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R A MEA S 44Y) | (Persistent Organic Pollutants, POPs ) 245 A& 81k

EVEL R BN EREE T ~ A R e B SR I B ER S R N SRR

SE N fE E R - 1997 I A B BT 25 ( United Nations Environment Programme,

UNEP) PRI TEI LI 12 78 POPs %13 Peen 2l - S HEBNBIESRR T i

HIER 4T ) (Stockholm Convention ) » SR BLAAERHIA TE) » I BRI E4%

YIE < SRR IR R AL L A

EHEYE < 12 T POPs AUAE[RsEE (Aldrin) ~ W%} (Chlordane ) ~ jii# i

(DDT) ~ #75% (Dieldrin ) ~ Z¢%#8% (Endrin ) ~ 7$fi3% (Heptachlor ) ~ /N%

G

( Hexachlorobenzene ) ~ Jfl#%% (Mirex ) ~ #j5% -~ (Toxaphene ) %5 9 Flifg A
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4> LIS (Dioxin) ~ KR (Furans) e Z @i (PCBs) 55 3 FEATHEG T
FEAMIRIEY) -

BEAt - R 98 4 5 1 4 HIZBPU KA R (COP4) ~ 100 4F 4 55 1L KA
FRE (COPS) e 102 4 5 F B ANREHHIBIAE (COP6) o IREEANA TH 2
L9 FR 28 3 HE 1 RS 4 #t 1 TEETHY POPs - AufE a -/S@E B¢ (Alpha
hexachlorocyclohexane ) ~ S -/N@EEC ¢ (Beta hexachlorocyclohexane ) ~ 7Sy K
Ik Kz 7R — KK ( Hexabromodiphenyl ether and heptabromodiphenyl ether ) ~ PUyR .
ORIEE S YR Rk ( Tetrabromodiphenyl ether and pentabromodiphenyl ether ) ~ %,

i ( vEifUEsE » Chlordecone ) ~ /Sy ( Hexabromobiphenyl ) ~ /) ( Lindane ) ~
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T @ ( Pentachlorobenzene ) ~ 2 % =2 o fif I8 he B R R 4 5l = ik ok 1

( Perfluorooctane sulfonic acid, its salts and perfluorooctane sulfonyl fluoride,

PFOS ) ~ ‘Z3¢#% (Endosulfan) 7 /\7RIR-T % (Hexabromocyclododecane, HBCD)
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°
%

ARV B A - SRR - A 2T M E A T U

(Grasshopper Effect) SRf%: » GERSHHNENAKFE SLRE AR AR Rt lfE 5 A

JEC R PG > FEFHZE5R, ~ ZKABIEIRE RS BB SR - WA e FE

JECIRA I - BETRALH MR ISBOKIRAERE R EAT > SR S AR T

SRS ~ Fe Rt AR AR S R - 5 e S A B e

BRiyEEA ~ R ~ IR ~ AR - HERERT AR R &

BRI ) POPs » 5 MG Er I Sl A LB ~ N2 ~ BIRETIGE ~ BU#sie

E ARG < TRILTHRE > (L H B 5 32 [ - POPs JRAERREAE AHGAHARI - FEAC

0

FE RS T LN (R AR - TS T S A i

EbitnlaA (DURIREASAT) NMERES R EEAFIER - BT POPs g

BT - R 84 45 8 H LB/ N » JetRAEATHB /RN ~ SR 2

AR ~ 2P K ik (polybrominated diphenyl ethers; PBDEs) iz A7 % 43 & &

il

( organochlorine pesticides, OCPs ) % POPs 7 /= fi# M7 @ A0 e i1 8 %2 ( gas
chromatography/high resolution mass spectrometry, GC/HRMS ) 3757l o [FIHEIR

fE 22 Blh o R s LI Rt NATA 5858 - AR, POPs B R
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533 i B B L A B S YR Er( The 33™ International Symposium
on Halogenated Persistene Organic Pollutants ) ; A 102 - 8 F 25 & 30 H R gk
[l Inte-Burgo &t (A1 1) 237 o AR e 5T 42 B 5 HEENLHE - ]

FEF L SR 42 TR > MRBIOERT 600 i (FLrPIIHHENAT 263 1 ¢ FHLERTyEER

1 RE& % ALS Inte-Burgo &t
AR & 5 11 B S B A B e S Jgeos L o 1S s B AR

5 fIt St AT T - F R I Bt n] 5 ek 15 fRam L 1 7T U 1] Power Point

FEFERIRISAEET T 15 Joginfiliel - ARIEREZ 5 St ] 5 BEm sCH I IR % - 7

Ui 8 26 ~ 27 5229 H 3 BERJEoR (FFHER 1K) » BEACK &I AR R Bl B

JEON L HHEA RIS EAS AL - RSB T DACE R s ERE R Behe VT (R 3 2
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K&t 8 H 25 H CRIH) st PRiaZ B E] WP A A i &
54 (Side meeting ) S MHEATHATENE, » BRI MEEERa A 5 55 (ARS: 1) -
H I LA e s i o e e 2R se (BRHE 8 H 25 UM ke 8 H
27 Hp) > Bl I REEE R 2 552200 0 8 F 25 Hit B RS ZHER 1 SRR
LIS > PRI FHAERCRRASA A NHETTACEH ¢ 11 8 J 26 & 29 HIgam s s A

SR AR © 10 8 H 30 M PHAEHLIST > B8 7 ALH A 5 Ry 7 HE
ri YRG5 594 2014 e IR AL PUEE A FE PR B -tk ORI
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— ~ 2013 FEREAEE E LA - B S T A AR - MRE R

http://www.dioxin2013.org o G5 T HEAFEA S Hrh a1

(EMIEGHER ~ R ~ s ~ R sCPRRRABA S~ Ak H I~ aefst:

IR E ~ IREEERIEAOTE ~ WS it 2mE) ~ & AGETREhT T

R S N SRR T B FIREE-- 55 « KRG/ 8 (@ (1 ERE

TR ~ S TG SRR b 1 M EEEm sk 1 (E R EoREsit) BT

53 7UHE Inter-Burgo 8RS I —HE R — M > FHREREEN 2 - Fr DA BRESI+0

Jif o RS DL R TR R - RSB R0t T+

Tl - H e R T A RERE HAERBE RIS - T BB - ST

BEMFBTAES: - ROBTHRSraes 3 R RAGERE IR G0 > A 2 BeibERRs

FAGRHANERA 12 MBI IREE BT G SR R A NPT T#97% 30 7

o ME— ISP E R EAR > > RGBSR AL > 5 RIS ERTG R

TBIE > BANAEREBIIEA 4 Keaharishy - SHBDEERRE—HEA

i HAFRIIANZR -

T ARREEE N E 1R o 25 i L B AT

1. Analytical chemistry 2. Environmental Transport & fate



A. Advances in instrument techniques

B. Non-target and emerging contaminant
analysis

C. New screening and rapid methods

D. Sampling and sample preparation
methods

E. QA/QC and interlaboratory studies

F. Development and validation of
bioanalytical methods

G. Chiral compounds

H. Others

3. Sources, formation and transformation

A. Source and emission inventories

B. Fingerprinting, sources and processes

C. Formation and degradation processes and
products

D. Biological, chemical & photolytic
transformation

E. Thermal sources and formation processes

F. Industrial formation

G. Emission reduction methods and control
technologies

H. Site clean-up

I. Natural halogenated compounds

J. Others

A. Passive sampling approaches and
applications

B. Modeling of environmental fate,
transport and sources

C. Atmospheric deposition, fate and
sources

D. Indoor environments

E. Long range transport

F. Transfers between environmental
compartments

G. Mathematical modeling

H. Others

4. Environmental levels

A. Temporal and spatial trends

B. Mass balance

C. Ambient air concentration

D. Levels in soil and water

E. Levels in industrial matrices

F. Levels in vegetation, animals and
food/feed

G. Levels in marine biota

H. Bioaccumulation and food web studies

I. Others



5. Toxicology 6. Ecotoxicology

A. Endocrine disruption (target and
mechanism)

B. Toxicokinetics (ADME of POPs)

A. Bioaccumulation
C. Biochemistry and molecular biology

B. Biomagnification and secondary

(mechanism)
poisoning

D. Carcinogenicity

C. Biomarkers of exposure in the field
E. Developmental/Reproductive toxicology

D. Reproductive effects
F. Immunotoxicology

E. Marine ecosystem
G. Neurotoxicology

F. Population effects
H. mixture toxicity

G. Others
1. Toxicity of Metabolite
J. Structure and function of the Ah-receptor
K. Others
7. Human Biomonitoring 8. Epidemiology
A. Indoor environment A. Cancer
B. Work environment B. Reproduction
C. Dietary intake C. Functional development
D. Levels and trends D. Neurological disorder in children
E. Body burden E. POPs and other diseases
F. Others F. Others

10. Regulation, Policy and life cycle
9. Risk assessment

management
A. Toxic equivalent factor A. Regulation and policy of POPs
B. Comparative toxicity B. Risk management and communication



C. Dose-response relationships C. Sustainable production and use

D. Species differences D. Remediation and assessment of
E. Mathematical modeling contaminated areas
F. Environmental risk factor E. Others

G. Toxicological interaction

H. Others
11. Special Sessions

S-1. Indoor Contamination with Flame Retardant Chemicals: Causes and Impacts.

S-2. Integrating Toxicology and Epidemiology for Risk Assessment

S-3. Contamination of persistent toxic substances (PTS) in East-Asian Countries

S-4. Organosilicon compounds in the environment: analysis, source, and environmental fate
S-5. Key findings from EU-funded project (SYSTEQ)

S-6. Environmental Contaminants Exposure and Molecular Changes in Wildlife and Humans
S-7. PFASs updates - global distribution and fate of perfluoroalkyl substances

S-9. BAT/BEP session

=~ RGAE8 H 26~29 HIIH » FER B — HRAR AL L ol BE PR HE Alr
AT B Er ) SN (Plenary Lecture ) » 5 S FHRERE ~ 18 ~ AR HA 4
7 B E B AR TR AN EA B SV SR - AR A e - g
R—RFUERFIREERDEL G GBI - 4 55 SRR ~ R E ~ 1
B AT E MREANTT © (G B S s R PR Ehl S5 R A S ] P K B T o

2 NS



Time : 9:45 — 10:30 (45min.) Aug. 26 (Mon)

Prof. Jae-ho Yang

School of Medicine, Catholic Univ. of Daegu, Rep. Korea

Lecture Title : Neurotoxicity of Persistent Organic Pollutants; Modes of Action

and Health Effects

P Jae-ho Yang ZHE S FEGIEZG LI - /5 POPs R SEIR L5k

S - (PR R IR (4R POPs (AIHELY: j 2 @RS ) BREEIREEAERS
BB EAE I N AT N o (EUETELY) POPs Q1269 — 28k ~ bR e

%) ( perfluoroalkylated compounds, PFCs) ZEALEAAIEN » B POPs % A

BEI i B e L FHERATE - Jae-ho Yang B & HAE— L%

PERY POPs (A2 @A ~ 208 —IREEI il S5 ) SRS T
(neurotoxicity ) Y FTREE FIREE S RREAE » 35 Il T2 AL - 2

AR A POPs FYFREERASE - HATEEAS M HIRIERI IR R R PEEL - 2R

[0 %S EZNPN EUNEEY/ IS e <l Sy NS EE =M 7/ Bl izvees - SRS E i

) ©

Time : 9:00 — 9:45 (45min.) Aug. 27 (Tue)
Dr. Rainer Malisch

State Institute for Chemical and Veterinarian Analysis of Food Freiburg, Germany

10



Lecture Title : From Dioxins and PCBs in Feed and Food to Human
Biomonitoring of POPs
{&[4FY Rainer Malisch fiH-HUHEFHFZE] @ 1990 AT » A5 —ERRER Y 5 2 Gl
EVIBE S GRS CAIELA R R E ) o e B BT P s SR Ry
LA IR EE  WETHY T T =2 8 R (tolerable weekly intake , TWI)
14 pg -TEQ/kg bw J i MA: H n] 25245 0E (provisional tolerable monthly
intake, PTMI ) 70 pg -TEQ/kg bw £2H#E o £F 2001 4 » BCEFIE T —HETEES
DAPRFE L5 e NFAHE R R RSB A 2 GBS » SE DRI IS ARIE R WA
REZHE
1) BJEEE I SRR 2 G R AR AL
2) BIREETEPRT R R A A 2 SRR -
Rainer Malisch i 1-t058 5 BT R it SR A 2 @At A A Y B
AT AL BRI S E — {8 Bt ] 7T (strict but feasible ) iz K7
FFEATE S T E— A 7 (early warning ) FYTTEE (action levels ) #f5/&
Py FCER IR o 554% » Rainer Malisch {3 AT R B POPs ARG
( Human Biomonitoring of POPs ) #47 » j& 5 ¥ AZHZ0i (human milk ) #E7T
F B 2% @ R ) BRSO 0 1987 L Sl A= A% ( World Health
Organization, WHO ) CLHHAAHET T BRVERVEAS - 21 2007 5511 » WHO ¥ A

