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Comparison Study on the Distribution of the Trace Elemental
Concentration and Emission Source in Ambient Air of the Daehwa
Industrial Complex and KAERI Region
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Abstract

The aim of this research as one of the inter-regional cooperation projects by the IAEA is
to enhance the use of nuclear analytical techniques for air pollution studies. For the collection
of air particulate samples, low volume(stacked filter unit) samplers and Nuclepore
polycarbonate membrane filters were employed. Samples were collected on selected sampling
dates(non-working day(friday) and working day(saturday)) and regions(Dachwa industrial
complex and KAERI) in Taejon which were expected to be different elemental concentration
and emmission source. From the collected samples, mass concentrations of each particulate
matter(PM) and elemental carbon were calculated with particulate size and trace elements
were analyzed by INAA. Variations of mass concentrations of particulate matter were
measured and compared monthly in accordance with sampling site and particulate size. The
yearly mean for each element was evaluated and the distribution of each elemental
concentration was found. In addition, Enrichment factors were also calculated and emmission
sources were divided into two cateogories. The measured data were treated statistically to
estimate the relationship between the concentrations of eight elements, mass concentration of
particulate matter and elemental carbon.
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o] 714 e : Mass absorption coefficient, Dr. Cohen?] A9tz 4.9 + 1.9 cm™/ ug,
Ro : unloaded filter reflectance for a given wavelength (100)

R : loaded filter reflectance
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Table 1. Monthly Mass Concentration(ﬂg/mig) of PM at Sampling Region

Site DC DF KC KF
Date

1998. 11. 29.16 33.09 19.53 32.76
1998. 12 35.26 13.97 24.64 36.34
1999. 01 27.94 13.65 21.69 22.58
1999. 02 21.06 7.16 17.08 12.05
1999. 03 50.85 741 23.16 13.46
1999. 04 33.03 14.81 20.28 20.44
1999. 05 37.23 10.99 23.89 22.43
1999. 06 23.18 12.48 14.47 26.36
1999. 07 15.24 9.34 8.45 17.26
1999. 08 16.01 9.53 3.08 11.92
1999. 09 17.20 14.23 6.84 1551
1999. 10 38.31 12.26 10.11 10.27
Mean 28.71 13.24 16.10 20.12




Table 2. Elemental Concentration (ng/m®) with Particle Size and Its Ratio

Elements| DC DF DF/DC | KC KF KF/KC| DC/KC DF/KF
Al 934 134 0.14 606 171 0.28 1.54 0.78
As 1.90 1.58 0.83 1.29 2.92 2.26 1.47 0.54
Ba 22.5 7.60 0.34 11.2 5.33 0.48 2.01 1.43
Br 13.2 9.95 0.75 6.26 11.6 1.86 2.11 0.86
Ca 724 149 0.21 406 73.7 0.18 1.78 2.02
Ce 1.71 0.68 0.40 0.94 0.50 0.53 1.82 1.36
Cl 329 72.8 0.22 156 58.8 0.38 2.11 1.24
Co 0.80 0.33 0.41 0.16 0.18 1.14 5.00 1.83
Cr 23.1 6.15 0.27 9.53 461 0.48 242 1.33
Cu 434 12.2 0.28 10.7 13.0 121 4.06 0.94
Fe 102 167 0.16 405 155 0.38 0.25 1.08
Hg 242 2.32 0.96 1.77 2.71 1.53 1.37 0.86

I 1.14 1.29 1.13 0.80 1.68 2.09 1.43 0.77
In 0.15 0.07 0.45 0.03 0.06 1.67 5.00 1.17
K 497 212 0.43 204 317 1.25 1.96 0.67
La 0.71 0.12 0.16 0.38 0.15 0.39 1.87 0.80
Mn 29.9 11.1 0.37 9.66 8.27 0.86 3.10 1.34
Na 598 162 0.27 319 167 0.52 1.87 0.97
Sb 7.02 5.15 0.73 2.67 6.70 2.51 2.63 0.77
Sc 0.18 0.02 0.11 0.10 0.03 0.31 1.80 0.67
Se 2.87 1.01 0.35 0.81 1.33 1.65 3.54 0.76
Sm 2.93 0.33 0.11 2.93 0.57 0.19 1.00 0.58
Ti 73.8 16.9 0.23 45.9 176 0.38 1.61 0.96
\% 5.98 2.96 0.50 1.73 2.29 1.32 3.46 1.29
Zn 76.5 53.5 0.70 21.2 40.5 1.90 3.61 1.32




