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Abstract

Passive air samplers (PAS) have been developed since the early 2000s and widely used for the atmospheric
monitoring of persistent organic pollutants (POPs). PAS are useful especially for the investigation of source-
receptor relationship of POPs because they provide higher spatial resolution data. In Korea, however, only a few
research groups have conducted POPs monitoring using PAS. One of the reasons for the limited application of PAS
might be due to a complicated calculation method for air concentration. In this study, therefore, we introduced the
principle of polyurethane foam (PUF)-PAS, which has been most widely used in the world, and provided an
example of the calculation of air concentration of polycyclic aromatic hydrocarbons (PAHs). As all data tables and
equations for this calculation were provided, this method can be used for the conversion of the amount of POPs
(ng) in a PUF disk to air concentration (ng/m>).
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environment programme: UNEP)2] AEZE3 <}

1. M = (Stockholm convention)ol| 4] A 8} POPs Z7-ol| =
t}o]$-415 (Polychlorinated dibenzo-p-dioxins/furans:
7] & ZFAH7] 29 EA (Persistent organic pol- PCDD/Fs), 7] 44 %2k (Organochlorine pesti-

lutants: POPs)-> s &A4Ql |5 BA2A AEH,  cides: OCPs), Z8] 933k d (Polychlorinated biph-
A, AFA, AR ol%, oAl Ase EAS enyls: PCBs), B.-23}A4:}%1 4| (Brominated flame re-
i) (UNEP, 2013). 91873 Al 8] (United nations  tardants: BFRs), 2}%-3}-31 % (Perfluorinated chemicals:
PFECs)o] 9o}, w3t s 2= Q] Rl vh7] 2.9 &4 (Ha-
zardous air pollutants: HAPs)Ql o}shi}sk=etslpi
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Fobel FANIEAL ok AT, frel 52734914
3] (United nations economic commission for Europe:
UNECE)®] w7|eHdE8d Az olgol 3t Heof
(Convention on long-range transboundary air pollution:
CLRTAP)¢||A] POPsZ XA = ¢lo} (UN, 2004).

HR2e] POPs:= tf7] Fo= wiEsd F FHAY
o= FalEe] A=, A712] )% (Long-range
atmospheric transport: LRAT)S 3| =2 ¢} 141X
oo =7 o]%E3tt}(Choai et al., 2009b; Choi et al., 2008b).
POPs?| 27 AFE olssly] SlsiME MiEd-o%
21 A (Source-receptor relationship) S 3}elsl= 7
o] $AlolH, o]5 S g A2 d7]
RUEFo] I o]t} POPs =t o2 W74
A o] vlE|A w$- e fFo|BE (42 ng/m),
= 7] # 7] (Active air sampler: AAS)e] dZql
2] 713 3] 7] (High volume air sampler: HiVol)Z
|-8-38ke] 22 717 (G 12~24A17hell w2 9]
AE.(1,000m® W)= A3k Hivole F=9} &
FAE ol&ste] AT} K-S A== T|AY
A A8S A4 A AFT 5 e Aol
et v AT e s 58 A 913 2]
FUEHE 9 ZF2]$-d sHE (Polyurethane
foam: PUF)3} §-2]4-8-2 € (Glass fiber filter: GFF)
2 Az wAlsol 35l A71% Taslol Bk
3 Hivol 7443 37 52 el o g Aol
EA2740] ool gz POPse] A2ld $xg sfot
=1 stA7} ¢l (Choi et al., 2009a).

