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The PMio concentration and chemical composition in an western area of Busan were surveyed between
March, 2001 and February, 2002. The mean concentration was 98.2 ug/m’ with a range of 18.1 to 330.6 ug/m'.
The magnitude of metallic elements in PMjo is as follows in decreasing order: K>Ca>Na>Al>Fe. The mean
values of crustal enrichment factors for four elements (Cd, Ni, Pb and Zn) were all higher than 10, which
presumably resulted from the effect of anthropogenic origin. Moreover, the wintertime values were higher than

springtime and summertime values, possibly due to emissions westerly transported from industries around this
area. The contribution of soil particle to airborne particle in the study area was estimated to be 9.5%.
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Fig. 1. PMyy monitoring site at Busan.
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Table 2. Descriptive statistics of metallic elements in
PMjio, 2002 in Busan

Items

m, & 003 pg/m, oAk Zne F1FARY Ag,  Hements —m—r—r e Units
A5 AL Brolo] PhE, HeolA ol I, &8+ Mass B2l 1806 30%6 8472
o} 2 AFAol 9% G¥eog FASY, HFF Al 076 003 350 1.02
Ca 1.12 0.26 452 1.12

Table 1. ICP/AES operating conditions ie (1)722 883 ;éé 828 o
ICP/AES (ICP-IRIS) Mg 033 003 151 0.39
Maker Thermo Jarrell Ash (USA) Na 0.79 0.00 1.25 0.35
Max power 20 KW Si 0.36 0.03 117 0.35
RF frequency 27.12 MHz Zn 0.30 0.07 0.62 0.16
Wavelength range 174-800 nm Cd 2.172 0.48 532 143
Detector CID Cr 553 0.35 18.06 502

Injection flow rate 2.035 mf/min Mn 17.16 243 70.49 1982 ng/m’
Nebulizer pressure 32 psi Ni 8.60 163 295 6.79
RF power 1150 W Pb 39.11 16.32 97.57 25.07
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Table 3. Comparison of metal concentrations(ng/m*) of PMy in various cites

Elements ; This Swdy, Seoul” Seoul”  Daegu® Milan”
Spring Summer Winter Mean (Italy)
Al 1460.7 5434 1296 759.2 1322916 1800 3263 1420
Ca 1810.2 703.1 5573 11151 8934604 1280 1415
Cd 20 3.1 3.3 2.7 24 30
Cr 9.1 1.0 35 55 6.3£34 86 41.0 7
Fe 14433 5174 1337 749.8 1001490 1320 5305 1835
K 1109.4 276.0 1670.4 1230.8 851459 480
Mg 565.4 208.3 1366 330.6 460
Mn 310 12.0 51 17.2 345166 420 135 35
Na 3535 7455 7338 7368 559+237 510
Ni 6.8 20.6 6.5 86 3R36+11.7 73 320 5
Pb 42.3 182 429 39.1 248+137 70.5 58.3 215
Si 505.6 401.0 2054 362.0 2761+1899 4160
Zn 3588 347.2 2315 3026 323+152 202 1185 213
¥ Nesd 5% mean of 60 samples (PMyy) during the annual
P A4 5 mean of 45 samples (PMyo) during the spring
9 AAe0 £85” mean of 84 samples (PMyo) during the annual
9 Marcazzan et al.2”, mean of 47 samples (PMig) during the winter and summer
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Table 4. Comparison of crustal enrichment factors of
PMio and TSP in various sites

Elements This study Daegu®  Jeju® Soll)\;l Ek”
Al 10 1.0 1.0 1.0
Ca 33 2.1 2.87
Cd 14553 36962 1156 827
Cr 59 103039
Fe 16 24 19 0.94
K 51
Mg 17 26 0.85
Mn 19 36 2.2 1.33
Na 2.6 269 1.02
Ni 123 106.7 41 25
Pb 322.2 11753 621 675
Si 0.1
n 462.9 426.5 62 50.0
Y 499 £8E" Daegu, EF. of 84 samples (PMyo)
Y gwbala w2 F* Ty Sungsan, EF. of 76 samples
(TSP)

@ Zwka] % Mt Soback, EF. of 22 samples (TSP)
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Table 5. The correlation matrix between each metallic elements in PMo

