ol B M AT Y kR

B2 7] dlolg&e =4
w43 dHet 54l st




2003 @ 6 4




Contents

L]St Of Tab]es ................................................................................................................. 13

LASE Of FIGUIes e s st SRR

ABSTRAQGCT i i i s

1. A&
2 1};._—1 rﬂ %ﬁﬂg—t& .........................................................................................................

21 5.'};3'1&7] Z_]_- ol 3 22]7'\51 YYD SRS PRSPPI

2.2 FIAF @ A e L
23 o*]oig;;fé’:g] ;'2_23 ...................................................................................................
T L B I
31 oo]2 &9 BEH @ AE BAM

32 EA&xY 9z
321 WAL AR o] 2FE Ml W EA
322 FHAY o=

323 EAITAHAG clel2E AWt 5l A s ‘
324 wAA S oo RE UM B A e

331 vlgigAele] Z]aasel PNy FEohe]l BA o
332 FUA Gl 714825 PMy FiEske]

gA el 714 adsh PMy sEske] 7

334 s A e 71440k PMyy S Eoke] FAl

jS]
(%]
[}
o
>
ol)
>
AN



Table 1.

Table 2.

Tabhle 3.

Table 4.

Table 5.

Table 7.

List of Tables
Specification of a Beta-Attenuation Mass Monitor

The chemical constituents of aerosol particles and its

PMiy mean concentration for each wind direction at

Sang-Gok garbage dump in Mar. 5~6. 2003 30

PMig mean concentration for each wind direction at

Dae Cheong park in Mar. 1719, 2003, 33

PMs mean concentration for each wind direction at
Gyeong Nam technical high school in Apr. 9~10,

PMis mean concentration for each wind direction at

Hopo Subway station in May 19~20. 2003, 39

Correlation coefficients of PMjs concentration and

meteorological element at sampling Sites. e 42



Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

10.

11.

12.

List of Figures

The position of sampling and observation sites = §

Photographs of wind speed, direction and radiation shield

A photography of Handy Air Sampler oo enen 9

A photography of Scanning Electron Microscope and Energy
Dispersive X-ray for analyzing aerosol -oemea §

A photography of Beta-Attenuation Mass  Monitor
(BAM-1020, USA) for analyzing aerosol e 10

The soil origin aerosol particles {(a) S1 : 44.08%, Ca
36.18%, Fe © 19749 (h) Al 1 100% oo 15

The sea-salt origin aerosol particles (a) Na @ 44.65%, C] :
55.35% (b) Na : 33.79%, Cl : 5547%, Ca ‘@ 6.02%, K: 4.72
9/(’) ............................................................................................................................... 16

The anthropogenic origin aerosol particles. (a) Si : 29.53%,
K @ 828%, Fe 1 44.92%, Al : 17.28% (b) Si : 2.17%, Ca :
1010%‘ Tl : ’7316%’ \' 145’7% ......................................................... 17

The chemical components frequency(%) of aerosol particles
at Sang-Gok garbage dump in Mar. 5~6. 2003 - 18

Diurnal variation of PMj concentration at Sang-Gok
garbage dump in Mar. 5-~6, 2003 reeeeeeimeienenes 1G9

Diurnal variation of PMio concentration and wind direction
at Sang-Gok garbage dump in Mar. 5~6, 2003 e 20

The chemical components frequency(96) of aerosol particles
at Dae Cheong park in Mar. 17~19, 2003 oo 21



Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

13.

14.

16.

17.

18.

. 19.

20.

21.

22.

24.

Diurnal variation of PMig concentration at Dae Cheong park
I Mar, 1719, 2003 e s 29

Diurnal variation of PMw concentration and wind direction
at Dae Cheong park in Mar. 17~19, 2003 oo 93

The chemical components frequency(9) of aerosol particles
at Gyeong Nam technical high school in Apr. 9~10, 200324

Diurnal variation of PMyy concentration at Gyeong Nam
technical high school 1In Apr. 910, 2003 . 25

Diurnal variation of PMg concentration and wind direction at
Gveong Nam technical high school in Apr. 9~10, 2003 - 26

The chemical components frequency(%6) of aerosol particles
at Hopo Subway station in May 1920, 2003 e 27

Diurnal variation of PM concentration at Hopo Subway
station in May 19~20, 2003 - 28

Diurnal variation of PMys concentration and wind direction at
Hopo Subway station in May 19~20, 2003 e 29

Correlation of PMpy and Meteorological elements (a) wind
speed (b) temperature at Sang-Gok garbage dump in Mar.
5w6‘ 2003 ................................................................................................................ 31
Correlation of PMy and Meteorological elements (a) wind

speed (b) temperature at Dae Cheong park in Mar. 17~19,
2003 ............................................................................................................................. 34

. Correlation of PMjy and Meteorological elements (a) wind

speed (b) temperature at Gyeong Nam technical high school

Correlation of PMup and Meteorological elements (a) wind
speed (b) temperature at Hopo Subway station in May 19~
20’ 2003 .................................................................................................................. 40

_iv_



The Characteristics and Diurnal Variation of
Atmospheric Aecrosol Particles

in Busan Area

Jong -Pil Park

Department of Earth Environmental Sciences
Craduate School of Industry

Pukyvong National University

ABSTRACT

To know the characteristics of atmospheric aerosol particles in an
urban area, aerosol samplings were carried out at each site in Busan
metropolitan city. Meteorological observations were made to estimate the
correlation between meteorclogical parameters and aerosol number

concentration.



In addition shape, size and chemical property of aerosol particles were
analvzed using the scanning electron microscopelSEM) and energy
dispersive X-ray(EDX) to analyze diumal variation of aerosol particles.