Table 3. Enrichment Factor and Its Ratio with Sampling Site and Particle Size

Elements | DC DF DF/DC | KC KF KF/KC | DC/KC DF/KF
Al 14 1.8 1.31 1.6 1.5 0.93 0.88 1.20
Ti 2.0 4.2 2.10 2.3 2.9 1.26 0.87 1.45
K 2.3 9.1 3.90 2.1 8.8 4.08 1.10 1.03
Ca 2.4 4.5 1.89 2.4 1.4 0.59 1.00 3.21
Fe 2.4 3.7 1.49 1.8 2.2 1.26 1.33 1.68
Na 2.5 6.3 2.48 25 4.2 1.72 1.00 1.50
La 2.8 4.3 1.50 2.8 35 1.26 1.00 1.23
Ce 3.4 12 3.65 3.4 6.0 1.73 1.00 2.00
Mn 3.8 12 3.39 2.2 6.3 2.80 1.73 1.90
Co 3.8 14 3.73 14 5.2 3.73 2.71 2.69
\Y 5.3 24 452 2.8 12 4.33 1.89 2.00
Ba 6.4 19 3.09 5.8 9.0 1.56 1.10 2.11
Cr 28 68 243 21 33 1.58 1.33 2.06
Sm 59 61 1.03 108 68 0.63 0.55 0.90
Cu 95 246 2.57 43 171 3.79 2.21 1.44
As 128 970 7.58 158 1174 7.41 0.81 0.83
Zn 132 846 6.38 67 418 6.23 1.97 2.02
In 179 738 4.11 73 403 5.46 2.45 1.83

I 277 2866 10.32 355 2432 6.84 0.78 1.18
Cl 307 620 3.02 266 327 1.23 1.15 1.90
Br 641 4408 6.87 53 3368 6.08 1.16 1.31
Hg 3680 32153 8.74 4900 24583 5.02 0.75 1.31
Sh 4263 28500 6.68 2056 24266 8.21 1.44 1.17
Se 6973 22387 3.21 3578 19341 541 1.95 1.16




Table 4. Correlation Coefficients betwwen of Elements, Sc and PM (a) DC, (b) DF, (C) KC

and (d)KF
Sc Al Fe k La As Cr Sb Zn  PMio Sc Al Fe k La As Cr Sb Zn  PMos

Se | 1.00 Se | 1.00

Al | 093 100 (a) Al | 087 100 (b)

Fe | 092 090 100 Fe | 077 059 100

k [ 092 072 087 100 k [ 064 038 0338 100

La | 098 069 090 096 100 La | 076 027 029 063 100

As | 075 051 065 071 074 100 As | 051 049 052 055 034 100

Cr | 046 003 073 047 049 029 100 Cr | 013 028 036 001 014 017 100

Sb | 052 057 062 065 059 037 045 100 Sb | 025 020 034 039 058 042 038 100

Zn | 061 024 083 067 067 042 08 065 100 Zn | 046 044 076 041 017 048 027 037 100

PMi | 078 068 084 080 08 060 065 073 073 100 PMzs | 040 035 038 070 020 076 005 039 045 100
Sc Al Fe k La As Cr Sb Zn  PMio Sc Al Fe k La As Cr Sb Zn  PMos

Se | 100 Se | 100

Al | 096 100 ©) Al | 094 100 (d)

Fe | 097 060 100 Fe | 093 08 100

k [ 091 057 087 100 k | 048 040 052 100

La | 097 013 096 021 100 La | 090 080 08 057 100

As | 060 024 061 044 057 100 As |-037 048 065 055 065 100

Cr |-011 -004 -0.06 -006 -011 -0.14 100 Cr | 052 -020 -021 -019 -014 -0.18 1.00

Sb | 036 021 048 050 009 024 014 100 Sb [ -036 016 025 020 024 024 -022 100

Zn | 005 036 066 072 062 045 012 080 100 Zn | -033 025 049 068 050 059 -023 059 100

PMy | 088 054 089 08 035 057 -010 051 071 100 PMas | 032 034 043 074 047 063 -027 046 083 100
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Figure 1. Monthly Variation of Mass Concentration of PM
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Figure 2. Ratio of Elemental Concentration between Non-Working Day(N) and
Working day(W)
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Figure 4. Ratio of Enrichment Factor between Non-working day(N) and Working day(W)
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