The Annual report of Busan Metropolitan City Institute of BASHH AT
Health & Environment 19(1) 207~224(2009)

7] & TRER7I2LE=Z(POPs)2| o|dx 2= £dof ghet AT

T o= =
saw’ mest des us
AN I 2

Characteristics of Congener Distribution for Persistent Organic Pollutants (POPs)
in Air, Busan

Seung-Ryul Jeong', Eun-Hwa Jang, Do-Hun Kim and Kwang-Soo Kim

Industrial Environment Division

Abstract

The seasonal and spatial trend PCDDs/DFs (polychlorinated dibenzo-p-dioxins and dibenzofurans) and Co-planar PCBs
(polychlorinated biphenyls), POPs (persistent organic pollutants) pesticides and PAHs (polycyclic aromatic hydrocarbons) were
investigated. in the ambient air of Busan Annual mean concentrations of PCDDs and co-planar PCBs(TEQ values) were in ranged
from 0.017 to 0.242 pg—TEQ/Sm3 among all investigated areas such as industrial areas, commercial area and resident areas.
Industrial area(JA-1) was the highest concentration with 0242 pg WHO-TEQ/Smr. As a consequence of phase distribution,
PCDDs/DFs and co-planar PCBs(TEQ values) have more particulate compounds than gaseous compounds. In the case of
contribution ratio of PCDDs/DFs and co-planar PCBs congeners, 2,3,4,7,8-PecDF, 1,2,3,4,6,7,8-HpCDD and 3,3'4,4'-TeCB,
2,3'44'5-PeCB at real values and 2,3,4,7,8-PecDF, 1,2,3,7,8-PeCDD, 3,3'4,4',5-PeCB at WHO-TEQ values was found to be the
major contributor to the PCDDs/DFs and co-planar PCBs. . The results of PAHs research showed spatial and seasonal behavior of
PAHs with higher contents at industrial area(IA) and wintertime. The total concentrations of PAHs was 59.58 ng/Sm3 in ambient air
with about 90% existing in the vapor phase. As a consequence of annual mean contribution ratio, concentration of naphthalene
was more than that of the other compounds. Potential source of PAHs in ambient were identified using the phenanthrene
concentration, Flu/Pyr and PhA/Ant ratio and BgP/InP ratio. At most area, vehicular emmisions, especially disel engine were the
main contributors. In the case of the POPs pesticides, only hexachlorobenzene(HCB) among 18 pesticide compounds was detected
in the range of n.d.~1.05(mean 0.15) ng/Sm3. The annual mean HCB concentration was highest level in industrial area(IA) and the
trend of higher concentration of HCB in summer and winter season was turned out. Temperature is negatively correlated with
carcinogenic PAHs, co-planar PCBs(WHO-TEQ) and PCDDs/DFs. HCB, PAHs, co-planar PCBs(TEQ) and dioxin(TEQ) are
negatively correlated with ozone, but positively with NO.

Key words : PCDDs/DFs, co—planar PCBs, POPs, PAHs, HCB

N = BEAEL ARAE7|29EZ(POPs ; Persistent Organic

Pollutants)o]g}al 3}, o]2]dt AFAG7|LIdEREL 37

A7FY] AREEC] YA omAHog wL uomyomn ol BRI7|IZF Dol F E7h HA al ”401 F* EoH N
AR G SREEL og) 7 FER o] wEuo]l  AEM FAR oleSHE Ax
AFgel A7Folu AEiAle] we He|S of7|AzIc) ol#lgt  POPs S o, dH2Y], S5 U
SRR oA 37 oA Bslelr| MEskr £ sl Aol ¥ WY 2 =
Aoz By} vgA AW A o] esiEor Aaslya WS A% Edolty, XS “grasshopper effect” &}
HEA O] FEsi HFHOR A Y2 7AE st WS S sl %‘:’EL EL ;‘1144 e “PEOP‘?'J
= ]

o

*Corresponding author. E—mail @ socks7@korea.kr
Tel : +82-51-757-6937, Fax : +82-51-759-2964



