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A Study on the Diurnal Variations of Atmospheric

Volatile Organic Compounds in Busan Areas

Kil-Jong Seo

Department of Earth Environmental Sciences
Graduate School of Industry

Pukyong National University

ABSTRACT

The urban air pollution has been considerably increasing because of
the growth of population, the development of vehicles and increase of
point and line sources. In this study, to investigate diurnal variation of
VOC's concentration which is known as photochemical pollutants at
urban area, air samplings and measurements were accomplished in 4

sites, Busan Korea. The concentrations of VOC’s were measured from



each site during 3~5, March, 17 ~ 19 March, 9 ~ 10 April, and 19 ~
20 May 2003, continuesly. In addition, the meteorological observations
were made to estimate the correlation between meteorological elements
and VOC’s concentration.

The daily mean cocncentration of VOC's at Sang-Gok park was the
higher than other sites. The concentration of VOC’s at Dae Cheong
park was the highest during 0800 to 10:00 in a day. The VOC's
concentration of Gyeong Nam technical high school at Seo Myeon
downtown, Busan was generally lower than at Dae Cheong park and
their values were the highest during 02:00 to 04:00 in a day. VOC's the
concentration near Hopo Subway station where is in suburban was
considerably lower than other sites.

The concentration of VOC’'s mainly changed depending on pollution
source location and meteorological elements. The VOC’s concentration
difference by vehicles and population movement was high in downtown
area, Seo Myeon. Correlation coefficients between meteorological
elements and VOC's concentration at Hopo Subway suburban area had
the highest values

Therefore, These results could be applied to select representative
VOC's, air monitoring system at urban city, Busan as a fundamental

data for detection of VOC's concentration
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Fig. 3. A photograph of VOC's measurement

Fig. 4. A photograph of VOC’s sampler
(Portable VOC Monitor PGM-7600).



Fig. 5. A photograph of Oz analyzer(MODEL 49C)

Table 1. Specification of Oz analyzer(MODEL 49C)

Ranges

0-50, 100, 200, 500 1000 ppb
0-1, 2, 5, 10, 20, 50, 100 ppm

Noises

0.20 ppb RMS

(60second averaging time)

Lower Detectable Limit

0.40 ppb
(60second averaging time)

Zero Drift{24 hour)

< 0.40 ppb

Span Dnift{24 hour)

+ 1% full scale

Response Time

40sec (10sec averaging time)
80sec (60sec averaging time)

300sec (300sec averaging time)

Precision

+ 04 ppb (500 ppb range)

Linearity

+ 1% full scale

Sample flow Rate

0.6 liters/min

Operating Temperature

15-357C
{may be safely operated over
the range of 5-40°C)

Power Requirements

105-125 VAC, 60Hz 220-240 VAC, 50Hz 300

Watts

Physical Dimensions

16.75" (W) x 862"(H) = 23"(D)

Weight

53 Ibs.

Outputs

Selectable voltages and RS-232 (standard) 4-20

mA isolated current{optional)
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3.1 VOC's #= A3}
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o
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VOC + 2NO + 20: — H:0 + 2NO: + R* C(O)R” 21(1)
O: + hv = NO + O 21(2)
O+0:+M—> 03+ M 2(3)

b Aol 108 A VOC's ¥52 1AL Aoz @7 AxE
Table 20 “eRA )

An2elz] iy AS 05004 15:007 A= sjdxAe ogstg 9l
el HAE 4 gl ZF AHoA A HE VOC'se sEE I
hedel sl 0.350ppm, W BF AN 0.275ppm, AT Bt A
0.149ppm, T2 A3 A7) 2ol 0.078ppme 2 24 H Yot HaE
Az 7l g Ao 0.350ppma it 71 ¥ 52 vEhyg. o

Ao A% d¥d vEE A2y gl wEte] Foit 10:004
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of #&7]17F F M %2 ¥%9 0.767ppmeS KHoli th BEAH =
FxAsE FF@r|AE HAAF o2 VOC's2 FE7F 0.078ppmo 2 At
6] W& ANME Holi glon 14:00~16:00, 19:00~21:004] ¢ &= VOC's7}

1 9] 1:}..

