 -004 -027 011 -017 -033 033 1.00

) ET(average temperature),

RH(relative humidity), EW(average wind)

Table 6. Correlation matrix of Climate conditions and metallic elements in Miryang City

Cr  Mn Fe Ni Cu Al 7n Cd Pb PMIO 'ET RH EW
Cr 1.00
Mn -0.04 1.00
Fe -010 092 1.00
Ni 054 035 034 100
Cu 08 -007 -024 044 1.00
Al 083 023 -022 033 079 100
Zn 053 -050 -058 009 071 055 100
Cd 069 -004 -020 040 08 062 068 1.00
Pb 091 -015 020 032 08 08 068 061 1.00
PM10 092 015 009 074 077 073 034 073 069 1.00
ET -096 -015 -0.07 -063 -08 -08 -045 -071 -085 -092 1.00
RH -069 -024 -023 -05 -053 -072 -008 -046 -053 -074 080 1.00
EW -065 003 030 -015 -072 -047 -057 -052 -066 -049 -0.63 0.27 1.00

) "ET(average temperature), RH(relative humidity), EW(average wind)
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