FEPLHFAEET T 1 4 SmltyFH2E > 1] 2008 FEEL 5 2R 5 UNEP JE[EHET THSE -

11



Time : 9:00 — 9:45 (45min.) Aug. 28 (Wed)

Dr. Eric Reiner

Senior Mass Spectrometry Research Scientist/the Ontario Ministry of the

Environment, Canada

Lecture Title : The Analysis of Persistent Halogenated Organics — Past, Present

and Future

JNEE KA Eric Reiner it POPs 7347 552 AR 1 POPs J3ATH

TR ARIKESD - FHE 18 AT P IBIAAI T 3a sy - ol T ATk

WIZEFERIINIL » 372538 e I TS AR s R AN B N S8 B A e 1R T

LA B E R T B BB S o R AT TR o AN R TR

( gravimetric analysis ) 1 & % (titration ) KGR R (not

selective or sensitive ) » {135 EL AR R A4E 8 R A A L B2 e VB A S B

MJ&#T (chromatography ) Hil/EZ% (mass spectrometry) $%fli » /2 E %] 1950

AR BHIAE S —E 2B AT L H - f/EH AT POPs JEEH > B

#aafi| (organohalogen pesticides ) J& 2 —HLHUARHINERET G U - EfHE

1940 AREAC > S DA SR R U ETER G T - R HiAiila: (electron

capture detector, ECD ) SEZRREERY - (HIURHI AT S b 5P seBA =iy

BRI EY) - 45 1966 4 24 26—l bl FH s A AT - Rl i ( gas

12



chromatography/mass spectrometry, GC/MS ) JHI &1 - 2544 o [ BPHEHL

i T2 HABERET S Rt gl e ke > BRI ey - AR+

TP EHEME ~ AT~ EREBOTAIREE - PDUESEAHET (Fast GC) ~ ZifEsd

FHJE T ( multidimensional gas chromatography, GCxGC ) A&7 HF[H]/E 5L

( time of flight mass spectrometry, TOFMS ) ZEF7 it & I AT T4 »

AT ISH s = AT TR B il S I s > & NETHE B 28 12K LUAIIE POPs

R LA T RS

Time : 9:00 — 9:45 (45min.) Aug. 29 (Thu)

Dr. Yasuyuki Shibata

Senior Principal Researcher, Center for Environmental Measurement and Analysis,

National Institute of Environmental Studies, Japan

Lecture Title : Monitoring of Perfluorochemicals in East Asia; Towards Their

Sound Management

Yasuyuki Shibata fif 12 [HAHH5E POPs Bl 525 » A1) SR 5 BLAE R

EHHI T 2 Al S ( Perfluorochemicals, PFCs )4 ESJHI DL (i 48 B SR IR 8T

FEME AT TERT RN POPs Y HEA% » ad e hehlRiy A s T E

BH#%E( 5% (developed countries ) [rpH#EE 2 (developing countries ) #F% »

FEAEAER I © AEEPI# TS > Yasuyuki Shibata LA 2 BT

13



FERHA IR » RUREAE R ~ FREIA H A E AR A B R BB RAIE T8 - LU,
EREMA A w5 (PECs) HUFERGE B (emission inventory) 5 e
BEA: Wl I8 AR ) B e 5 1 S - B A e W S e St 7 0 Ak e B B S S
( capacity building / monitoring program ) » E: 1y 2 [ AHHSE A E B E s BT
HIEE » ARRES A © Yasuyuki Shibata flit-tiE— 55T - 312 SRS
[ PFCs » JEMSEZE AR E BRI » A2 A e H AR B - A

(EARACE LRI AR SR R Bl T A e S -

VU~ KL 8 H 25 HORIIH st B da A s i o) 2 €k Side meeting )
IRHBTEAEAE, > SERN G 5 5 (AT 1) - # ] DR

MRS, - RPN S BN EIfETZE (SRrPAE 8 H 25 H R Pk 8 H 27 Hp R ) »

/

B A RESREE 2 52201 0 BN 2 A0

Waters

Title - Waters User Meeting in POPs Analysis and Research

Date : August 25 (Sun.), 2013

Time - 12:00 — 17:30

Venue : Camelia Hall 1F, Hotel Interburgo Daegu

BUCHI

Title : From Dirt to Data

14



Date : August 27 (Tue.), 2013

Time : 12:00 — 13:30

Venue : Camelia Hall 1F, Hotel Interburgo Daegu

HEfE Waters R EA R KRS S (2013) 4 5 HEF > Thermo /3|y

Hans-Joachim [ AT MHEL N AT A e » $EETAF RN e

FT-FRiVERE R (GC-MS/MS ) SRR - R ST FERS RS2 T > 4L

FEREEE A VIR T A - #EAER G GC-MS/MS 5]

Fyfiliize Jvk (Screening Method ) » 385 [FUEAMCAIMER » N85 AR AT B~

/INFHAE R B35 [ 1T 2 B B AC I B e ey R ACEHMERaiT EER ]

CAPE 2\ AIfRRHERY BT A SR  HIRBLSAE T RIRRESE R 7

DA B30 SR AT IS S A R AT S A AT B Al . (GC/HRMIS )

> GC/HRMS fESRBIEAR RIS R AT o & THE LS B BiHE— TR R

TfERERRAE STk (HIEE A EE RS  SRIFEREEEOK ey ~ I JFEE K

e S N B i AN NS HpuRs - (H R (LSS e — 11y

EAIMETTHE T - GRERUR A G Y B = W s AT R RE A2 BRI

BRI > MR R AR R - ST AR — IE R AR > R LR B4

GHIRPTE R B  — o AL Waters RS &g iURaRA ¢ - 786 Alexander

Kotz ¢ A\ 17 Future Regulations for PCDD/Fs and PCBs in the EU” [ Il 5] T

T H Ot s AR L Bert van Bavel 25 A 14 Analysis of Dioxins and POPs using

15



Atmospheric Pressure GC/MS” ¥ 5t ZIAHFI R8T » MM 5ei s 8 or
B — A GC-MS/MS 1y & & 2 figg A7t & #5 & £& 7+ 2 7] L4 AT ppt
(parts-per-trillion,10™'%) 57 ppq (parts-per-quadrillion, 10™°)JE £ » fif . GC-MS/MS
e EL GC/HRMS 47 AP ELEHE: < 77 Kotz #ies s SRS 55 st