9o} 2 FAIE s As] $1s] POPs RUE|H S
23t 4% 7])x) 3] 7] (Passive air sampler: PAS)7} 7
"= ¢l v} (Wania et al., 2003; Shoeib and Harner, 2002;
Huckins et al., 1993). PASE F-ZA| 5 o]-&3le] 7]
% POPsZ A F 3k zhebst A olo). F2A= 714
Z71°] & Aoz A gus AHlA
AL £7) Rl ARE™, FAA TRt 4719
Tz wet AEAF &=t Fekiln AF7HA] o
¥t PAS7} =gl ot A F-7-2] PAST} F2 A}
453 glek (1) ¥HE3Ad=AA] (Semi-permeable
membrane device: SPMD)x 1]=-%x]& 2 A= (US Geo-
logical Survey)ol| A 4 RUEE-go = s utEglo
™ (Huckins et al., 1993; Huckins ef al., 1990), t}7] =
YE e = d7] Al&-¥lt} (Bartkow et al., 2004; Loh-
mann ef al., 2001). F2A 2= FAA A =)L

Rl ooff

o

o

R/ @A 2299 A2%

4l (Triolein) o] AFE-E™, A|BAFH ol &= 2~3F A=
o] A|zte] " as}r) (2) Resin-PASE EE2E4sw
(University of Toronto)el| 4] 7]¥l AX2A] XAD
$A8 EFZA 2 AF2-3tc} (Wania et al., 2003). A=)
Foh XAD 4409) 544 7VeAe) deke o
om 712 wIEe] FPsahz, AlekA o3}
A Foln W A AT e Sushe o
glslt}. (3) PUF-PASE sy} 31742 (Environment
Canada)ol| 4] 7)=) 9] ©™ (Harner ef al., 2003; Shoeib
and Harner, 2002), A AlA-o= 71 de] ALgs
2 Qo) Z8]-9-9eE )23 (Polyurethane foam disk:
PUF disk)& F3A2 Agsls, A4 A 84377
< 3= A 2UE|Sel| *3slth PUF-PAS
9 A, Fx, F7] (<50 x50 cm), FA) (< 1kg), A
e 1T o, 73l AR I BB A
gl o5 B, A7 2AMAE Yoz & A7
M 50709] PASE A|Zlste] 1 F 4075 A
o} (Choi et al., 2012).

A AAA 2= 20007 ZHFEE POPs Xy E]
HE 13l PASE AHgsl7] AzMElew, S
2000 Zubel] #]& A7) = o] (Choi and Chang,
2005), A= F8 A=A, FHEAL FA 7|4 F
< fAte® S| 48 F 9} (Choi et al., 2009a).
Jevt A3 Sl e A st dF4elA
T PASE &8-3 AF-E 435t gtk PAS A=
Abgabg o] wl-g- kb, x| el Al A F A
Aas AFHY & dgdl= EF8kaL, SvlelA #4
A7 BASTA b olfE () AR AdE
PAS7} 2 7|A S diAte g st 9lom (54
S7HA4> (Toxic equivalency factor)7} l&= POPs:=
F2 YR}Ae] HullE] =2 (Choi et al., 2012; Baek et
al., 2007) PAS A= AFH o= s H7} Bl
g5 022, () Hivolsh v mste] A z21]
E&AA o] slow, 3) A7) F=gHAb el gk o]
F= 5ol Yoz weloh (4) =3k H4 dFY o
kel AlmAF 71zbe] dastEg (AzHEs] sl dot
3 7 i EdellA ] B v Eely Fxo] dHEts
spershe o @A7F Qe

PASE o|-45}e] 2% A4 swAnst 7|2
Mk 71 A& Eel 22 (Gas/particle partitioning
model)& o] 83}ed YA} =xE FAs}31, HiVol

A8 5 o] g3t X|d EAo] == mds wA

2 A
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4> 9lok (Baek et al., 2007). o|n] FZel| A= YA
Alax AFHT 4 3= PAST}E /NEE ST} (Tao et al.,
2009; Tao et al., 2007). &4, PASS] |22 Hivol
& Ase BEa A=Ak oke Hivole]
=53 S-S Hlste] B »U31A| POPs © &3}
A g ushe Zloleh PASE AmAR 712 7]
A2 CEE T4 710 e Y] dEel As
AH A Aol wie} A 823 S (Sampling rate)o] o+
% 9lom 2 (Melymuk er al., 2011), &3 F=3He
APEsR=d SHA7E ol 22l2E PAS BB

