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Abstract

Aerosol slurry samples were collected in 60-min interval using Korean Semi-continuous Elements in Aerosol
Sampler (KSEAS) between May 19 and June 6, 2010 at an urban site of Gwangju. The PM, 5 samples were collected
with aflow rate of 16.7 L/min and particles are grown by condensation of water vapor in a condenser maintained at
~5°C after saturation by direct injection of steam. The resulting droplets are collected in aliquid slurry with a air-
droplet separator. Concentrations of 16 elements(Al, Fe, Mn, Ca, K, Cu, Zn, Pb, Cd, Cr, Ti, V, Ni, Co, As, Se) in
the collected slurry samples were determined off-line by ICP-MS. KSEAS sample anaysis encompassed the sam-
pling periods for which 24-hr average elemental species concentrations were calculated for comparison with those
derived from 24-hr integrated filter samples. Relationship between elemental species measured by two methods
indicated high correlation coefficients (r), mostly greater than r of 0.80. However, we note that concentrations of
Al, K, Ca, Mn, and Fe, which are often associated with crustal elemental particles, in the KSEAS samples, were
substantially lower (1.4~ 11 times) than those found in the typica filter-based samples. This discrepancy is probably
due to difficulties in transferring insoluble dust particles to the collection vias in the KSEAS. Temporal profiles of
elemental concentrations indicate that some transient events in their concentrations are observed over the sampling
periods. For the elemental species studied, atmospheric concentrations during the transient events increased by fac-
torsof 4 in Mn~80 in Zn, compared to their background levels. Principle component analyses were applied to the
hourly KSEAS data sets to identify sources affecting the concentrations of the metal constituents observed. In this
study, we conclude that hourly measurements for particle-bound elemental constituents were extremely useful for
revealing the short-term variability in their concentrations and devel oping insights into their sources.
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Fig. 1. Schematic diagrams of semi-continuous aerosol sampler (left) and the introduction section of air and saturated

steam (right).
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Table 1. Analytical results of SRM 1640a.

Element Certified value ~ Measured value Measured/
(ug/L) (ug/L) Certified
Al 53.0+1.80 54.89+4.06 1.04+0.08
As 8.08+0.07 8.37+0.67 1.04+0.08
Cd 3.99+0.07 4.36+0.33 1.09+0.08
Cr 40.54+0.30 40.24+1.17 0.99+0.03
Co 20.24+0.24 20.23+0.77 1.00+0.04
Cu 85.75+0.51 88.25+2.90 1.03+0.03
Fe 36.8+1.80 37.51+2.62 1.02+0.07
Pb 12.10+0.05 12.76+0.56 1.05+0.05
Mn 40.39+0.36 40.63+2.24 1.00+0.06
Ni 25.32+0.14 25.50+1.42 1.01+0.06
Se 20.13+0.17 22.13+1.79 1.10+0.09
\% 15.05+0.25 15.75+0.41 1.05+0.03
Zn 55.64+0.35 56.86+ 3.06 1.02+0.06
i QA4a] QA AN 2R o7 AagE 57
Azke] Hew Hrlg §)sle] A PejA g A
2P BAS B 2 AAR SYssh O
HA AFE A7) HEZ2E FEE 60mL Teflon

Digestion §-7] (Savillex. USA)ol] ¥t} @ 18]
Huu)z 3:12 £33 HNOGJHCI & 7TmLE &
7ol B3 Az P8l E flste] of 4841 F
¢k 130~ 150°Cel|A] 713t @ 1% HNO;& £-7]
& AAT 5 71 2e) A A% @ 25he

FE49L 71d72 w5 F 1% HNO; £ 20
mLz 3MAZI @ uiAte g &g H& ICP-
MS(Agilent Co., 7500ce, USA)el| 2]3}le] 1632 <
AA1 8 (Al, Fe, Mn, Ca, K, Cu, Zn, Pb, Cd, Cr, Ti, V,
Ni, Co, As, Se)& 243519t ZEA = o= 10%
o) ¥ BEIE FYT W) o8] 22T F A
of w7 g =E Azl dsl BAsge

