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Vertically Distributed Aerosol Sampling and Analysis using
Tethered Balloon Sampler System in Ansan
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Abstract

It is very important to measure atmospheric particles and evaluate the characteristics of them since aerosol can
influence atmospheric environment, climate, and health. Satellite, aircraft, radio sonde are usually used to measure the
vertical distribution of particle properties, temperature, humidity, and pressure. Although the method of using an
aircraft is favorable to collect the horizontal distribution of the particles, but unadaptable to measure the vertical
distribution of the particles. However, al-in-one balloon particle sampler system can collect particles depending on
each altitude controling the balloon by winch. In this research, we performed the air sampling on the TEM grids using
house made light weight impactor at the altitude of 300m and 900m. The collected particles were analyzed using

TEM/EDS.
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Fig. 1. Change of Altitude and Temperature during measurement.
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Fig. 2. Schematic of Sampler Package.
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Table 1. EDS analysis of Fig. 3. (a), b), (c) samples.
Sample 1 Sample 2 Sample 3
Element
Weight% Atomic% Weight% Atomic% Weight% Atomic%
C 0.39 0.77 0.49 3.07 - -
¢} 36.98 54.15 3.80 17.70 0.21 123
Na 0.91 0.93 0.92 297 - -
Mg 133 1.28 - - - -
Al 18.10 15.72 - - 0.15 0.51
Si 2254 18.80 - - - -
K 3.16 1.89 - - - -
Ca 0.37 0.22 - - - -
Ti 0.20 0.10 - - - -
Cr 0.39 0.17 172 2.46 170 3.01
Fe 433 1.82 0.20 0.27 0.24 0.40
Cu 11.30 4.17 24.96 29.28 24.13 34.90
Cl - - 2381 5.92 12.01 31.14
Co - - 0.19 0.25 0.27 0.43
Zn - - 354 4.04 125 1.76
Pb - - 55.26 19.88 60.02 26.62
S - - 6.10 14.18 - -
Totals 100.00 100.00 100.00
Table 2. EDS analysis of Fig. 4. (a), b), (c) samples.
Sample 4 Sample 5 Sample 6
Element - - - - - -
Weight% Atomic% Weight% Atomic% Weight% Atomic%
C 227 3.80 2.90 7.63 0.45 0.99
N 6.23 8.94 - - - -
O 38.87 48.85 14.73 29.08 24.10 39.61
Na 30.12 26.34 - - 8.37 9.58
Mg 461 381 0.29 0.38 119 1.29
S 0.18 0.13 16.61 18.67 15.56 14.57
S 475 2.98 031 0.31 3.01 2.47
Cl 2,67 151 18.09 16.11 9.66 7.16
K 131 0.68 0.61 0.50 117 0.78
Ca 0.49 0.25 1.20 0.95 145 0.95
Cr 0.32 0.12 0.67 0.40 0.56 0.28
Cu 8.19 259 9.95 4.94 6.56 272
Al - - 6.18 7.24 14.14 13.78
Fe - - 0.58 0.33 3.61 1.70
Zn - - 27.87 13.46 9.92 3.99
Ti - - - - 0.23 0.13
Totas 100.00 100.00 100.00

PAAR Vol. 7, No. 4(2011)
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Table 3. EDS analysis of Fig. 5. (a), b), (c) samples.

- Sample 7 Sample 8 Sample 9
ement Weight% Atomic% Weight% Atomic% Weight% Atomic%
C 7.53 14.84 3.74 6.31 0.96 2.68
o] 31.82 47.11 39.51 49.96 12.21 25.47
F 0.95 118 - - - -
Na 0.30 0.31 23.64 20.81 - -
Mg 167 1.62 8.28 6.89 1.65 2.26
Al 4.49 3.95 - - 0.41 0.50
Si 9.83 8.29 0.09 0.06 0.51 0.61
S 1.28 0.94 4.83 3.05 13.82 14.40
Cl 0.92 0.61 0.59 0.33 14.31 13.47
K 0.30 0.18 1.45 0.75 - -
Ca 25.38 15.00 125 0.63 32.88 27.39
Ti 0.35 0.17 - - - -
Cr 0.44 0.20 0.32 0.13 0.75 0.48
Mn 0.15 0.06 - - - -
Fe 137 0.58 - - 12.52 7.48
Cu 13.23 4.93 11.06 3.52 10.00 5.25
N - - 5.24 7.57 - -
Totas 100.00 100.00 100.00

Table 4. EDS analysis of Fig. 6. (a), b), (c) samples.