A& AT 524 Hope o9 A dedxe] A
717F Bt 2 9ASS Fotela, L3-8

o A=
& e As) Folok Gk 53, eqiue o

A
By st A4 a2 dsEe Bt
7] SlalAe pEdate] Basin, of o) vhi
A7) wel A7AEe] PAS A3k ALgal7] of

¥ FHel

PASS] ubdel 2lsh ATEFS oln] B
NRARIA FHEEE B AN v glon
=2 (Choi and Chang, 2005), ¥ =Fo|XE 7P ol
AHE-El 3 9l PUF-PAS?| 7|29l w=AdH
& AAIE) Agasct o8 vhetoz Al wE
Aellel s e ANsens ue g o
FAFEo] PASE 47 B8 4 o€ Aol

2. =3I F 7[=0|E

2.1 =7 F 7|

PUE-PASE = 7] ~g]ale]2 )2 2] = (Dome)
Alolol] Z2]$-#etE v] A= (Polyurethane foam disk:
PUF dishy® 23 23 F28) 4507141707
o]t} (23 1). PUF-PAS A& AlZolA s}
3717} v %A & (Mixing bowl) F 7§ 2 A =& 4
Aurk 371e vlmd AHEA A s 534
= AL Bl B} 52 EolZ 4 gl FRe|H
PUF-PAS EAol| A& Faste] 4% T25
AXE 5 glermz A|gAF Ao Aghe] ¢
53], A1F7HA] g PAS ol 7Ht g3 A8t
A A+ glemz A AR g ol A

]
£ 2

Fig. 1. Passive air sampler (PAS) equipped with a polyure-
thane foam (PUF) disk.

453 glow UNEPeIA FA18h= A A+ 29
POPs %21 E]] (Global monitoring program: GMP)o]|
A% PUF-PASES AR&-3l3 Qloh
PUF )22 7)314F POPs2 A21317] $13 Hivol
o AAkshe dubHel FaA 2, PASl = F2 3
A2 AH4-Foh PASe| AH4-E= PUF tj&=
= 2
°]

Rlrlr

HiVolel| =2 PUF t]x3e) vl3] A Fe] Z
9k Zlo] EAle|th PAS dFolA dubq oz Alg
sz PUF 239 14, 77, d=5 1§ 24 v}
ehlisdet A we] AHEE T e B AEAFE
(3.5m’/day)3} o] o|g3te] AP BAH FEA
2 1.9 (Effective sampling volume)¥ £ F742] PUF
Hazg g4tez sta ook 22z o8 449
AFE AHEE A fells =X o5 e b7
FEE AR of gt

PUF t|238 7f8sta A& o= Ao x]ut,
AB2AHE vl Folle 7] 2P =l weh 22 &
Aol A AL S epdth (17 3). PUF-PAS?)
T2, YA 87 =] PUF BT Ak
SAPE AFHE AL A 4 e, W] F o
A=t T2 FHA A o]F FHApe] F2 WA
gt} (Choi et al., 2008a). wjelA] dubE oz 7|A)| Aol
AN HAZHA g BAe] PAS AlBddA HEEH7=
A FEpFe] w4 deme Adubgel 7|AAG

POPs¢] 2 @4F Foto= FAI7F HA] vl
2.2 7|=0|2

FEA7IAFE 71ex s Bl ks Bl
7134 POPs= &&A|o)| AF3l= A o)} A}
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14cm

>

- Diameter: 14cm

+ Thickness: 1.35cm

- Surface area: 365 cm?

- Volume: 207 cm®

- Effective thickness: 0.567 cm
+Mass: 4.409g

- Density: 0.0213 g/cm?®

Fig. 2. Information on a polyurethane foam (PUF) disk used for passive air sampling.

Fig. 3. Change in the color of polyurethane foam disks.