3. A  nH

3.1 KSEAS Ixai3IAI2
Hatz ©ol

FolAE W 254 A7) slelzE A A
~Ele] Aste Hrle 9)5te] 2447 FF LE
o) 24Aske} wlmslich ula AFE 913}l
4% Mebel 3407102 20004 59
1~59=2 % 8Yo|gitt & 29} 17
A W] SR U A5 Sy

EF D

k=) 7] 33 8F3]R] A 28U A 15

Table 2. Comparison of 24-hr average semi-continuous
and filter-based measurement resulits.

Filter-based method

Semi-continuous method

Elements (ng/m?) (ng/m?)
Al 534.3+685.9 49.8+57.3
K 361.8+310.0 320.5+1815
Ca 325.3+445.8 182.4+198.4
Mn 18.3+14.3 135+79
Fe 376.8+457.9 47.9+44.1
\% 340+1.7 19+11
Cd 0.7+04 0.6+0.4
Zn 68.9+46.1 69.8+85.8
As 23+16 1.8+14
Pb 23.4+19.6 14.8+15.3
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Fig. 3. Comparison of elemental species measured simultaneously by 24-hr filter-based and KSEAS methods.
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Table 3. Summary of elemental species measured by
semi-continuous method.

Campaign | Campaign Il
Species (May 19~ 22) (June 1~ 6)
Average (range) Average (range)
Al (ng/m?) 109.8(32.9~ 226.8) 14.7(7.5~ 163.8)
As(ng/m®) 3.2(0.9~7.0) 1.0(0.2~3.9)
Cd (ng/m?) 0.9(0.3~1.7) 0.5(0.1~2.3)
Ca(ng/m®) 361.0(71.5~906.9) 74.9(31.5~882.1)
Cr(ng/m®) 0.4(0.0~1.1) 4.2(2.2~8.6)
Co (ng/n®) 1.2(0.0~15.4) 0.5(0.0~3.6)
Cu(ng/m®) 7.4(3.1~12.9) 5.2(1.9~22.4)
Fe (ng/m®) 96.8(41.3~187.5) 19.0(9.0~58.8)
Pb (ng/m?) 31.4(12.7~59.0) 5.0(25~23.4)
Mn (ng/m?) 21.9(9.42~34.5) 8.3(3.8~28.5)
Ni (ng/m°) 1.3(0.3~3.7) 1.8(0.4~11.9)
K (ng/m?) 485.3(174.7~994.4)  223.5(98.2~649.2)
Se(ng/m®) 4.5(0.6~9.1) 3.1(12~127)
Ti (ng/m?) 1.7(0.3~4.0) -
V (ng/m°) 15(0.2~3.0) 2.0(0.6~5.5)
Zn(ng/m?) 99.8(48.3~189.7) 52.1(13.4~ 1066.8)
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Table 4. Results of principal component analysis with a
varimax rotation for the sampling campaigns |

and Il.

Element PC1 PC2 PC3 PC4
Al —0.050 0.977 0.009 -0.076
As 0.931 -0.125 0.131 0.103
Cd 0.843 0.228 0.045 0.293
Ca —0.102 0.945 0.028 —0.045
Cr 0.204 0.235 0.753 0.210
Co 0.096 -0.132 0.064 0.611
Cu 0.268 —0.084 0.519 0.635
Fe 0.175 0.949 0.096 —0.069
Pb 0.681 -0.138 -0.110 0.600
Mn 0.074 0457 0.735 —0.196
Ni 0.166 -0.428 0.717 0.387
K 0.898 —0.150 0.260 0.137
Se 0.736 -0.422 0.306 0.035
Ti -0.034 0.874 0.043 -0.164
\% 0.559 -0.452 0.601 -0.032
Zn 0.809 0.246 0.025 0.311

Variance 29.6 26.8 15.2 9.9

Note) Loadings > 0.6 arein bold, and > 0.4 arein underline.
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