EAEHET THER AR - M ATHE(E 2014 4 GC-MS/MS (R E R

_H

B YIHERR Ji1: (Confirmatory Method ) » EiLER {71 GC/HRMS 25 & AH[H
ORI » S8 SRR L S R oAt POPs 42— NIRTERYFEL -

g B AR BT T LU — s iU DU -

S5 8 H 27 Hrp » 5 BUCHI RS &y A - 2 AR/ MH
JA 2011 4F 2 2012 474 A BUCHI 23 R4 2 [ Bl ARS8 IRAKEU#(B-811 LSV)
522 ELE BRI A€ R (E-916) R {H AUy 2 B B AR, - WA
SRR - DU IR ERUR IR HUCE. - B-811 LSV Jz E-916 ji
AR IR IR WAL - P T REAR S P B Pt o v s o 52 P B M o N If
TR o RILE R TS ~ Bk A ) KRR - A
X BUCHI (e - 386G 7 HAR Dr. Tojo (Fi BUCHI /3] Kanji
Iwamoto {£5#85 ) ~ BFEH4 Dr. Minh J% 18 Prof. Ting Zhang 25 EI52 % 14}
= BUCHI %#{t PCDD/Fs ~ PBDD/Fs ( {5L{v.ik B/ ) ~ PBDEs ( %5 —
Ak ) 2 PEOS/PFOA “EA BT RUE fHIE R » 534t BUCHL A HIREL;

iy E-916 FRRFoR - INELHURAK S &k - Bin] BB B A B FIAH R
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B EZ AN » R R I LR S €8 Susanne Feifel (Susanne 72z
AR 2011 FEZREGARTHE B/ NG o SESEANRIT M Rk i SR i B N EZIEI 52 )
F8 H 27T H N 5HEN 8 H 28 H B4 10 F B El 779 1 /NEFE % > il

JEAEARFITE B-916 #RlEielR 5 SOl RINIEE - A -

~ ARG AT BRG] R B AL SRR B B R L R 3 2O A A R T e R 1
SIS 215 - 55 1 5553” COMPARISON OF ATMOSPHERIC PCDD/FS AND
PCBS BETWEEN TSP AND PM, s AEROSOL IN NORHTERN TAIWAN” » 3§
B LHEE 8 H 26 H_EF- Ambient Air Concentration 51| - B4 2 B2
2 JE BB T T2 AR (PMys ) BREBESERIUL S YIERER K
SIMTEAEEN L R I = G (e ~ 208 Bl =uh) 7RG
B AEBYNEET EESHIE H o BRI AR AT R SR R
HESII R B AL U B (A B R B R B B S A R SR T ~ HPibe
BRGEEBAH T O R I R B ER T TAREMISET ) B BRI ks £ 22
AP PUAH SR MEBT T+ BB A R R B ER B TR SE AT BT - 2012 4F
11-12 F[EIRER B HIAS A © #Enh 17 LRk s R R E Ry 23.7+
3.0 fg WHO-TEQ/m’ (n=12) ; ZSEEEMEE 9.4 £ 7.9 fg WHO-TEQ/m’
(n=6) ; ABELIFHIEFS 8.3 £ 6.2 fg WHO-TEQ/m’ (n=6) » IR » B

ANER IR T2 SR SRR S e R A TR S - 56 2 TR

17



PCDD/F MEASUREMENT IN AMBIENT AIR IN TAIWAN: PASSIVE AND
ACTIVE SAMPLER COMPARISON” » SEfEam XN ZHHE 8 H 29 H M-
Passive Sampling Approaches and Applications Il REES 1 E5#t5 » ARFseHE

T E R B ERE TAF - — 2 R B2 i By S B Rk ey (High-volume
Sampler, Shibata HV-700F ) B4yl 2ea sl B =E4REE % (Polyurethane foam
disks, PUF-disk ){£77 30 K B 60 KERERIIFZAY I EL S > Horp )= PUF-disk
S 3 AN [FI SRR BB AR A HL 2 S B it Bl - ) = PR AR At R
EE¥ - 521N EER A HERRAR - R (EAnY ¥ EEAm B B Bz s VL R A i B
BRI LR, - BREEIITTAS 16 ERESRS REUR H BB PR PR AR A ]
HEGOCIR TR » AT S Y FRBR SIS o BER H AT Eh =02 S A B R
B S H Bl EEVL R PR A S Y T R Y AFREBRE R I T - FE e

PIARACE SRR A5 et M B S TR ) 2 S Bl AR BRAL > AL 22

TR o ANKFERIN 2 T 5N AL 3 -

iy SCECRAAS U [FIRAE S Bk sk - HHHNANATRER 2/ N A TR B A 3

>§

TR ARSI > FRDAARTOR G IR DUMAHRA R - SR B A,

(—) Ambient Air Concentration il 3

TSN e 3 T R oL (RERMT 4) > 28 2 R RAHTE#R 2L > AT

EETHE o FTDAR AR - FEHE5 2 sl
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1 AT Gou YY 5 A B855I ERE57244 -0 PCDD/Fs ~ DLPCBs §; PBDEs
HIFRERHIE - R A AP [ B B R R gt o o 1R - R
CECRTHIMZERG-THA 5 5% > 45 2012 47 11 HIRF 58 M IERE R P AR
MRAEIEREEIRE - RIS TR 22 SRR » BRI Loty s e e s 2 S Y
JRAE » FRDATEAE 2 ¥ L 1 R L0 0 e SR - SR S 2 S R S B R
FRATHASE o ARG ¢ 3 {lfkSh PCDD/Fs w1k H RISk 10.8x10™ ~
108x10™ pg I-TEQ/Nm*( Z5H{E 5 49.4x10™ pg I'-TEQ/Nm® )» M55 KA Gou YY
NG [HI 5 Wang LC %5 A 2011 -4£ chemosphere 28 2R — (IR 5 Y

K IE R HME - 3%l Heavy steel complex area (ZSFg{H @ 0.135 pg

Eﬁﬂ

[-TEQ/Nmr’) » Metals complex areas (45#fi : 0.082 pg I'-TEQ/Nm’) 57 Urban
areas (‘9 : 0.0281 pg 'TEQ/Nm?®) « / DLPCBs ¥}/ » A ZLHLH Aok
2SR e SRR EL . ASEAREL 12 52 DLPCBs [FIJEPRERAE 25 (MFE
DAARME B B RN ) HIEEHIER 0.21 ~ 047 pg/Nm’(ZFH{E : 0.32
pg/Nm’) » JRIGHISEE LS HABHHR 72 AP 62.5- 240.6 % © [i4E
PBDEs {Z[4) > 14 37 [F] YR 0E L i lE 5 15.92 ~ 23.54 pe/Nm’ (ZRH1i © 21.62
pg/Nm’) » B HIN AR L HAAE R 22 AP YIRS B sy - EERGR B AR ge
PBDEs {3/ il R a am 22 - N AT E PBDEs £REL M7
FERIRCERREDT - PREEFIROTEAR (PUF) » SRS FRTHYE - (PR SRR T