ARZ 25 PAS7F U3 A urE|e] ont (Tao er
al., 2009; Tao et al., 2007), 7]&o)| A=tgl A=A
ol 451711} PAS 3ol AARE AA ke >
Folot. A|F7kA {2 AHE I Sl PUF-PAS,
Resin-PAS, SPMD 52 2% 7|JAFS djAte = &}
3 9+

= o
=2 =2

P SAR=RS)

£ AolN 7143 PAS 7| 20| E3 A5 At
o} 3173 (Environment Canada)o| 4] W33l =% U]
£9S ¥kslc} (Harner et al., 2004; Pozo et al., 2004).
71414 POPs7} PUF €] 22216 §35) % #4& 37]
2} PUF 7 AHel| F 72| 7 7A= (Boundary layer) o]
et 7P sl o]FA 7o) & (Whitman’s two film
theory)3} &tAlo] & (Diffusion theory) o 2 A3 4
vt (23 4). AA EAA LA S (Overall mass trans-
fer coefficient) k= 2] (1) =&}

=) 7|84 832 4294 A 25

Vk=1/ka+1/(kpyr * Kpup-a) (H

ka2t kpyp= 7] 73 A= (Air-side boundary layer)>}
PUF 73 A= (PUF-side boundary layer)2] EZALA
Fol, Kpyp_p PUF-37] HuljAl$24 A Q)=
73 4= 9lo}(Shoeib and Harner, 2002).

log Kpup— o =0.6366 - log Kop—3.1774 )

dubg oz wFAEAL] Srbe-F7] FulA4
(Kon)= 107 o] 4ol ™ Kpyr_p A ¥]53F Fo]m
2 Ukpur - Kpur-a)e= A1 (DM 2719 4= Qo ot
A ke kI AT & 5 glomg SEd A
o] EAALLE k2 ZAHG(2F 4.

Al Mgt W45 nietoz, PASY A=
POPs9| f& A (3)o= vjepd 4= glrt. o] Aol =
= Kpypoas T2 (dimensionless) W42 4]
Kpyp- a9t PUF Y123 A% (0pyp, g/m)) 2] F (Kpyp-a
=Kpur-a * Prur) ©1 T

2
T

(dCpyp/dt)=k, - (Cair— Cpur/Kpur-a)

3

Veure PUF T]239] 13) (m), Apyes PUF 12
=] FHA (), Cpype}t Cps PUFSE wj7] 39)
POPs 5% (ng/m’)o|t}. 4] (3)& A|7le] ul2 33t
Aoe) W3 (FAFEAPHE el 24024,
a9 52 vepd 4 9ldh

ABANH Z7]lE Coup/Kpup-a7b 0oHFE] A
o] W3 e ke e AR FAE wolnh

7 QY A2 Fol FASEA Aashn AFAo

Vpur - Apyr *
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k3

Overall flux

Interphase flux k

PUF

Fig. 4. Mass flux of POPs from ambient air to a PUF disk.

Equilibrium stage

Curvilinear stage

Linear uptake stage

Amount in PAS (ng)

Sampling period

Y

Time

Fig. 5. Mass flux of POPs from ambient air to a PUF disk.

23 d71sk $24 ol FFAEH o Fol ek Al
FErdAdME FAFel A7) F w=el vl st
of Zhtmz A U7 eReEe WdT 4 oA
ok, Aol =2t FAge] o o4 7] F
=5 el & glnk A AlEsAFHE AYES
717k el mpAE o] uishA| sl o]wf Als |
717k (t: day)oll PUF H]2=e] &3 == POPse] oF
M:ng)> Aoz mRHEH, 7] F=(Cae Al
A& (R mYday) & o] g3te] 2 (5= vehd 5
ok wEbA Al BN FHE (R)2 ky - Apurst 2Tk

M=ky - Apyp + Cpir = 1 (€]

[«

C,=MIR - 1) )]

w2 PUF & = 43}
Ayejell A} PUF t] 230 F3e 3}steae] o3} o]

S BAT o) HapeAol EAs 319 ¥31E

Lo

1400

1200
log Koa=11

(m®)

1000

800

log Koa=9
600

log Koa=8
400 e

Effective air volume

200 log Kop=7

0 50 100 150 200 250 300 350

Deployment time (day)

Fig. 6. Profile of effective sampling volumes with log Koa
and deployment time at 25°C.