208 Aed' A

rlo

AEA o =k

olg|gt POPs EAZRE A7t W A Hort d7
=7k0] o] SfsfAnt o]Fo] A 4= glal ERL WA &Y
o] = FAFAIY Fasgo] A7I7t Heol {08 A= (UNEP
; United Nations Environment Programme) FE3}o] 19973
Re AE7E JAS9E AF 20019 5¥0] AEZE HoF
(Stockholm Convention on Persistent Organic Pollutants)
o] AZENem, 20049 58 179 FHEEAUF. Sk
= Fofol 2001 10 4o MgE skFem, A 20079
19 25%of H]EZ Skgich olo tigt S oY =M
2007 1€o]| Rl edEd T, & Aol 2008
19 27e] AlgEglen, o] HE FojA POPs 4=
ek e, Alx 9 ARARE, iEAlE e, HE e
% 2717 el 5 s’

2B o RdRrledEd weHo] Ak i
E212 Aldrin, Chlordane, Dieldrin, Endrin, Heptachlor,
Mirex, HCB(Hexachlorobenzene), PCB(Poly
chlorinated biphenyl), DDT, PCDF(Poly chlorinated dibenzo
furan), PCDD(Poly chlorinated dibenzo dioxin)%5©o] 1.0H,
o] EZ ¢Jo] PFOS, PFOA, Chlordecone, Octa—BDE,
PCBe(Penta Chloro Benzene), ¢ —BHC 4 y —BHC 51} &
=450 =L POPs EA= FAISH] flgte] &4 =9 &
of gt

HfellA 19908 SHHEE ARR]H oz 2421 dle ol
ew E2 Aol MPEI Sl thol&4l(polychlorinated

o z= a7y

Toxaphene,

dibenzo—p—dioxins and dibenzofurans)
ohE ARFEY 27 FAA F2 di7IE Fd HiE =1
Aol EshHA A5 HAIES AA FH A=
ol st 545 7ML Jlom fart X 913 9 Tl
wa} tholLA1FZ(PCDDs) 75%, E2E(PCDFs) 135% % 210
Fo] olguAE A3 gct,

POPs £%2 9] 3l}2l PCB(Poly chlorinated biphenyl)+=
A7 AAfrollA =2 AREHeH, HYE &7 5 da
Aol vleER o 8 For WEEE Ttk PoBsi:
% 2007] EEA7E 9lov], olFol TRHO ol Al
H|Z=%E Co—planar PCBs&= Thol&A4ld} fARE 5448 AU
Co—planar PCBs= YWtAoz aprl S7id5 1R/l
Fobska ARESL =7 e S sm glom,
HA QHgE BHghEolr] wwel #74 Foz wiEHw
S, B B4 % B 59 HHL Bl o5
B3, ol Hlolg B 4E] FRomE At
T Al P vy PCBse] A9 19799 A7|AIH
of oA At H7171710l= ARgel SAIE AL, 1996 oll=
frefetetEdde o] o8 PCB E49 Sfloly Alx Ee
Aol FALGOL, HE 42 B AaTelA HlejEg
o2 wiEHI Sl PCBso| HidiA= oFF] AIE skl QIA
o Aoy,

POPs 4 F &Rk "RIVHIE Foft| o= 19699

5}

=X g
olF SEFAE T1Ei RofeishEddeYols 19919
o, 4 T zRAdel FHolur] izl

o]% ANEAIE B3
AREEA] o]Fol|l = AF7IZE 3 Foll IR ThesAdol B
E45o

C}shleFEErsl =4 815HE(PAHs ; Polycyclic Aromatic H
ydrocarbon) E3 AEEE oA F7IE =91 =
POPs ERE 9 3s}yo|1, UN/ECE(United Nations Eco
nomic Commission for Europe)oAl= o]n] FAHAEZ

2 AFE BASo|tt) PAHs: F2 ARIZHoI} Ae

Ak MER, ABA AR P WIS, AFA Ao, &
Wiyl 5 Qlsld oz WAHm, sholut 4kE B 9§
Aedd o mE WAIFH

= %S| 3 PAHsE WA |7} 27 o|AF

ol 33HES] FH O oF 2000]F9] o] JAA |7} EA s,

% u]= 4 H(US-EPA)A= 16%(Benzo(e)pyrene

FU)E, gl WHOOIAE 33%(317] PAH

2 o7fo] &7 GEANS TEjstn Yol PAHsE: Bk
At oA AR = A T iR b A

o)
T hl
=24 B2 8% Bede e AT 284 =

4
N
olX
N
o T
2
=)
I
ﬂ
i3
oX,
s
AL
S
N
=
=i S N )

rir
oo
i

J
Bt

omn] 27|90 wh},
sA oz obgal, olgjal QA WiAlweEst
A depdeh gy dA et AR b
Hajgo] 718Hp2 sjstaor Hobgslc),
S0l 7)) etav} sstHoR ol ol AT sl 9
ukgAdo] Al 18T PAHsE SRS HRo| wt Qapt
EL Ao R ERfslHAl £ ARkl AR EujEi T
otk rME} Z|HAde] Eaeks ATl Folo) emif (T
EE Bae] e 5 ojg] 7hx] 2o o&d),