RBEREHY BZE AR M Wb B g s 22 5 s =R B PBDESs » (1138 =
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WIFT S5 4s > iAW FEr PBDEs S5 AR LA H R R = A B AU

» (EAEG S22 5 PCDD/Fs Jz DLPCBs Fi##5 RUEAF 25155 -

\)

P
35
o

53 IR Ik Zi N 25 A IS ] ELISA( enzyme-linked immunosorbent assay,
W SR IR ARS ) SR IR 2 2 TG Y 245 HP I B e - i
5 [ SRR R R - B A NSRS BN E L ZE R e (90% ) H
WA 7% 2R8I A ] (Bilauet al, 2007) o PA{ELEEA M HE MU L AIRHTE - ]
M LSt R R [ A i e IR A FH g e K H i (Maximum daily
dioxin intake by breathing ) fff5CA5R » HiEEAE 1.09~4.57 pg/kg » JTEHIE 6 1%
DU 0 S A i K 2 S Y - AT DA TR 5 TR AR S 6
I AR G A TER ST - BERIRFIIRS 2012 4F 6 HE 2013 4E2 H »
REREE 5-7 K+ HEREHSREFI TS 3600m’ » S5 IHRGIRE R AE ¥

B T REAE YRR ELISA YAREMET Thelll - 758845 ELISA TREMENH

%A

HDEN RS E GC/HRMS 5 AGE £ B HAZ Y - ELISA PR g i A8 -
BLHIRTREUR © 2 T AT AEE] 6 5% - REFH A AR
R 8.37 ng KA 11.13 ng - AHAPSLHT SRS S R A1 51.79 ng
KA 53.55 ng > WRALEIME 16% ke ZoVEAS 21% R - (ML Zi N

T NP R A A IR W T T 22 SR R SR AT LA B

(Z) Advances in Instrument Techniques II 5l 3¢
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TR 3 R E A o (RN 5) » FERASRGRAIE
55 1 R EHHY) Geng D %5 NFEARIERAL » (] T 7 R SE AT AS & =
MR BB R ( APGC-MS/MS ) 28 53T e 4% S 25 Gl 251G H. BB AR 1Y
GC-HRMS B LS - S am s 82 - g Waters [ il ek
RS HGEAE M MR AR RS Agilent 7890A GC #fi 5 Waters —Afiift: H
B =UE R Xevo TQ-S (APGC i) » EE¥) GC-HRMS /& Agilent 7890A
GC #f75 Waters 23 5] 1Y = AT E 7 Autospec Ultima > fff 5245 54~ APGC-
MS/MS £ 0.04 -300 pg/uL WE[HIE 6 BEAEHEtn SRk I ELAFASRME (o
>0.995) 5 /1 0.4 pg/ul AFHES IR AT E A M AHETEEYE T /iR 72(RSD)
8.0-21% > TiAHEHEMER T (RRF) AYEE 53 HTAHEHTHE B MR 22 (RSD) &
3.1-16 % ;5 [ EEMIMALER L EL GC/HRMS  ELAHE SRR BT » 5 Suhh A
HUR APGC- MS/MS RARAT POPs 43477 EARILIE ) -
5 2 fEJZ Cochran J 25 A B = S AH Ja AT 16 1T e 1] =X % R
( GCxGC-TOFMS 337 TEt % W) PCDD/Fs 430477 Al & 1Y GC/HRMS
I HF AR T B B T B e IR - (HELS FE Il
it GC/HRMS £ iy Jeali (KR ASE A E ) » R DA e E
GCxGC-TOFMS ZREUf < #ESR GCxGC-TOFMS F {41 GC/HRMS AHEEA:
FRUEA R - HIXFS GC Bk —MEHHE - WIIRIIRE T2 POPs 1544 » Kl

i AR SRR > ARG ) - (i i -
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o5 3 R ) Kotz A <5 A fliH] APGC- MS/MS 234726 0 £ i Bl Bt o
) PCDD/Fs Jz DLPCBs ilfi H.Eil{##f1) GC-HRMS JMEM LS HUBSE » 35 H
Rt 2 Waters 3% @i e 5 s AR AE {9 - i e B AL L2 ppg
(parts-per-quadrillion, 10™°)JE&4[% » #E APGC-MS/MS J&EE1— KBk - Hi5e
i AR AR AR E A RUE Sul > L 2,3,7,8-TCDD 541 » 9 Bl SARAET A
Y 3.1fg~2.5pg [H] - FUBYE RIS KT Kotz Gy sCHHEEIERRL 100 fg
IRf > R A R IR (R?2 > 0.99) » [fif APGC-MS/MS VA€ ffi
[} (Calculation of the limit of quantification, LOQ ) > L 2,3,7,8-TCDD J%
2,3,7,8-TCDF Fyfll » /£ 10-30fg [t - Mg EARA) RRF (Y RSD ki [A 54,2 it
T-LE (ion ratio ) 55 QA/QC Z2YELKAN ] F] GC-HRMS (LGN MIHE - 118l
GC/HRMS HELLERRy - BahadaEMEE & WHO-PCDD/F-TEQ ZAH¥ 77

