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3. A9 ¥4

dojzZel 84 AEL o|&A=vED
Hugez FAAc. F Wi Metrohm
Modula ICE Z¥AZ o]I2rEaR=
A2 g A3t @Y Mg FYes F
8 ol Sol2g FAM EHIFUL A
A B4 z2d& Table 13 2o EE 4
A AEEL ICP-AESH2E Al Fe Ca
Mg, K, Na, Zn, Pb, Mn, Ti, Ba, Cuy, Sr, V,
Ni, Cr, Mo, Cd, Co & #43dh. ICP

Table 1. Instrumental conditions for ion chromatographic analysis.

Parameter Cation analysis Anion analysis
System Metrohm Modula IC Metrohm Modula IC
Column Metrosep Cation 1-2-6 Metrosep A-SUPP-4
Eluent 40 mM MC acid/ 10mM 1.8 mM Na:COv/
pyridine-2,6-dicarboxylic acid 1.7 mM NaxCOs
Suppressor Non-suppressor type 0.1% HaS04
Flow rate 10mL min™ 1.0mL min™
Injection Volume 100 ul 20ul
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Table 2. Instrumental conditions and detection limits (ppm) for ICP-AES analysis.

Instrument : Thermo Jarrel Ash, Model IRIS-DUO

RF power : 1150 W
RF Frequency : 40.68 MHz

Ar Flow rate : Coolant = 160 L/min, Auxiliary =15 L/min, Nebulizer = 28-32 psi

Pump Rate : 100 rpm

Nublizer : Ultrasonic Nublizer (CETAC Tech., U-5000AT)

Detection

Detection

Element Wavelength Detection Limit Element Wavelength Detection Limit
(nm) (ppm) (nm) (ppm)
Al 396.152 ~0.0015 Fe 259.940 ~0.0012
Ca 396.847 ~0.0006 Na 588995 ~0.0012
K 766.490 ~0.0033 Mg 279.553 ~0.0006
Ti 334941 ~0.0006 Mn 257610 ~0.0009
Ba 455403 ~0.0006 Sr 346.446 ~0.0006
Zn 202548 ~0.0018 Vv 309.311 ~0.0009
Cr 261716 ~0.0003 Pb 220.353 ~0.0009
Cu 32474 ~0.0009 Ni 231.604 ~0.0009
Co 237862 ~0.0006 Mo 202.030 ~0.0006
Cd 226502 ~0.0003 S 180.731 ~0.0042
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Fig. 1. Comparison of concentrations of size-segregated ionic components
between Non-Asian Dust (NAD) and Asian Dust (AD) periods.
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Fig. 2. Comparison of concentrations of size-segregated elemental components
between Non-Asian Dust (NAD) and Asian Dust (AD) periods.
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Table 3. Composition of size-segregated aerosols during Non-Asian Dust period (April

10~17, 2006).

Concentration” / Particle Size(tm) )

Species F/T°
043~ 06~ 11~ 21~ 33~ 47~ 58~ U %

0.65 11 2.1 33 47 58 90

Mass 497 409 578 5% 6% 437 1R 8.22 313
NH,’ 0.06 0.06 0.05 0.03 0.03 0.03 0.03 003 53.7
Na' 004 005 006 007 01l 008 011 0.11 26
K 0.01 000 - 001 0.01 002 002 002 002 24
nss-Ca”’ 0.01 000 006 006 009 006 007 O0M 168
Mg 0.00 003 001 0.01 001 0.01 0.01 0.01 126
nss-S0 057 051 034 01l 010 005 008 0.10 5.8
NOs™ 0.06 010 018 02 031 014 02 0.20 4.1
cr 0.00 000 000 000 002 0.01 002 002 6.1
Al 001 002 010 024 031 017 02 030 88
Fe 0.01 002 010 017 02 012 02 023 11.8
Ca 001 0.01 006 016 026 017 036 045 51
Mg 0.01 0.01 003 007 010 006 010 011 215
Na 0.08 008 0l 0.14 016 012 015 015 296

0.04 0.07 0.07 0.08 0.10 005 0.09 0.09 95
022 0.30 0.32 0.14 015 0.09 0.13 0.16 %59

K
S
Ti 145 0.49 2.26 723 913 5.06 9.9 11.14 90
Mn 157 17 252 319 4.09 2.0 335 377 2.1
Ba 0.2 0.23 111 213 324 1.64 263 282 113
Sr 0.11 0.09 053 101 1.38 0.81 1.39 1% 105