EF PAHsHE Agho|u} A6 5 sldrs ANl 71
diroluh WA, AR 9 2R ARJAEESA 3 Fo=
EE 3 437 A 25 5o o5 Bl AN B
oz fEn, Eak A Aoz 7] Fog HEHo
7] BgERlol EHE AL, paske] HejE AEHoR §9)
e,

[
)
X
o
4
B
1o
=
o
0 )
o N sl
ol rﬂ ['UE
—10 ottt
=2 0
2

2 =1

e g

webd 2 gols
tiafs AdER oyl 59 tol&ARF(PCDDs/DFs), co-
planar PCBs, POPs £% % 59FfF 4 PAHsFO| tgt 5=
I ZF o] gAIZrY RaEAo Het AE stglen, Egth
o5 B AT ARIAT



7] & ARAR7ILGEA(POPs) Y] oA £ B I AT 209

ERCTTE
AlZRHF
PCDDs/DFs(polychlorinated dibenzo—p—dioxins and di—
benzofurans), Co-planar PCBs(Poly chlorinated bi—

phenyls), POPs(Persistent organic pollutants) & 5oFF 4
PAHs(Polycyclic aromatic hydrocarbons) £4]2 £J3t tfj7]
Am Qe GAE =243 7t EEE Al AHE 4
Q== High Volume Air Sampler(Sibata, Japan)& ©]-83}o]
Al7E A3t High volume air samplero]] YRR &2
ZX8 oA (Sibata, Japan)?} 7}IAAF E2 EZ-E PUF(Poly
uretane form, Sibata, Japan)E A2lslo] B 0.5 Sm’2] &
403 487} Bk oF 1341 sm’S) F71E EX5Hch

2 Aol ARE ARl ARESE] Holl 7] Blgke
(Thermolyene, USA)E ©]&3to] 6004 oF 5AIF o] &)
A F71E 59 EeEs BTl e ARESHleH,
Poly Uretane Form(PUF)2 ARE- Hof u|g] Acetone(Wako,
Clo] 2 A1 ELA-2)S o] &38)0] Soxhlet(Sibata, Japan) Q= 24A4]
b Fet FET o diAAClE A A=A S ARESESITH

A2 FA)7]= Co—planar PCBs, POPs % s 9
PAHsO| AEE BEZEAS Totslr] flsto] 14, 44, 74, 10
4 T F 43 A A=7E AHF S

ANERFA G2 Fig. 10 Uebd A o] A9
S 5 =R A9S AlEslste] SR 27 G T,
AHE), AAAARHEE), AN, TS, 5
% 671l A AlRE AHFSHAC

HEE Al
of AlEAfFell AMSFH Filter ¥ PUFE 217} LiESfo]
Soxhlet &3} Soxhlet £&o] ARESH 8=
ARgSEE o, Wi 0] &R 24AKF ©
3 S P

/)

7145 5

Fig. 1. sampling sites in Busan.
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Table 1. Investigated compounds in this study.
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PCDDs/DFs(17X) | Co-planar PCBs(123E) PAHs(16E) POPs Pesticide(18=)
2378-TCDF 244 5-TeCBE Maphthalene HCE
12378-PeCDF 3.3'44'-TeCB Acenaphthylene Heptachlor
23A478-PeCDF 2'.3,44' 5-PeCB Acenaphthene Aldrin
123478-HxCDF 2,344 5-PeCB Auorene Heptachlor epoxide
123678-HxCDF 2,344 5-PeCB Phenanthrene Oxy-Chlordane
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123678-HxCDD Indeno{l2 3-cd)pyrene p.p'-DDD
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Fig. 2. Concentration of PCDDs/DFs and co-planar PCBs according to the sampling areas and seasons in Busan.