Al Ca Cd Cr Fe Mg Mn Na Ni Pb Si
Al
Ca 093"
Cd 015 02
Cr 084" 08" o021
Fe 097" 0% 008 086"
K 0.08 0.23 054" 041 0.11
Mg 097" 098" 026 086" 097" 0%
Mn 0967 0% 013 0847 08T 009 0967
Na 008 005 020 025 005 030 013 -001
Ni -021 -0.19 014 -028 -016 -034 -019 -0.18 0.02
Po 042 047 069" 044 03 046 047 040 016 -036
Si 056" 049 0.22 0.35 055 -028 0.51 05" -021 0.21 0.34
Zn 043 054 -001 037 052 014 053 054 032 003 0.01 -0.02
* P<0.05, T P<0.01

632



4)

6

=

10)

1D

12)

13)

14)

15)

<2}
3

A
pud

A HRa
4439, 25w, W94,
A ANgN BEY dolzde) F& R
#Ae A, 37| AErE A, 35(2) 263-271.
A4, L4, WI1E, 2000, 19989 A&l
Q oolzd 3 o] e4RN FEAze B
7, #27)4381 4, 36(65)

w7]E, 1999, 19989

H
=]
% 9

, 901-560.

A, dEs, 2000, TLAS B2 F PM2s9t
PMio® 73715l &8 A+, FU7| 87483

A, 16(2), 89-101.

4%, 3%, 2000, BFAY FHEA F o
FFEARY B4Y SHAT, BRUNBHS

3)4], 16(5), 469-476.
A4, Wd e 1998, t7] F TSP PMy 5%
w8y, FE7iR A A, 14(1), 1-10.
2001, A Y RHRxe AdE
A s=Hste 3hetd zAle g A7, d=d
718783 2], 17(6), 475-485.
AR, 1999, 71547 PMp 2 % A
A R viAe d8 dx@qHF YA A
25(2), 39-47.
e A, ol¥+f, 2000, A=A A7) F PMioe
T 2 9594 ARY BA A, I
#4837, 16(1), 23-35.
Triantafyllou, A. G., 2001, PMjo pollution epi-
sodes as a function of synoptic climatology in
a mountainous industrial area, Environmental
Pollution, 112, 491-500.
McKendry, 1. G., 2000, PMio levels in the
Lower Fraser Valley, British Columbia, Canada:
An overview of spatiotemporal variations and
meteorological controls, J. Air & Waste Manage.
Assoc., 50, 443-452.
Yang, K. L., 2002, Spatial and seasonal varia-
tion of PMip mass concentration in Taiwan,
Atmos. Environ., 36, 3403-3411.
AW, K5, A8, 2000, PG A3

1A~
o

)

633

9 d7) & PMy 5x¢ 3

16)

17

18)

19)

20)

2D

22)

23)

24)

25

26)

S
&

20

oy 24

R
4 drledERY 254
7B 983 A, 26(2), 41-48.

AR, AT, HF3, 2001, FA4X Y PMas9
< 9 vF FEHAE g4 B4, I8
A Ae3 %], 27(4), 63-71.

, o155, %5, 2001, HAHAl PMy
Aol g 23y s 54,

8t3] =], 23(3), 353-362.

Ay, WA, w5, 2002, 19993 1¥9 3
AL BAA RG] BHER B4, S8
#3837 11(10), 1,081-1,087.
7l dd T3], 2000, BHENS A3 dir) @
AAEH, F571%, 514pp.

717473, 71784 12001, 2002)

Marcazzan, G.M.,, V. Stefano, V. Gianluigi,
and V. Rpoberta, 2001, Characterization of
PMio and PM2s particulate matter in the
ambient air of Milan(taly), Atmospheric En-
vironment, 35, 4639-4650.

e, HYlq, 499, B84, 2002, H&XY
o] PMi % #4499 B4 g71, d=xdv)@
78 3] =], 18(5), 363-372.

&4, 2003, FAHA A Fatez g 3eH =4
I @A B4, 2Agn i e =8

[e)

3}k

i

Lo

3
+4

aL
[¢)

250pp.

by, wheg 1999, AFt tiy] 21 F 7
Fa%o Fr BA, ¢Io718738g R, 156),
727-138.

Huka o]z, HAA, oW, 19%, Awat

7] 5 4z EH9 3atd EAo B
FI-245929 AZHA Wzte 7198
Aoz oy EAe3]A], 11(2), 191-198.
AWY F8A 2003, 2002d REAAE By
A/ EALA] PMp 59 €548 55 3
HdEgrreta s, FuF,

AR
A
e
5

o 23 3
54, 83