- Sample 10 Sample 11 Sample 12
ement Weight% Atomic% Weight% Atomic% Weight% Atomic%
C 1.10 2.30 7.82 17.15 10.00 21.68
O 25.88 40.42 24.79 40.83 23.03 37.48
F 3.98 5.23 - - - -
Na 0.60 0.66 - - - -
Mg 0.99 1.01 0.50 054 0.30 0.32
Al 12.29 11.38 - - 0.29 0.28
Si 27.42 24.39 - - 0.56 0.52
P 0.20 0.17 - - - -
S 1.88 1.46 0.47 0.39 0.25 0.21
Cl 158 112 5.49 4.08 0.61 0.45
K 178 114 - - - -
Ca 6.71 4.18 48.12 31.63 51.60 33.52
Ti 0.52 0.27 - - - -
Cr 0.45 0.22 0.55 0.28 0.58 0.29
Mn 0.13 0.06 - - - -
Fe 5.30 2.37 0.23 0.11 0.62 0.29
Cu 9.19 3.62 12.02 4,98 12.15 4.98
Totals 100.00 100.00 100.00

Particle and Aerosol Research #| 7 ¥ A 4 &
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Table 5. EDS analysis of Fig. 7. (a), b), (c) samples.
Sample 13 Sample 14 Sample 15
Element
Weight% Atomic% Weight% Atomic% Weight% Atomic%
C 5.30 13.83 3.39 9.10 7.91 14.51
o 21.09 41.36 2257 45,51 29.98 41.26
Mg 0.43 0.56 0.92 122 11.99 10.86
Al 0.47 0.55 0.34 0.41 - -
Si 4.37 4.89 0.34 0.39 155 122
S 171 167 1.02 1.02 3.99 2.74
Cl 4.06 3.59 135 123 2.27 141
K 1.01 0.81 0.06 0.05 0.59 0.33
Ca 145 114 7.56 6.08 175 0.96
Ti 381 2.50 - - - -
Cr 0.96 0.58 0.91 0.57 0.39 0.17
Mn 0.19 0.11 - - - -
Fe 30.66 17.22 45.42 26.23 - -
Cu 18.60 9.19 16.02 8.13 18.60 6.45
Zr 5.89 2.02 - - - -
\% - - 0.09 0.06 - -
Na - - - - 20.98 20.10
Totals 100.00 100.00 100.00

Table 6. EDS analysis of Fig. 8. (a), b), (c) samples.

Samplel6 Sample 17
Element - - - -
Weight% Atomic% Weight% Atomic%

C 0.86 1.88 8.80 17.20
O 27.71 45.40 28.03 41.14
Na 0.28 0.32 - -
Mg 4.47 4.82 12.66 12.23
Al 8.00 7.77 0.78 0.68
S 12.97 1211 157 131
S 3.15 2.57 0.18 0.13
K 0.65 0.43 0.33 0.20
Ca 30.30 19.82 29.54 17.31
Ti 0.23 0.13 - -
Cr 0.46 0.23 0.47 021
Mn 021 0.10 - -
Fe 2.75 1.29 0.56 0.24
Cu 6.52 2.69 6.70 2.48
Sr 144 0.43 - -
Cl - - 10.39 6.88

Totals 100.00 100.00

PAAR Vol. 7, No. 4(2011)
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Fig. 3. PM1.0 samples at an altitude of 300 m in 2011.10.23 (a),(b),(c) TEM images.
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Fig. 4. PM2.5 samples at an altitude of 300 m in 2011.10.23 (a),(b),(c) TEM images.
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Fig. 5. PM1.0 samples at an altitude of 300 m in 2011.11.25 (a),(b),(c) TEM images.
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