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Particle-Bound Polychlorinated Dibenzo-p-dioxins and Dibenzofurans in the Ambient Air of Busan
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Abstracts

The particle-bound polychlorinated dibenzo-p-dioxins and dibenzofurans in the ambient air by sampling TSP, PM10
and PM2.5 in aerodiameter were measured at two sampling sites (industrial site and residential site) during April and
June 2012, respectively. TSP, PM10 and PM2.5 were simultaneously collected by means of high volumn air sampler,
PM10 impactor and PM2.5 impactor. And the concentration of PCDDs/PCDFs in TSP, PM10 and PM2.5 were assessed.
The results were as follows.

The TSP concentration in industrial site was 176.0 and 128.3 ug/m’ in April and June, respectively. The contribution
rate of PM10 and PM2.5 in TSP was 75.5 and 55.7%, respectively. In the case of residential site, the TSP concentration
in April and June was 68.5 and 69.0 ug/m’, respectively. And the contribution rate of PM10 and PM2.5 in TSP was
70.1 and 59.2%, respectively. More than 50% of the PCDDs/PCDFs were associated with particles of <2.5um in both
sites. And over 80% of the PCDDs/PCDFs were associated with particles of <10um except for the sample that was sampled
at residential site in June. Generally a smaller particle had a higher PCDDs/PCDFs contents, regardless of sampling sites.
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Fig. 1. Sampling sites.
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Table 1. Sampling information and meteological conditions for the collected aerosol samples

Sampling site  Type of aerosols S?;Eggg Tem;zoeg)a ture V\ﬁrzil/sseed Wind direction RH(%)
Hakjang—dong Industrial area 2012.4.23—4.25 18.6 3.1 WNW 58.2
Yeonsan—dong Residential area 2012.4.18-4.20 14.8 1.4 NW 63.8
Hakjang—dong Industrial area 2012.6.4—6.6 23.5 2.3 WNW 57.9
Yeonsan—dong Residential area 2012.6.5—6.7 24.0 1.8 S 69.3
Table 2, Target compounds and Toxic Equivalent Factor in this study
PCDFs PCDDs
Compounds I-TEF" Compounds I-TEFY
2,3,7,8—TCDF 0.100 2,3,7,8—TCDD 1.000
1,2,3,7,8—PeCDF 0.050 1,2,3,7,8—PeCDD 0.500
2,3,4,7,8—PeCDF 0.500 1,2,3,4,7,8—HxCDD 0.100
1,2,8,4,7,8—HxCDF 0.100 1,2,3,6,7,8—HxCDD 0.100
1,2,8,6,7,8—HxCDF 0.100 1,2,3,7,8,9-HxCDD 0.100
2,8,4,6,7,8—HxCDF 0.100 1,2,3,4,6,7,8—HpCDD 0.010
1,2,8,7,8,9-HxCDF 0.100 OCDD 0.001
1,2,8,4,6,7,8—HpCDF 0.010
1,2,3,4,7,8,9—HpCDF 0.010
OCDF 0.001

Y I-TEF : International Toxic Equivalent Factor(1997)
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Table 3. Condition of gas chromatography and mass spectrometry

Descriptor Condition Descriptor Condition
Instrument HP 6890 Instrument Autospec Ultima
SP—-2331 5
Column (60m x 0,25mm IDX 0,2um film thickness)| S°WrCe temp. 260 T
Carrier gas Helium 1.0 ml/min Electron energy 35.0 eV
Injection mode Splitless mode Resolution over 10,000

Inlet temp. 260C

Initial temp. 100°C(5min.)

20C/min. — 200C (7min.)

5 C/min. — 260°C(36min.)
10C/min. — 270C(2min.)

Oven ramping

Injection volumn | 2 uL

Electron Ionization

Jonization mode Positive Mode (EI')

Selected Ion Mode M+ and M+2 or M+2
(SIM) and M+4

Interface temp.

— Capillary line 1 | 260TC
— Capillary line 2 | 260TC
— Re—entrant 260TC
— PFK septum 160C




s

H54 -

A~
[$)

=
=

A5

gl

AnibohE, FakekE, JEHOP S 718158 5 TSP, PM10 2 PM2.50] g thol 84l = 9 w9
of 7t BT Aow wokEm k3t AFat HH%ﬂi U8 7loles 2ARE A= Fig, 4] YA ¥4
Al & FF PM2.5 A3 Oﬂ oigt tfF o] Qlojop & A A|Ql s Ao F Hol&Al sk 497 69
2 woEc 7k7} ¢F 0,155 % 0,028 pg—~TEQ/Sm’0] 9100, 7]
el ks A the]LA4l sl 0.019 % 0.004
HX| ddE Cho|=sdl s pg—TEQ/Sm’| Blste] 4 &7 Yehsith, o= 34
o = = = _
Ha el 97 AAe] gElAl 20129 493 6o A9 o] - FAR A B]gto] tholg4l wiEHe] J7F
April June
En 2000 ‘;n 2000 1 )
£ 1600 £ 1600 ¥
E E
£ 1200 £ 1200
g g
§ 800 § B00
ﬁ 400 E 400
£ g
00 00
PM2.5 PM10 TSP PM2.5 PM10 TSP
M Hakjang-dong M Yeonsan-dong B Hakjang-dong M Yeonsan-dong
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