"

2,
)
S
5

Table 2. VOC's mean concentration at sampling sites

Site & Value Sang Gok Daze Cheong Gyeong Nam Hopo Subway
Time garbage dump park tech. high school station
01:00 0.367 0.450 0.233 0.100
02:00 0.500 0.250 0.100 0.100
03:00 0.317 0,100 0.333 0.150
04:00 0.300 0.417 0.400 0.100
05:00 - 0.333 0.200 0.133
06:00 - 0.383 0.267 0.233
07:00 0.383 0.150 0.150
08:00 - 0.367 0.117 0.133
09:00 - 0.600 0.020 0.100
10:00 - 0.767 0.083 0.000
11:00 - 0.533 0.167 0.017
12:00 0.117 0117 0.033
13:00 - 0.017 0.217 0.050
14:00 - 0.100 0.033 0.000
15:00 - 0.233 0.133 0.000
16:00 0.250 0.225 0.033 0.000
17:00 0.300 0.267 0117 0.100
18:00 0.300 0.133 0.017 0.067
19:00 (.483 0.133 0.017 0.000
20000 0.333 0.167 0.117 0.000
21:00 0.400 0.217 0.133 0.100
22:00 0.250 0117 0.100 0.083
23:00 0.350 0.067 (1,133 0.100
24:00 0.400 0.233 0.267 0.117

Total mean 0.330 0.275 0.149 0.078
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Fig. 6. Diurnal variation of VOC's hourly mean concentration at

Sang-Gok garbage dump in Mar. 5~6. 2003.
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Fig. 7. Diurnal variation of VOC's concentration and wind direction

at Sang-Gok garbage dump in Mar. 5~6. 2003.
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Fig. 8. Diurnal variation of VOC's mean concentration at Dae Cheong

park in Mar. 17~19, 2003.
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Fig. 9. Diurnal variation of VOC’s concentration and wind direction

at Dae Cheong park in Mar. 17~19, 2003.
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Fig. 10. Diurnal variation of VOC's mean concentration at Gyeong Nam

technical high school in Apr. 9~ 10, 2003.
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Fig. 11. Diurnal varation of VOC's concentration and wind direction

at Gyeong Nam technical high school in Apr. 9~10, 2003.
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Fig. 14. Diurnal variation of O3z and VOC’s mean concentration at
(a) Sang-Gok garbage dump, (b) Dae Cheong park,
(c) Gyeong Nam technical high school, and (d) Hopo Subway station

during sampling date.
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Table 3. VOC’s mean concentration at each wind direction of sampling

sites.
unit : ppm
site . . . .
Sang -Gok Dae Cheong Gyveong Nam Hopp Subway
) ) ) garbage dump park tech. high school station
wind direction

N 0.308 - 0.083 0.100

NE 0.333 0.489 - 0.113

E 0.353 0.294 0.117 0.167

SE - 0.199 0.097 0.106

8 - 0.267 - 0.061

SW - 0.133 - 0.031

W - 0.160 - -

NW - - 0.219 0.017
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Fig. 15, Correlation of VOC's and wind speed at (a) Sang-Gok garbage
dump, (b) Dae Cheong park, (¢c) Gyeong Nam technical high school, and

(d) Hopo Subway station during sampling date.
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Fig. 16. Correlation of VOC’s and temperature at (a) Sang-Gok garbage
dump, (b) Dae Cheong park, (¢} Gyeong Nam technical high

school, and (d) Hopo Subway station during sampling date.
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Table 4. Correlation coefficients between meteorological  element,

pollution material and VOC's at sampling sites.

site Sang-Gok Dae Cheong Kveong Nam Hopo Subway

element garbage dump park tech. high school station
NQOx -0.2974 -(1.2392 -0.1009 -0.1401
Os -0.1708 -0.0383 -0.3198 -0.7200
wind speed -(.3258 -(0.1984 -0.2936 -0.6069
temperature -0.1943 -0.2048 ~0.5043 -0.7470
humidity (RH) 0.2975 ~0.0928 -0.5330 0.4336
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