DR B/ IR 20 %o > 25 Bl — (AR R A E P 22 B P - I Kotz Fi

o}

w7 i BRI A AR TE BB I GC-MS/MS V551 ARESE 71 v gk

fiusy > 17 APGC-MS/MS SRifie i LART 7 LRI AT -

(=) Sampling and Sample Preparation Methods Fl| - @H

TSR 2 R R 2L (RERLMPE 6) 0 ERPNF RS -

5 1FEINEEA Yang S 55 AH Cape Technologies [ FEITHLE T 2R 74T

7K1 PCDD/Fs ~ DLPCBs ~ PBDEs Jz PCNs ( Polychlorinated Naphthalenes ) °
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ZRE SR TTIE VARSI 3 - 2o 2 FEDA_ERMERE e A d T - 1
HERIHMUIRR & S 3 K {21 Cape Technologies HYRR MY B-1E Mtk
BN ATRUR TR AR o K RN 738 YRR S e i LA - 1
PRt SR 1 RLAR - A C18 AYEFHARAL (SPE) 2%
Ik Hiy) PCDD/Fs ~ DLPCBs ~ PBDEs iz PCNs » zZ I eAn 2= 0.5mL 7% »
{§i Cape Technologies R VERYB-TGIEMR S HE (2% ultra-clean carbon
columns ) VF AL o i H &2 WA # E Fr B 20mL hexane -~ 10mL
hexane:dichloromethane (15:85) k7 10mL dichloromethane - [bf 1F [F) Vg5 ik
EREHCEER) /2 mono-ortho PCBs/PBDEs #(17) » ARRIMEENT VEMSEAT » (liH].Z
IS 5 30mL toluene » [EES [AIVHHETE PERME ARV 2 non-ortho PCBs
PCDD/Fs J; PCNs {ii7) » it biiine LA GC/HRMS BRI - A5 REUR
PCDD/Fs [r|fi; ZH8HE a5 ES 50% ~ 70% ~ DLPCBs £ 50% ~ 70% ~ PBDEs
% 50% ~ 110% > |f1] PCNs £ 20% ~ 80% > Yang S 25 A\ 7855 PCN 42 )% PCN 27
P[] AT AR i R AT R A B 1) e et 2 P S S R R R AT IS
JIl PCDD/Fs FEHIIHIEIRES 96%~109%. ~ DLPCBs V- 3iF% 103%~116%
(PCB 118 #1 PCB 105 4355 175% and 133% ) ~ PBDEs - 21%% 97% ~136%
(BDE 209 5% 167% ) Jz PCNs FE2iF% 95% ~128% (PCN54 F1 PCN 70 435
F% 139% and 160% ) » AH5E A INEIBCERAES - S0 R V7% QA/QC

BRI 2 S5 RIEIE - ANFTH 2005 FEAIEREMAS [
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Cape Technologies [N BT MR S7E 1 IUREFT Y ELISA 1) PCDD/Fs

PREGIAT > 2006 FFAFTHEI HAE GC/HRMS dARTEE BN ST - HIERIIR K

R — 5 HE Y GC/HRMS 2 BiT it BE 1Y) 15

e

% > HARHHL Cape
Technologies 551 BH BTN MR AL - 3If BH % 7] [H]IKF /T PCDD/Fs ~

DLPCBs J; PBDEs —JA75 4 EHEAR T » AHBHIH T R ERAEE N BRE4T
TREAHRT AL » AR 2007 AOGTEB AR 6 K 2009 LRt By
5% (EIRTTARE A S0 B S U B B R B Z (0 1T ) » SCAHHA 2 0RAE
FEASFRBESE RN WSS RIS VA - A2 -

£ 2 57508 Marchand P 25 A fii ] H A MIURA 2\ (%) SPD-600GC E &
HRAAREE A PCDD/Fs J¢ PCBs b AmEN: Bl T8 5 b 7 A R L
$#J » SPD-600GC i R4t & 17 _E T @bl ia s (@ 2) LEe
BOTIBAEHRE > 497 10% (wiw) silver nitrate silica gel 1 44% (w/w) sulfuric
acid silica gel(200 mm x 12.5 mm) - [fii F@2IE4H45HF) » HRFHIE graphite
carbon dispersed silica gel (30 mm x 6 mm) » —JE VT L IRAEE A AT AT T2
A BV BRI B RIS SMINBEIR I RE RS 60 °C > ARk
Ll 85 mL n-hexane [F[f]f#2EH| PCBs(mono and di-ortho PCBs)Wf I EE A BE
o SR N IS AN INEAGEL S 25 2 5% 80 °C » L 1.5 mL toluene 7 [AIjHHE
TG IERBERAAERY: > gt PCDD/Fs 2 non-ortho PCBs SR IARR R -

RS AR BRI R 5 U 2 /NIRRT ER AL AT I ] GC/HRMS (Agilent
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GC/ Jeol JMS-700D and 800D ) » SR REURAE Fei B R i R MR LD
HE > HERAE T ERAR R IEIEUE © A2 H Bhka e A MR
HIT1E > WhiiBRd RSD £y 2-6% ~ fiikih Ry 4-10% MAAERRA R 5-20%
stk il RSD R e IR B b AT SOk Rl (A 32 A A [ R
73 HENERE T EAE G NERE T 30~140%.2 QA/QC M 5 1Mjis
MERCR LRy - 2 H BN T8l - R e Hosite st/ - SPD-600GC
A PV S % R R R 58S > {2 Marchand P25 A\t
SPD-600GC FYiffdh - FZAERR B EHlE TR AR Z TS 2 IR - 10 HRAR
AR (leak) [H[AJRE -

e e G Apply sample extract

@ 85mL
Hexane

: Purification column
ke—

Concentration column

e Waste
1.5mL sample ¥ solution

solution @ 1.5mL
Toluene

2 SPD-600GC Hijla Z4f =~ ( Marchand P 2§ A, 2013 )

55 3 f5 1% Bernsmann T 25 A\ i {E =] LCTech 2\ 7] DECS System [ Hh
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FEgHME AR EE A PCDD/Fs ¢ PCBs Fx/iii T ESAHE » DECS System /1%
#iAd5 7 Sulfuric acid coated silica gel (7 A R]EEHE 5 veiyyHAE ) ~ Forisil
Carbon —FRyFHLEFE - MEEHSHOIHUIRE R R LT 97 J0d > RAERIER AT
& GC/HRMS (Agilent 6890 GC/Micromass Autospec Ultima HRMS ) k2
GC-MS/MS ( Agilent 7890 GC/ Agilent 7000 Triple Quadrupole MS ) - .
Bernsmann T <5 Afli[] DECS System 253780 b s Bk AE TGP E

(proficiency test (PT) material ) » 55 PCDD/Fs [¥)4% [R5V RIRCR
73~96% sz PCBs H#5 [AIEP) IR 79~103% - (i H A RIS AIRVE)
IR AE QAIQC LAY 60~120% A » BE < DECS System HHEFR/E © 1M
ARRF7Erf %] GC-HRMS F1 GC-MS/MS HIME TR 2= HAE£20 %2 1 -
Fr A Bernsmann T 25 A 585% H DECS System 13t » DL GC-MS/MS( Agilent 7890
GC/ Agilent 7000 Triple Quadrupole MS ) & » £ il ke el i s A R

HPIORELE » ST R AR B TR B oK -

(MY) Levels in Food and Feed I I - @
E SR 2 R SR (RN 7) > R AR
% 1 /20 Lohmann N % A 2008~2012 FIEISMT 3000 #LL_E /2R

i (

S

i~ R EEHS) 1 PCDD/Fs j PCBs & (BaRE) H

o

[EHEATART - FPAEAOTEIER B (9GS ) M) - {0 PCDD/Fs « DLPCBs -
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PCDD/Fs+DLPCBs &z NDL-PCBs ( Nondioxinlike- PCBs ) » 1fi B[k BE R A1 T
HfE (Action level ) Bilfg RAFFFE (Maximum level ) fi§EL#E - eSS40
Z 1 - (13 1 7J4%] PCDD/Fs ~ DLPCBs ~ PCDD/Fs+DLPCBs —IH 5 5K