223 Kpyp-a=Cpur/Cair=Vair/ Vourl TAI7F A
ek ks A (6)9] 5= (Copp Cai) S 53] Vi
Veup) 2 WA A (N2} 22 f-&r] 885 (Effec-
tive sampling volume)Z A4 4= ¢lo}

Cour=Kpur—a' * Cair * [1—exp{—(Apup)/(Vpur) *
(ka/Kpyp-a) * t}] (6)

Vair=Kpur-a' * Vour * [1—exp{—(Apup)/(Vpur) *
(ka/Kpup-a) * 1}] (7

AME o4 $ehe-g7] BllAS (Kopsh
AEARH7| 2 B GEARRIE TPo2 e
Hleh (2 6). Kouh 245 304l el
whe A7 el FARe) eI mepy A=)
A717 el FRAR P =she 2L F5el 4
$)F olgdled U7 weE AP FEE Ha
Hrhs Hme, e A (D $EAREIE A

=
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2.3 NEMHE ME

d5-2] 7] PAS A7-EelA= =S S8
Bt A=A F & (3.5mYday)S A3k 91} (Gouin
et al., 2010; Pozo et al., 2004; Shoeib and Harner, 2002).
o e AR FRIANNE A (5)F Fal AL
2 b7] =5 Agske b ARE, AEESTE A
o] Fell= A (N EAARAS (k)E T3 ©l
o] §-HTH (R=ky - Apyp). 1B A BAF &2 F53

22l 4 gle v g (May et al., 2011; Bohlin et al.,
2010), A1) Aol A3 ARAN &S
AT Bet Ak

AlaAH &S A 7P 23 w2 PAS
A7 Fell F714 s Ed71AFAE S8 A+
FEE AESte] PASY AaAFHES A A
o S Eeol, SEAZIAF 7I3be] 34 (125
W, 25 7HH4 o2 HiVol Al&88 AF st 7144
= (gm)E AAE, A (5)F o gshd A
H&s AT 5 Qlok o] WS o] 83 A
g3 71 F AYFE AR st A
U= ABAHES AT 4 ok Alas F714
o2 HFsN e star BHAR N7t Frkehe 24
o] et 53], ot AANA A a2 FHES A
ofe]emz 7z7le] AT A BB A
sl 2Evh 28 PASE R Sy
z9 FHA FRE WA Aol EAH7IA
F71E o83t AEAHEE AT Fovt ol

7 PAS Algol Hgt A8AF &S AE] 9
A 7] Foll EAEA G FANL9AaR XgE
31312 (Depuration compound)<- ©]-8-3}= v o] gl
t}. 712 ATe)AE= dg ¥-HCH (262 ng), PCB 30 (64
ng), PCB 107 (9.6 ng), PCB 198 (5.6 ng) 52 A}&-3}
At} (Pozo et al., 2004). o] 5 2AS AlaAZ Ao
R L= EE ERIE et
e BAsed, BAADAS ()F T, o] e
o] 4-3lo] A BAFHE (R)& AAs 2] (6)& 7Het3]
£33 C=C, - exp(—ky * nol™, ky= (Apur) (Vpur)
- (kalKpyp_a)St Zch olw] PUF tjAxZe| &=+
4x9} PUF Y23z Ry IHUEE 271 ZAdgx

[¢]

[d
—_ =

&,
O-
flo v v )

i3

271 BAETE A A29A A235

S ki A @2 59T 5 gone ARAANE
(R=hy - Apy) & VR 5 Sk o) Wby e o] =
el AgsAR 24 2UEPe) AgdE o
£ Aol ula Fho) AT Aol ABAREE
Bl A8 4 olek 22t AaA Aol PUF
oz mgd FUA A9 AR HPES =
za7] oleiem oE A FRel web Ad=
A ARAR Gl FolF 4 Qomz Fold
of g,

kx=In(C/Co) - (Vpup)/(Apyp) * Kpup-a/t (3)

t EAklA AR PAS A7 ATE &
AshmAl @k & AFel B AN Agre Fx
F3eol| A A|F <} (Choi et al., 2012). PAHs:= F2
] 9 Aol oF tfr] Foz wiEy
o AR g AR ol e Az 3
"ot & dAFelMe= ml= 3748354 (US Environ-
mental protection agency: US EPA)ol|A] $-A 2] Af
EA= AT 163 PAHsE diA o2 33t} o] &
ol 4] v}z ekl (Naphthalene)>- = 7H2] w2]z 74
= 9lor, WlZ[ghi]#| D& (Benzo[ghi]perylene) o
A e mEz AR BAEA M g 1EE
7HA A $eH (2 H D).