Zn 411 6.52 973 384 2.12 1.57 212 249 62.7
A" 0.30 0.28 122 247 330 175 291 3.2 116
Cr 0.81 152 169 0.85 058 0.00 7.00 6.08 21.7
Pb 2.20 396 3% 119 077 0.36 0.75 073 7.2
Cu 0.82 0.73 071 054 0.56 013 047 0.77 479
Ni 1.09 0.46 025 041 035 053 028 081 430
Co 011 0.12 0.26 056 0.74 037 0.60 071 142
Mo 0.04 0.03 0.06 0.08 0.10 0.03 0.06 0.04 30.0
Cd 0.07 0.11 0.14 011 0.11 005 0.03 0.11 409
*Concentration units ; ug/m' for NHy', Na’, K', nss-Ca®, Mg“, nss-SO¢, NOs, CI', Al, Fe, Mg, Ca,
Na, K and S

ng/m' for Ti, Mn, Ba, Sr, Zn, V, Cr, Pb, Cu, Ni, Co, Mo, and Cd
YE/T : Concentration ratio in fine and total particles, divided by 2.1 .
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Table 4. Composition of size-segregated aerosols during Asian Dust period (April 30~

May 2, 2006).

. Concentration” / Particle Size(m) BT

Sedes 043~ 06~  Li~ 21~ 33~ 47~ 58~ oo (%)
066 11 21 33 47 58 90

Mass 1912 2090 2090 24% 2647 1748 256 2148 337
NH,' 020 021 01l 010 010 010 010 010 512
Na’ 012 013 009 018 024 02 018 02 55
K 008 001 006 008 007 008 007 004 202
nss-Ca® 008 014 02 037 040 031 049 029 189
Mg* 001 002 003 004 004 003 005 004 231

nss-SOs° 167 194 1.07 0.34 0.29 0.15 026 019 793
) 013 023 03 05 084 034 072 065 189
001 001 000 001 001 001 002 002 160

002 010 062 08 08 07 080 061 160

002 010 048 12 072 058 128 067 124

003 007 052 1.03 139 086 18 1D 85

002 004 021 033 037 023 042 03 328

0.10 018 029 028 029 0.19 0.5 0.21 135
107 0.00 108 047 043 0.26 038 0.37 64.7

0.00 114 1437 2140 1982 1754 1767 1912 140
203 6.52 1735 1374 1248 7.3 1248 1134 311
0.38 1.08 7.03 836 842 494 1311 58 172
019 0.63 298 462 500 29 462 443 150
7928 10981 16066 13336 17813 944 9.69 1007 50.7

NOs

Cl

Al

Fe

Ca

Mg

Na 0.29 0.29 0.3 0.36 041 0.3 0.38 037 317
K

S

Ti

Mn

Ba

Sr

Zn

Vv 0.70 114 6.40 10.01 10.89 6.71 893 836 155

Cr 348 348 1.52 6.59 35 323 235 1615 138
Pb 12.76 23.08 2441 6.74 3.7 2.06 313 1.04 782
Cu 282 345 351 408 313 1.49 29.03 1.36 200
Ni 1526 6.40 1362 513 6.08 538 557 28 585
Co 038 0.70 2.09 2.8 291 2.28 304 253 189
Mo 0.16 0.22 022 0.28 0.22 0.09 028 0.09 380
Cd 0.44 1.01 0.76 057 057 0.32 0.38 0.32 50.7
“Concentration units ; u&/m’ for NHs', Na', K', nss-Ca®, Mg“, nss-SOs“, NOs, ClI, Al, Fe, Mg, Ca,
Na, K, and S

ng/m’ for Ti, Mn, Ba, Sr, Zn, V, Cr, Pb, Cu, Ni, Co, Mo, and Cd
YE/T : Concentration ratio in fine and total particles, divided by 2.1 ym.
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Fig. 3. Comparisons of concentrations of size-segregated ionic components between
Asian Dust (AD) and Non-Asian Dust (NAD) periods.
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Fig. 4. Comparisons of concentrations of size-segregated elemental components between

Asian Dust (AD) and Non-Asian Dust (NAD) periods.
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ABSTRACT

The size-segregated Asian-Dust particles have been collected at 1100 Site of Mt. Halla in
spring, 2006. The mass concentration of atmospheric aerosols was 180.9 yg/m' during the
Asian-Dust period, which was about 3.8 times higher than that in Non-Asian Dust period
(474 pg/m'). The concentrations of nss-Ca”, Al, Fe and Ca in the Asian-Dust periods were
39, 60, 32 and 4.6 times higher, respectively, as compared with their concentrations in the
Non-Asian Dust periods. In the comparison of size-segregated aerosol components, the
concentrations of NHj, nss-SOZ", S, Zn, and Pb originated from anthropogenic sources
were higher in the fine particles (below 2.1 m). Meanwhile, the components of Na’, Mg”,
Cl" as well as nss-CaZ', Al Fe and Ca originated from soil and marine sources have shown
remarkably higher concentrations in coarse particles. The concentrations of NH,', nss-SO4%,
NOs, S, and Pb increased 2.7~58 times during the Asian-Dust period, when the air
masses have passed through the eastern area of China.
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