. = 5 =z
% AT 1A-1 ARBE(FLA ) RA-1  SEFE(FAAY)
— ol — X =
1A-2 AHEEFHASD) RA-2 &} FEEFAAND)
— o (=
CA-1 AL FCFFAA) RA-3  7IAS(FAAS)
0400 4 —#—Particulate —h—Gas | 0025 3000 —#—Particulate —h—Gas | 4500
o . £ 2500 - 4000 o
E oo E E © - 3500 &
= =
E d E 2.000 F3000 2
5 Foo1s S = =
£ £ £ F2500 £
2 = 2 1500 k=
£ L oow0 E E 2000
E s £ 1000 L1500 £
@ o @ a
g | 2 g F1000 &
5 0005 8 5 0500 5
] [&] [ 0500 O
L 0.000 0.000 I 0.000
a) Real value concentration
=~ 0.025 1 —4—Particulate —h—Gas [ 0003 - 0.005 7 —4—Particulate.  —&—Gas r 00035
E T E - 0003 &
3 0.020 [ 0.003 E @S 0004 | E
=1 L
ﬂ | 0002 E E 0.0025 g
& 0015 - g T, 0003 - | ooz B
% o002 & £ 2
S 0010 - £ & o002 - 00015 £
B o001 g £ g
£ oo £ £ 0.001 0% &
g o001l E é - 00005 §
o o
S oooo - - oooo § 3 a - -0 H
5] 8
%
F &S S S ESSSES SES
Pl S i S St
ST G B B By
"&'{-”"?‘.ﬁ‘.@"’n*'*?,,},,;{‘q’ VP e G
SRV A N A

b) WHO-TEQ concentration
Fig. 3. Congeners profiling of PCDDs/DFs and Co-planar PCBs

Congenerd REEA]
ZF A9 At A5 9 WHO-TEQ %9 congeners'd

REEHS Fig, 39 Uehfgict A%gke] 4$ PCDDs/DFse]
S 7R2ARE 2,3,7,8-PCDFET 2 AR BolA] Aridow

L=olT QRIS A9 3.3 (4.4 —TeCB7} 71 Wo] A&
1A-2 A3 AleRE AR A AR B 2,3 (4,4 5-PeCB7}
7P wo] AZE|glon], AIRCE 33 4,4-TeCB, 23,44 5-Pe
CB 112|1 2,33 ‘4,4 —PeCB7} Wo| AZEL AFS Ry,

according to the sampling areas.

71 9]9] thE congeners2] AESEE ulnlsiich

NI WHO-TEFZHS Z1§A\Z1S 4% PCDDs/DFst QA
ZEAAF BT vt BxE Hejow E3| 2 34,7,8—PeCDF
7V 7 28 EEEXEE H$ oW, Co—planar PCBs & 714
=0 3,3'4,4',5-PeCB7} 71V =& AoZ Yehton 11 99
th2 congenerES WHO-TEFZfo] HE ol dAS HFS
7= ol#fich



216 Al .ge

PAHs HEE4

7t Aejo] N2A X718 PAHs 5=

AU ZE A9E EXol§FHER FEste] FYPAY
(IA—l IA—2) *]’%‘Xlo—ﬂ,(CA—l), vzr-7‘]?<]‘£‘,(RA—1, RA-2,
RA— 3) 37H;<]ocl = 67H ;(]149] /\]g_.‘é. ﬂ]xhﬂi 71—7L szH

sto] US—EPACA e|tiido=z 4
ZAI}t= Table 49F 2t}

AR R F7FE surrogate FEEA 3% T3t 3|4
2 A A&7} 10~130%2] RISIE WEsHlen, S/NH| 3:1 9]
o|e] o dhaljA BT skt

B2} g7 AA-e] PAHs 1652 HisT= 59 58 ng/Sm’,
6%2] WM PAHs?] 7% 2.6Ing/Sm 02 ZANHICE A9
H2Es FYA9 1A-2 AT 1A-1 ¥ A¥H F=7t
7}7} 83,94 W 79,64 ng/Sm’O® 71 A uElgo
I theos: ARIYel CA-1 (70.30)0]%1.om, RA-1
(61.87) > RA-3(30.84) > RA—2(30.91)9] <=0 & Uepth A
72 E CA-19} RA-3 A Aeh ZAMNA A A YGoflA
oA5do 7P A AEESIE odFHole TEEY 0%
o]A} Naphthalene®] J3Fo & L7} olzxl& & 4~ gk
AL A XHe] it AEE s BEE HY o EH
6.39 ng/Sm’o & 71& Worom A2 18,18 ng/Sm’o2
oAFAe) vlgf o 3uf A= o =4 HE=UE Manoli %29)