PUF-37] vl A5 (log Kppr_a)E A1 (2)9} 2] %
237 Bl A% (logKon®l AHdsoled, A
PAH?] logKoax A3 3FAA] (logKpa=—0.98784
logP, +6.6914)0 2 38t} (Xiao and Wania, 2003).
ojw shyzhge 2719} (vapor pressure of the super-
cooled liquid)& Adj-ex2] 34 (logP =m /T+b)ZE
A Ar=} (Odabasi er al., 2006; Lei er al., 2002). 25°C
(298.15K)ell Al 16% PAHs®] logP,, 37 A4 my, A
T bg & 1ed AAEAH A= st o] EeE
3 Atm FolA S'rEE-F7] Bl A5 (logKoa)7F
SuE v, AaAF 717 Fo] w9} PUF o
219) 77 sjeleh, fEARY3E ANste] PUF
of F2% G 7] wEs B 5 ek

o 2
=



FEN7IAHA7IE o4 AFARTILAEHY =AY 223

Naphthalene Acenaphthylene Acenaphthene Fluorene

0e D &

Phenanthrene Anthracene Fluoranthene Pyrene

Benzo(a)anthracene Chrysene Benzo(b)fluoranthene  Benzo(k)fluoranthene

oy O““ ‘G‘:

Benzo(a)pyrene Indeno(1,2,3-cd)pyrene Dibenzo(a,h)anthracene Benzo(ghi)perylene

Fig. 7. Chemical structure of 16 US EPA priority PAHs.

Table 1. Physicochemical properties of 16 US EPA priority PAHs at 25°C.

Name Chemical formula Molecular weight my, by log Py, log Koa
Naphthalene (Nap) C,oHyg 128.171 —2930 11.39 1.56 5.15
Acenaphthylene (Acy) C,Hg 152.192 —3288* 11.38% 0.35 6.48
Acenaphthene (Ace) CpH) 154.207 —3337 11.37 0.18 6.52
Fluorene (Flu) C3Hyo 166.218 —3492 11.43 —0.28 6.97
Phenanthrene (Phe) CHjo 178.229 —3768 11.54 -1.10 7.78
Anthracene (Ant) CH) 178.229 —3780 11.54 -1.14 7.82
Fluoranthene (Flt) Ci¢Hyo 202.250 —4141 11.66 -2.23 8.89
Pyrene (Pyr) CisHyo 202.250 —4164 11.70 —-2.27 8.93
Benzo[a]anthracene (BaA) CisHyn 228.288 —4269 10.87 —3.45 10.10
Chrysene (Chr) CigHj, 228.288 —4679 11.92 -3.77 10.42
Benzo[b]fluoranthene (BbF) CyH)» 252.309 —4682 10.58 =5.12 11.75
Benzo[k]fluoranthene (BKF) CyH,, 252.309 —4623 10.46 —5.05 11.68
Benzo[a]pyrene (BaP) CyoH» 252.309 —4755 10.72 —5.23 11.86
Indeno[1,2,3-c,d]pyrene (Ind) CyH), 276.330 —5072 10.60 —6.41 13.03
Dibenzo[a,h]anthrathene (DahA) CyHy, 278.346 —5193 10.82 —6.60 13.21
Benzo[g,h,i]perylene (BghiP) CyH), 276.330 —5018 10.46 —6.37 12.98

my and b data were obtained from Lei et al. (2002).
*Values were estimated from the data in Odabasi et al. (2006).