As the results, silicate which originated to general soil component and
sodium and chlorine which originated to marine aerosol were detected in
the park area located near the coastal district. On the other hand, in the
city centre where there is much traffic and tall buildings around, the
elements of iron, zinc and sulfur were detected. This may be due to
artificial sources.

The particles which ranged from 1lgm to 10pm in size are mostly
shown in city. The marine aerosol is generally known as coarse particle
with size of 3-5pxm diameter were observed in this study.

The correlation coefficient between aerosol number concentration and
temperature was 0.56 and these results indicated that the concentration
of aerosol was higher related to temperature than other meteorological
elements, relatively. Generally, soil origin aercsol concentration was
higher than other aerosol components. They had each different
concentration depending on anthropogenic pollutants and meteorclogical

condition like a wind direction.
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Fig. 3. A photography of Handy Air Sampler

Fig. 4. A photography of Scanning Electron Microscope and Energy

Dispersive X-ray for analyzing aerosol



=

Fig. 5. A photography of Beta-Attenuation Mass Monitor

(BAM-1020, USA) for analyzing aerosol

Table 1. Specification of a Beta-Attenuation Mass Monitor(BAM-1020)

Principle Beta Ray Attenuation
Range 0-0.1, 0.2, 0.25, 05, 1, 2, 5, 10mg/m’
Lower Detectable Limit <Hug/m*'(1hour), <lpg/m'(24hour)
Flow Rate 0-20 ¢/m
Data Storage 200 days(]l hour sample)
Dimensions 310(H) > 430(W) X 400(D)
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Table 2. The chemical constituents of aerosol particles and its possible

origins

Element Possible Origins

Carbon Natural and anthropogenic

Nitrogen Oxidation of NO,, NH;, fuel additives
Sodium(Na) Mainly seasalt

Aluminum Mainly soil

Silicon

Sulfurt SO; 2 SO; %, s

Cholrine
Potassium
Calcium
Titanium
Chromium
Manganese
[ron
Nickel
Copper
Zinc
Cadmuin

Pb

Mainly soil

Oxidation of SO,

Mainly seasalt

Mainly natural

Soil and cement

Anthropogenic and natural
Anthropogenic,

Anthropogenic, soil
Anthropogenic, natural
Anthropogenic

Anthropogenic

Tire dust, smelting, fuel additives
Metal production and processing

Auto exhaust, industrial processes

- 12 -
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(b)

Fig. 6. The soil origin aerosol particles
(a) Si: 44.08%, Ca @ 36.18%, Fe : 19.74%
(b) Al : 10094
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Fig. 7. The sea-salt origin aerosol particles
(a) Na : 44.65%, Cl : 55.30%
(b) Na : 33.79%, Cl : 55.47%, Ca : 6.02%, K: 4.72%
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Fig. 8. The anthropogenic origin aerosol particles.
(a) Si: 2953%, K : 828%, Fe : 4492%, Al : 17.28%
(b) Si: 2.17%, Ca : 10.10%, Ti : 73.16%, V: 1457%
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Table 3. PMio mean concentration for each wind direction at Sang-Gok

garbage dump in Mar. 5~6, 2003

unit : ppm

site N
Sang -Gok

; : : arbage dum
wind direction 4 g p

N 57.50
NE 105.40
E 96.80

SE -
S _
SW -
W _

NW -
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Fig. 21. Correlation of PMis and metecrological elements
(a) wind speed (b) temperature at Sang-Gok garbage dump
in Mar. 5~6, 2003

_31_



Ax2z] ggdgA F&
R)7b -0.1304, 2590 AaASFE
o A 782 (EFEET 2299
ol esd & T AUt

_32_

Al 1T

A<= {correlation coefficient,

Get Anzdr) oY

= WA Ao

e

o

=3
=

i~

o A
< o

2

7
i

itjo

H



332 FAAA 713249 PMig 55299 @4

THAF PM %9 71484

F Ege BAS Lornr) sl

Zb wuk9le] wWE F%E Table 4°] Wel 1, 453 2coe] AuAAES

ooty 7| st AHEZF Fig. 220 vhehgict

Table 4. PMiy mean concentration for each wind direction at Dae

Cheong park in Mar. 17--19, 2003

unit : ppm

site & wvalue

wind direction

Dae Cheong park

N
NE
E
SE
)
SW
W
NW

39.08
43.73
75.19
139.75
13550
68.37
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Fig. 22. Correlation of PMis and meteorological elements
{a) wind speed (b) temperature at Dae Cheong park
in Mar. 1719, 2003
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Table 5. PMjp mean concentration for each wind direction at Gyeong

Nam technical high school in Apr. 9~10, 2003

unit : ppm
e Gyeong Nam technical
wind direction high school

N 54.00
NE 29.00
E 32,50
SE 47,17
S _

SW i

W ;

NW 4425
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Fig. 23. Correlation of PMy and meteorological elements
(a) wind speed (h) temperature at Gyeong Nam technical high school
in Apr. 9~10, 2003
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Table 6. PMip mean concentration for each wind direction at Hopo

Subway station in May 19-~20, 2003

unit : ppm
site
Hopo Subway station
wind direction

N 122.50
NE 121.00
E 111.00
SE 111.00
S 108.50
SW 120.71
W _

NW 121.00
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Fig. 24. Correlation of PMiy and meteorological elements
(a) wind speed (b) temperature at Hopo Subway station

in May 19-~20, 2003
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PMp®] #Xxet 7148 4(F 47 +2)9e] 4aA4% Table 791 et
W A

Table 7 Correlation coefficients of PMiy concentration and meteorological

element at sampling sites.

wind speed temperature
0.1304 (0.3388 Sang-Gok garbage dump
0.3955 0.5577 Dae Cheong park
0.4838 0.1822 Gyecong Nam tech, high scheol
0.1918 0.3989 Hopo Subway station
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