3t PAHS® 1652 2ARSH

Caricchia 5% @ Guo % 9 Papageorgeorgopoulou’” S
oAFAol= di7] Foll gHtolu &3l se= Qlste] ALH

PAHs®O| 5%=7} o}§HRT o #rial Husigict X3 o]
& dute W 5% 7 §aen ® 70 dpdnes
ARt Folledl EdFol-= o153 Naphthanlene®]
FFOE 23|y AFHEY £ FEE Hrh

ZAR3E 167] PAHs 5 TARCOA] BIH B4R BERSla Q=
Benzo(k)fluo—
Indeno(1,2,3—c,d)pyrene 2!
Dibenzo(g,h,i)perylene 5 67l 3}&9] s E3XE 0,73~4.06
ng/Sm%i % PAHsoH:= 2] AFHER 2 Aols ROl
oj-oh:]. PAHs &= | H]—O]—/\-] PAHs_-] = __\Eulé E‘:H_ =
R ) BE B A1 Aol Rl dh
RA-2A1700] 7F Woken] ol b sk, olefs 2nt
= UAIHA 9] HUSY PAHs i57} o2 Ao s}
of AiiEez o A ASHW] "l Ao= =i
AdoMs AHER & AJols EO]X]‘: i
2o Aul= Manoli B, ¥} Papageorgeorgopoulou A,
C?’%J A7AT A R 0.32~0.37 % 0.21~0,38 1 TH=
= %S el Al71E Ueld PAHs/E PAHs
8] ti-2e] AFolA ALE 7 =A dERTh
ol W 222 #5549 67 E42 167] PAHs F H|ug
Bl & EARA ol B2 VA EHETE ASE

WSk PAS 22 Tl o wol EAE] mhed

Benzo(a)anthracene, Benzo(b)fluorancene,

rancene, Benzo(a)pyrene,

oY
H—I
Ao
2

AR/ 7r2d BRG] BB

Z- 2199 ARAH AZIE YR/ 7t B EEEA
2 Fig. 5° VepQlch ey PAHsO] A9 AMNA A
AR 9 A APoA BE AR/ 7EAAT BRI] Hl7) 1 of4F
o2 Rt EHol ¢ EH2 ZoE yehgth FPAIYQ
IA-1 A 9 1A-2 AR A= 7R YR/ 7Y B
o] v7t o Aldol HlF| B3] wom, AddA9el ca-1
Ao e odE-l, 1E)ar FAXYQ RA-1 A, RA-2
A 9 RA-3 M= Aol 7FY A vErt xod
BERxEA o] F3lo] YePth AEHERE ASH A/ 74
‘:'2]_4 ];]]7]_ 14 7982 OTX]_}\]— ‘:'110] 7]_/\/“— E’Zloﬂ H]EH ﬁé},&
o ol HEHSeH, 1 tho=E: 7HEH(0.86) ) B2
(4.67) > AEH(4.30) 02 YEgTh o] Axtoa]
4 PAHsO] jFEL My B2 25k A2 o = 9
Lo o]&jst A= Alexander A 570 AFATIME B
E9%0] 167] PAHs FolA U4 PAHse TR Ex[Eo]
AHoR =2 EHUER o]FolA Q7] wiie| tiFE 7k

A EE}h UMY BAE EA5l= AoE o=t
Z PAHs®| 7% CA-1 A9 ALHL AQsties XA}
KH*J A A L AZIA QR 7R BRO] H]7) 1 ot
2 el M PAHsOR= 28] QAW EdECE 7R
Edo| t Wo| A& AoE yepgtt zF A o9E AW
Frol oigh R/ 7kt Bl v el PAHsO| A
/74 B9 vleks @] TRl 1a-1 X3 9 TA-2
Aol Zzh oF 0.36 ¥ 0.412 7Y Wton, Aol
CA-1 A%o] 0.68% 71§ %lth AWERE ALHe| 0.79
2 7P =oon 83| 02622 7P WA JERT ¢
Y202 PAHst= WIAILE)Zl A4 7iAY =, J8n
HAE7F WEs AR AR EWol EAsHA ==t
B 5 AqiAT) ZA AL TiRES] A @ A7|oA] AR
A EHo] Wol AEEo] Y EFETE Vi Bl o