3.2 AlzAFH & 717I124M 29 2597bA] 499 Ft AF kAo ()
SA] 2070 AR (SARFIARARAATY B 0.89°0), o] F AMEGNME 2UHAHE £ F
7189547 23l 47 F 7§e] PUF-PASE 4% o]t
2stdeh (22 8). 13k Ala 20114 1Y€ 7U2RE PUF A& 343 Fol &, 55, A, 555
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& AR AREATE o847 A71BAE Selel
o}. 3]4~8t PUF Al 22 £l (Soxhlet)oll Y2 AL
ol E(9: 1) 341l (350 mL)& 20417t E4F =
sttt & Ao A £FE-2 (Surrogate standards:
Naphthalene-dg, Acenaphthene-d,,, Phenanthrene-d,,,
Chrysene-d,,, Perylene-d,,)& F4 3t} 3=
Z7] (Hei-VAP Advantage, Heidolph, Germany)& 3
89S 150mL7HA] F5A1 F A2E57]) (MGS-
2200, Eyela, Japan)Z ©]-&3}o] =3}t (10 mL).

A S

Industrial area
Industrial site
Urban site
Rural site

Meteorological observatory|

A7 (5 g, 600°C, 2A17F A 3H3 5t E
F(l9e APl 223 &, =X 2 (10mL 3 2mL)
2 Ao 353 10% o] Z= =2 m el Ak(1:9)
Eg49 70mL)E $-ZAIF T AaFE7)5 o435}
# %55 (1mL)3te] GC nielddell $7 Fa, W
R ZE2 (Internal standard: p-Terphenyl-d )& F
2l8l 3 GC/MS (Agilent 7890N/5975C, USA)Z 5-A
3lgde}. o] % 7)A| (He)x 1.0mL/min £ 52 &8 59]
on ZAL DB-5MS (30 m X 0.25 mm X 0.25 um,
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Table 2. Input data for the quantification of ambient PAHs
collected by PAS.

Fig. 8. Passive sampling sites in Ulsan, Korea. Twenty
sites are classified into industrial, urban, and rural

sites.

Sampling Deployment time (dayz 49
. . Average temperature (°C) 0.89
information . 3
Sampling rate (m’/day) 35
Volume of PUF (m?) 2.10E-04
Characteristics of ~ Effective film thickness(m)  5.67E—03
PUF Density (g/m®) 2.10E+04
Surface area (m?) 3.70E—02

Table 3. Output data for the quantification of ambient PAHs collected by PAS. ND represents ‘Not Detected’ (Signal to

noise ratio: S/N<3).

Compounds log Koa Kpyp-a Vi (m) Amount in PUF (ng) Concentration (ng/m?)
Nap 6.00 9.3E+04 19.5 813 41.7
Acy 7.30 6.3E+05 95.7 41 0.4
Ace 7.49 8.2E+05 108.6 130 1.2
Flu 7.99 1.7E+06 136.3 610 4.5
Phe 8.87 6.3E+06 160.8 2,487 15.5
Ant 8.92 6.7E+06 161.4 343 2.1
Flt 10.10 3.8E+07 169.7 1,047 6.2
Pyr 10.14 4.0E+07 169.8 855 5.0
BaA 11.34 2.3E+08 171.2 321 1.9
Chr 11.78 4.5E+08 171.3 8 0.0
BbF 13.12 3.2E+09 171.5 110 0.6
BkF 13.02 2.7E+09 171.5 ND ND
BaP 13.24 3.8E+09 171.5 28 0.2
Ind 14.50 2.4E+10 171.5 44 0.3
DahA 14.72 3.3E+10 171.5 ND ND
BghiP 14.45 2.2E+10 171.5 126 0.7
Total 6,962 80.3

=) 7)373 st A A 29A A2



200

180
° Ba.#\ .Chr = o2
160 Ph;ﬁ\m

e * Fiu

120

100
80
60
40
20

FlvPyr BbF/BkF/BaP

Ind/DBahA/BghiP

* Ace

.
Acy

Effective air volume (i)

Nap

4 6 8 10 12 14 16

log Koa

Fig. 9. Effective air volumes of 16 US EPA priority PAHs
during the sampling period (January~ February
2011) in Ulsan, Korea.
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