FRBR SRR TENME B R AR HEAY LB = (96.9~99.0% ) » {H NDL-PCBs

IR I R ETE (40ng/g fat) LB 74.7% -

£ ,. Number of data Rate below Rate below
Parameter Action level = | Maximum level 7 F R
sets action level maximum value

Sum of dioxins s o 3 5 g

75 25 343 06,9% 08_70
WHO-PCDD/F-TEQ(2005)) * hF = - nT

Sum of DL-PCBs
1,75 WA 2961 98,3% N2
(WHO-PCB-TEQ(2005)) * i hia
Sum of dioxins and DL-PCBs

i fi} 2935 N/ 99,0%
(WHO-FCDDT-PCB-TLQ(2005)) * e > 3 =
Sum of NDL-PCBs (ICES - 6) ** N/A 40 782 NIA 4.7%

*in pg/g fat ** in ny'g fat N/A = not available

7< 1 2008~2012 [ AT ER it T 2RF% (Lohmann N %5 A,2013 )
55 2 TR 2 Tsen CM S AS3AT 1 6 Fol i Al e F RIS R S R S S
1) PCDD/Fs Jz DLPCBs i & > A& W #ifi (tilapia) ~ & H A
( milkfish )~ #5( clams )~ 10§ ( oysters )~ Fk /] £ ( pacific saury )FlIf#8 £& ( skipjack
tuna ) %5 o HpSREIG R B H S B IE A (farmed fish) - 0 5200 55 HUH
(shellfish) - [FK /]G BB SsTig f6 (ocean-caught fish) o 4[5 46 7RI
frfs 5L @ PCDD/Fs s &4 75 0.038 ~ 0.047 ~ 0.027 ~ 0.081 ~ 0.057
K 0.850 pg-WHO-TEQ/g wet wt ; [fj DLPCBs Mt s &40 75 0.021 ~

0.030 ~ 0.011 ~ 0.053 ~ 0.175 }¢ 2.204 g-WHO-TEQ/g wet wt > FTLI#ERS N F >
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R R E BRI TR E & - i/ PCDD/Fs [RYRY)REEE &

MLl 2,3,4,7,8-PeCDF (>18% ) ¢ 1,2,3,7,8-PeCDD (> 17% ) FipfhELRig

i 5 /£ DLPCBs [F]{#aE i S L PCB 118 (8% ) ¢ 126 (> 67%) fit

LRy - gAY DLPCBs #ilmt & #>PCDD/Fs film 5 7 - (H&Af

HI& PCDD/Fs 8z 5>DLPCBs M E & o 5 DA AEE A TR

I
O

(Tolerable Weekly Intake, TWI) SKFHMiE 6 Ffl i FUERAAAS R - Segffa - &
El g~ 0~ B ~ Bk foRIfi a2 TWI A3 HIES 0.061 ~ 0.038 ~ 0.032 ~ 0.067
0.53 J& 7.26 pg-WHO-TEQ/kg bw/week > ¥51% A Bk 1 45 3 25 27 5 Y it

(EUSCF(2001) TWI) 14 pg-WHO-TEQ/kg bw/week fZi
A TSR RES eE A BRISEE 90% 2 AR B ) - MU EBIZ HA R
PR I e R A R e o A I P T R e e A R B S 2
[ o ST RS - R RS L TR B - R
RGBS REES R AGRR - TR 322 R » BB SYYE
Al - AR R 2 R B B EE A - DU BRI S » Bk

SR CE 2R FERIAGR ) - BiPERERE R M e A AR e S KR

Hll

R gk At R RE BRI e AT > P RERE R AR R i - BRI ERR

HBIFHIE L

(#1.) The EU-SYSTEQ Project — Novel Findings for Human Risk Assessment of
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Dioxin-like Compounds |
22 BL5E i BT - SRR B MR SRR 1 2 R I E R s (RERLMR
8) » FEWNAHAIS
5 Vi CE U Bd Van Den Berg M 25 A\ S 2GR L G M
HFEMEE ORI (TEF) BEAIRYARE] (limitations ) BAfEEF (Pitfalls) » Ko/ i
ekl EU-SYSTEQ project 4 {f1 » Van Den Berg M %5 A$2%] TEF &
TH- L4474 4% ( World Health Organization, WHO ) J& -5 B Bt 545 12 ( United
Nations Environment Programme, UNEP ) J:[A]2% 2 - H H {ij & f T FLE8S 5] K 15
SARH AR R TR sz 1) 3438 (consensus) (REL - (U2 AT HE T 23T %
[ EBEEE (risk assessments ) FEI, » (3G S05EH AN S HRATREF RIS B
('scientific rationale ) k<7 #F - Van Den Berg M ¢ A 7255 TEF A% EE A
% 2% ( dietary exposure ) [IKf (i [T} » {H /57T 2 51 & 8B 2 /0 H 75 1
(dioxin-mediated “toxicities™ ) M5 (AIABRIINE ~ AHARBGRIEAVES)
AR - SEREIRN T - WHO/UNEP TEFs JEHI{E R Al g iR L
SMRFRIANEE S (uncertainties ) TUEARBALARTmIFAIRE - AT ARSI — GG
f&1- WHO/UNEP TEFs J&/t 2005 4 > EHFH Efe HARANER T ARSI »
AH AR LB R Ak IR0 Y R AP (systemic ) TEFs © 1] 2009 4FEx BRI
EU-SYSTEQ project 1EZURBH » T ZAIE EMISE systemic TEFs » 4415 il

WHO/UNEP TEFs H[5# (R s tfeid— £ n] FAE systemic TEFs 1 H R &1 4EY)
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=1 (novel sensitive biomarkers ) 5 TAF °
o5 2 T SR 1R AHGm SCIAE S > )& Andersson PS5 A (A5l ~ £ 50
LR I TEEIR ) ERCHE D) M FH#E/MIEL (in vitro testing) 7
AAMHSE SYSTEQ  MERAIIE 5 %)t 5 20 57 PCBs Jz PCDD/ PCDFs < »
18 S5 GRS 10 FEESMEYAIE (in vitro assays ) ARAETTIHIES » 58
SRS MEVIRII A R B ~ /N~ BB A (rat, mouse, guinea pig, and
human ) 55 o £y 1 FPE AN FI AT IHIERRY SO SR b B — SRR 5 2 Y
TS B2 2 > Andersson PSR A g 1 — RRAE 5 08 e S0 (R A AU
( Quantitative structure-activity relationship models , QSAR ) #k$#4{T » QSAR