wol A&t Ao tehgr,

|

P

;sa ol =

PAHs9| A|9d EFFE

7 2199] 167] PAHsol gt AEE H HEES= Table
50 vrebdl AAY AR A X <ol phenanthreneo] 71
wo] HEEST FAAG 1A-2 AR Aer A A
A& o= fluoranthene, pyrene, naphthalene % fluorene
son wo| AEEYen, -2 A4S B AU ot
=2 pyrene, fluoranthene, fluorene X naphthalene =02
ol H=H3MeE A ZA| Fatol A= phenanthreneo] 71
o] AEEE AeF YEPtoen I thS-°F &= fluoranthene
> pyrene » naphthalene ) fluorene =& Wo| AL Q)
ur =90] gy Yol H&E B4EC) 5= phenanthrene®]
7 52 55 YERYRC ™, pyrene, fluoranthene, an—
thracene % naphthalene¢| H|1% T2 40| H|3lo] 1
=5 UL AtdaelqAd Hd W PAHs sk
pAR-S 1 HH7]7}/\,4 ke 7Aoo 7 Tddsl=e AREH E
AT 23 olst fAT 2k dehhol S o] 9
PAHSO| Sl AEA0] RS wol W Ao sl

5



7] & ARAR7ILGEA(POPs) Y] oA £ B I AT 217

L
O
L
L

Tl
([}
{0,

(1]
I
B

I
(g
(i

Tl
10, S

L

Tkl

(i,



218 Aeal gest

oy
1
ot
o
i

400 1

350 A

m Particulate mGas

300 1

250 1

200 1

150 1

100 1

Concentration (ng/Sm?)

a0 T T T T T T T T T

Fig. 4. profiles of total PAHs in air, Busan.

-

80O
Carc PAHs B Total PAHS
500 |
400 A J
00 7
o - =
z A (] W A

Concentration (ng/Sm?)

0.0

K]

Ga

Ga

Ga

Ga
PzrtlcuI:e u

Gas

Particulate
Particulate
Particulate
Particulate
Particulate

5
-
:
:
E
g

Fig. 5. Regional concentration distributions of carcinogen/non-carcinogen PAHs and particulate/gas phase PAHs according to

the sampling areas.



7] F ARAAF71LAEZ(POPs) o] o] A =i Egof w3t At 219

Source of PAHs
16%29] PAHs 5 2¥GHUS AT 4 Q&= parameter
L oofgl A gl O % dwdew ol wueh:
parameter %8| sL}7} HIZ Phenanthrene/Anthracene®] H|2}
Fluoranthene/Pyrene®] B0t} o}zloZ  Phenanthrene
/Anthracene®] H|7} 10Xt} 2}l Fluoranthene/Pyrene?]
H|7} 12t 3 2 ge JES|(pyrolytic origin)o]il, Hi|=
Phenanthrene/ Anthracene?] H|7} IOEE]- =37, Fluoranthene
/Pyrene®] H|7} 1Ht} 2o @ L 314 A H(ptetrogenic
origin) = YA SQl=tl Fig. 60l Eht'}ﬂ o] thiEe
Aol daEsi7t F e@delr, 2&VIGEE)  1A-2XF
ptetrogenic origin® & UEGOH 1 @ YHZ] XH-ofA=
FEgh BEE HolA oAl o] 7HA HY e gl
Sz weEgich

1.60 1
|
i
| RA-1(2)
; o
1.40] !
1A-1(3) |
] i ca-1i2)
; 0
12 1 paaly
Q¢! 0
l20o  RA-E(D  RA-3)
5 & o
E: CA-1(1) i RA-2(3) CA-1d)
o IA 201)
Ei 14-101) g ;
m i
1 00—fmmmmemmmmn L e e e TR e LT LR R LR REL LR P
i
|
i
i 14-2(2)
0.80 ' o
|
;
i
14-2(4) ¢
0.60] ‘\A 2(3)
|
T * T T T T
0.00 20.00 40.00 60.00 80.00
PhA/ANT

Fig. 6. Relationships between FluA/Pyr and PhA/AnT in

ambient air.

