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The tandem monitoring system composed of Scanning Mobility Particle Sizer and Aerodynamic Particle
Sizer (SMPS-APS) was simultaneously operated with other PM mass monitoring devices using B-ray absorp-
tion method such as BAM 1020 at Seoul intensive monitoring site during over 3 months, 2010. The monitoring
results of SMPS-APS combination and B-ray absorption method show high correlation when the relative
humidity was between 40 % and 60 %. On the other hands, the correlation between two monitoring methods
was obviously low in high humidity due to the hygroscopic growth of particles. In addition, several Asian dust
(AD) and high PM episodes observed during the monitoring period seemed to make a difference to the mon-
itoring results. The SMPS-APS system underestimated the PM,, mass concentration during AD periods
because the counting efficiency of APS decreases for the large particles (> 5 pm), whereas the overestimating
the PM, 5 mass for high PM episodes due to hygroscopic growth of fine aerosol and recounting the small par-
ticles in the boundary size range of SMPS and APS was observed.

Key words: Scanning mobility particle sizer; Aerodynamic particle sizer; PM,; PM, 5; Seoul intensive mon-

itoring site
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Table 1. Specifications and operation conditions of SMPS-APS used in this study

SMPS (Scanning Mobility Particle Sizer)

APS (Aerodynamic Particle Sizer)

Classifier Model 3080
DMA Model 3081
Impactor (cm) 0.0508
Neutralizer Kr-85
DMA Sheath Flow (L/min) 5.0
DMA Aerosol Flow (L/min) 0.5
Particle size range(nm) 10.4~504.8
Measuring time per scan (sec) 1800
Particle size resolution (channels) 108

Dilution Ratio 20:1
Aerosol AP 0.250
Total AP 0.450
Classifier Model 3321
Sheath Flow (L/min) 4.0
Aerosol Flow (L/min) 1.0
ADP Voltage (V) 223
Particle size range (um) 0.523~19.81
Measuring time per scan (sec) 1800
Particle size resolution (channels) 52
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Table 2. Meteorological condition at Seoul intensive monitoring site

e i)

163

=z E}:l-:E =

o=

BAM™ 1020(Met One

s
2o 9
e

Z24= 24 m/s ©|9)

AWS A&

=
=

Abg-3tol

AHEE i 7

o},

6~7°C X e, 7}
XS 5% 74]":‘
° 2 WHale FAE
ATt 629 H532 2527 3 79 "S'%k—é =
H~ZF Aol EES g
Ao R Ad Fde] 7]

O

vl

GHAPOR i

gAES}L HlasEE =

Temp (°C) Wind Speed (m/s) Rainfall (mm) RH (%)
April 9.7 24 64.5 54.1
May 17.3 2.2 104.0 62.2
June 23.4 2.8 126.5 61.5
f AR A \ % : |
4 A || 4 | =2l ‘ \h ﬂ | e
S WS 7))
(a) (b) (c)
Fig. 1. Wind rose at Seoul intensive monitoring site in (a) April, (b) May, (c) June, 2010.
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Fig. 2. Variation of meteorological condition at Seoul intensive monitoring site.
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Table 3. Comparison of mass concentrations measured by SMPS and B-ray absorption methods in April AD and NAD.

(unit : ug/mg)

AVG STDEV Median Max Min
NAD’ 219 10.1 20.5 51.3 3.0
PM,;  AD'(4/1.15~21) 452 15.0 452 60.7 30.0
AD(4/2.08~4/3.00) 30.6 13.7 244 64.5 18.2
SMPS-APS NAD 37.8 179 36.8 102.9 54
PM;, AD(4/1.15~21) 1194 37.2 105.3 194.4 109.9
AD(4/2.08~4/3.00) 105.7 314 96.0 180.9 71.0
NAD 224 10.5 20.8 64.0 2.0
PM,,  AD(4/1.15~21) 275 7.7 275 37.0 19.0
Beta-ray AD(4/2.08~4/3.00) 25.4 12.1 23.6 49.0 5.0
NAD 38.3 21.9 47.0 92.0 5.0
PM,, AD(4/1.15~21) 134.7 14.7 135.0 158.0 120.0
AD(4/2.08~4/3.00) 142.0 30.0 141.0 200.0 105.0

*NAD: Non-Asian Dust, AD: Asian Dust

Table 4. Comparison of mass concentrations measured by SMPS and B-ray absorption methods in May AD and NAD.

(unit : pg/m?)

AVG STDEV Median Max Min
NAD" 229 12.0 15.0 80.1 21.0
PM,,  AD'(5/10.13~18) 22.5 15.2 18.0 275 17.6
AD(5/11.11~13) 27.1 18.7 26.8 35.1 25.7
SMPS-APS NAD 39.0 28.7 26.9 102.5 35.2
PM;, AD(5/10.13~18) 114.2 56.2 72.6 151.9 131.2
AD(5/11.11~13) 101.1 64.0 54.4 106.5 95.4
NAD 224 12.9 139 66.0 1.0
PM, 5 AD(5/10.13~18) 20.2 17.1 135 26.0 16.0
Beta-ray AD(5/11.11~13) 25.3 20.6 15.8 29.0 23.0
NAD 44.2 26.5 24.7 96.0 2.0
PM,, AD(5/10.13~18) 125.3 45.8 40.7 154.0 140.0
AD(5/11.11~13) 104.3 38.8 32.4 106.0 103.0

*NAD: Non-Asian Dust, AD: Asian Dust
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Table 5. Comparison of mass concentrations measured by SMPS and B-ray absorption methods in June HCE and Non-HCE.
(unit : pg/m?)

AVG STDEV Median Max Min
M Ncln-HCE 34.1 38.1 19.4 182.1 23

SMPSAPS 25 HCE'(6/17~18) 139.1 58.4 69.2 194.3 35.7
PM Non-HCE 38.1 22.8 335 219.8 4.1

10 HCE(6/17~18) 130.8 75.7 93.0 254.3 47.7
PM Non-HCE 29.6 16.4 27.0 83.0 1.0

Beta-ray 25 HCE(6/17~18) 112.8 35.8 121.5 160.0 66.0
PM Non-HCE 41.6 185 40.0 99.0 5.0

10 HCE(6/17~18) 134.3 44.7 1385 203.0 104.0

*HCE: High Concentration Event
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Fig. 12. Comparison of SMPS-APS to B-ray absorption methods PM, 5 and PM,, ratio and relative humidity in June.
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