PAHs®| EZEI|A 167] PAHsS] ES3 _gxg% 2A15 A
T} Phenanthrene©| 71 o] HEE o] dt

HAY B G wol W Ae2 BuEged, U 5
O3} Caricchia £°20 9= azlo] g = Tt

B ujde] ot 71YE 47§t parameter 24 BgP/InPo]

HES AAISII L o] w7} 1.1-1.2 AZo|H t]AdAl
3.56-3.8 AxojH 7I&ANRS] &S H= FoZ Histal

ek & s} Fig, 7ol ekt AR Bep/inre) vl

opke] Aoz QIIAIRE TRl XH B A7lelq 1.0 &

o Ut SAES) ] B0l EAIRE AEAS] e @
= PAHs| TjsEe Tjaxlere] ofaRel Ao woElet

400

300

00

10 7‘%"’%"‘"

000 ———T—— T T T T T T T T T T

Bghip/inP Ratio

SELLLLLLIIOSO00 000000008

R A R U

Fig. 7. The ratios of and BgP/InP according to the sampling

areas.

POPs 22 & sUR 7S5Y

FAAY ZE A|9E EXolgHHERE JhEste] FHEAY
(IA 1, IA-2), ArARA(CA-1), FAAARA-1, RA-2,

A-3) T & 67H A9& 741?“‘:“‘% Zzr Ngs AFfete] &5
=5 FoelA H3 pOPs B4 5 F54 A H Boll &8l
71944 %"4‘% % Toxaphenes A|2Jgh 18%-2] EA(TA}
4hg E23DE& ZAREE A= Table 50 eIt

ol59 FAFES HFE 970U FE ARE Ee= ARV}
R SAEUAAY A EEE2A, 1HRAde] HE POPs

EHE vl W2 AoR L}EME} —

rpiES ZFelA & 18%9] &4 5 HCBE Al9fgt v
A EAEE A HEHA 2tk HCBE thol&4lelut
Co—planar PCBs®} nfz7IA| 2 H|QjEA oz HhiE= HAME
F9] il SAlol AFgE SEMEE S SPUEN FEA
Q1 TA-13F TA-2 A|FollA] vlaLd] gho] HEESGIon, of=
Tremblay 73} Jonathan L. B, S22 3z|99] tj7] %
HCB %7} A HE=UHL Bugt d+4duet fARE 73
sFololom, w3k WEH|ALER ZAFATLARY] Anpwn®
oM 2007d ZAF A A HAsLr) 0.04 ng/Sm’o
W E ATLATQ] 0,05 ng/Sm’T} H]Z=ElgIT}

53], HCBY} Ze Afe thE 7Y 22 Mirexot
HEo] A HEYEARA, EYF Fof o]8EE sIFENY
LRTE= AE FEEAY 34 Eu A7 ol sl A4
= HA]\gi EAAOR A7 AEA AWE AR,
A 5 FEN B o] MEHE oAM=
LR ‘11 HATFE FARE s UER ST

AR FEEALS HH Z*PFH“ A AFeA o EH-A
740l 7} wol] A&

Ay B

HEEA &L, 7k



220 Hual - gest-Aw

~
A

For

Table 5. Seasonal and phase distribution of HCB according to the sampling areas(ng/Sm3)

Sampling time

Sampling sites Phase Average
Spring Summer Fall Winter

Particulate 0.00 0.00 0.00 0.00 0.00
[A-1 Vapor 0.03 0.25 0.18 1.05 0.38
Industrial Total 0.03 0.25 0.18 1.05 0.38
i Particulate 0.00 0.00 0.00 0.00 0.00
[A-2 Vapor 0.00 0.40 0.15 0.67 0.30
Total 0.00 0.40 0.15 0.67 0.30
Commercial Particulate 0.00 0.00 0.00 0.00 0.00
area CA-1 Vapor 0.00 0.24 0.24 0.18 0.17
(CA) Total 0.00 0.24 0.24 0.18 0.17
Particulate 0.00 0.00 0.00 0.00 0.00
RA-1 Vapor 0.04 0.50 0.14 0.30 0.25
Total 0.04 0.50 0.14 0.30 0.25
Resident Particulate 0.00 0.00 0.00 0.00 0.00
area RA-2 Vapor 0.00 0.29 0.16 0.09 0.14
(RA) Total 0.00 0.29 0.16 0.09 0.14
Particulate 0.00 0.00 0.00 0.00 0.00
RA-3 Vapor 0.00 0.36 0.14 0.01 0.13
Total 0.00 0.36 0.14 0.01 0.13
Particulate 0.00 0.00 0.00 0.00 0.00
Average Vapor 0.01 0.23 0.11 0.25 0.15
Total 0.01 0.23 0.11 0.25 0.15
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