(SR & AT THY TEFs dEfTLLS -

(7<) Development and Application of Bioanalytical Methods | 3= 2
Tt T 3 R B R s (RERLME 9) » R RN RANSS -

&5 1 &0 Feng H-H &5 A\ FH— il i G4/l (adenovirus infected
cells) -Ad-DR bioassay ( FEAI44785 Ad-DRE-Luc/H4IIE ) » HEFTIR KRR K
SR R IR AT G B GC/HRMS AgHlfs SEEr TEE RS o ARWHFE/EAEHT
AR A AR IR A< HY (Soxhlet extraction ) Sz #<HY (Ultrasonic
extraction) 2 % - [ ER TR TENZ B ] CAPE A R ER MRV IB-7E bk

HEOYERY  —HHRREAEIU TS E BEIARYCRZ » JIIA 200 pL dimethyl
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sulfoxide (DMSO)#% > LA Ad-DRE-Luc/HAIE 4 TAYIRER AT 5 So—fA

>m

R > AR CAPE A R]NERIER B - MERE & B e > FUL

Ad-DRE-Luc/HAIE 7 TADIERET /AT » AL IRATEERATEL GC/HRMS Al

FGETTILE > ATREUR SO Ad-DRE-Luc/HAIIE 7481 GC/HRMS

AT (0.873~0.898) 5 SCBEEAEIRRFFH% » I Ad-DRE-Luc/HAIIE

{28 GC/HRMS vEHMEAHRBH R84 (0.010 52-0.026 ) » BH R EHEA BRAERR

SELEVIIRAER AT BT - (ML > /57 CAPE X EINERMERY BRI G

ME T o SR RS ERE ( National Health Research Institutes )

PR BHZE 1B A Al Ad-DRE-Luc/H4IIE {fifikEd GC/HRMS HIEAT

ANSEIUMHBRTE > e 7RI IR BT -

5 2 e Mao QI 25 A\ HL H AR H /20 F) (Hiyoshi Corporation) A1E »

{ili FISEBA ) XDS-CALUX A=Ak GC/HRMS ¥ - B HE A FIFE LT

SRR A B B B B (waste landfill) 38k PCDD/Fs

F1 DLPCBs YETTLLE AT - SOAMAHIE g T AR pr s B 5 AL

WG EA R CEHY (Soxhlet extraction ) M5 #<HY ( Ultrasonic extraction )

55 2 FEARIEALLIR . SR ISR T BB AL PR LSS 2 7] XDS 23 FIR

PR B-E MM S (acid-silica gel and XCARB) “RHEE ML TIAILE

T o SRS IRAEEANNS (1) B HE AR 6 £ L EERIRIKE T, - 4

BULLME R TEyE A LB B B gk - DL XDS-CALUX £V ik
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A7iRE - FTilS.2 PCDD/Fs A1 DLPCBs &AM & Sl GRS ((RETERE
) CALUX-M A2 F Bl CALUX-A JHIEEES A 0.8~1.2 [1]) 5 #HZ LR
XDS-CALUX £ CALUX-TEQ B GC/HRMS /%) WHO-TEQ fifili » 1-352k%
[y CALUX-TEQ/WHO-TEQ /M 1.8~2.9 5 AL THIE 3.3~3.6 » FiTLA
CALUX-TEQ #/& At WHO-TEQ 1 » (2) A RS2 Yt 9 1 1
SRR GRS A AR 2R 0 CALUX-UXE B R KA AN
CALUX-SxE HMiEEE/ A 0.6~1.2 [4] - AHBHGREES 0.956 < IMIsbARIREE IR
‘i CALUX-SXE/WHO-TEQ HYZEHME S 1.3 £0.5 5F » Bl 2010 FHFekH
RHE 1.4 £0.7 FHEL - ARESAET -

&5 3 #1771 BioDetection Systems (BDS) /3] Behnisch PA 25 A — %%
AN[FFH—PE) CALUX Al (28 F ) 2% e ey & A HIAH A4 (high- throughput
screening assays) » ZEHERT . 150 I DL EARER S FEME (2R POPs ~ [R25E -
B - ARh AN F ) R a R SR L B R T
FRBERR ~ e fH B e HR A BB e A 8 - P DA f T AR A b 2
T EEELT o (HLL CALUX A Bl » $260 7 5 S it R s (g
(IR - A2 BDS 2N E#E 7 2 B R6H% T ( Hamilton Starlet liquid
handling robot ) DIFFASUSEHI T Bl - SR UG RS 1Y 96 £L
AR R BE IR 384 £Li - BiFF Tl ERE S 3.4 f5LL L - AR s

K AAS N - LESS - HH BDS BdRETR - B0 H EIRUBIR TS & 384
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FLig - B 2 AR N BT E TG RIR A R B —Ek

0

AFTEHY 2011 A S BIER =i H B s R AR, T B PRI

E &= fp 22 i 92 31 & (Computational Toxicology Research Program,

CompTox) » AT EILFAHA IS

() Passive Sampling Approaches and Applications gl 7@

AT BRI URR B M B I R S 119 5 — T Bl bk 208 e E (8 sl R 2

1 s GRERLIR 10) > (HIN 32 S R RTINS ™ » SN B AL -

(/\) Transfers between Environmental Compartments &l 7= @

T EINEELE R 2 R T AR o (RERMIR 11) > FE PR -

51 B AT Chi KH 28 A FE24E 2010 ~ 2012 [EASE g 2,862 m 1)

EEARI[1(Mountain Lulin) 28R LA 660 m 11 L5#E(Son Lay iy il 1]

uh CAERHISS T eI R PCDD/Fs SEHGHE ) - ] SiifREk sy (Shibata

HV-1000F ) 5 I35 22 5 1 ) PCDD/Fs » 31l it 5 e i st it 11 2 B R A2

(Biomass burning ) » ¥[AERETZ2 54 1) PCDD/Fs YR SLA508 - (EEERR

VEPRERHFEFS 2010 42346~ 10~ 12 H > 2011 43 H 52 2012 FE/#y 3 ~

4 H o —# R 4-10 ik - ELEEEERTYZ=ET (long range transport

season ) HfH » 4112010/3/22-3/28 ~ 2011/3/19-3/30 J 2012/3/10-3/20 ~ 4/1-4/9

33



5o QSR HER 1S » Ry 17 SEHIER R SR pg nr it ) A BT PR BRI R R

&

TS - AT A R GO EREH 2 1 52 ( Moderate Resolution Tmaging
Spectroradiometer (MODIS) satellite ) 5z WRF/Chem (Ver.3.0) modeling system
{RBE REFSIRE (tracer module ) <5 T H. » DIPIRE R Fe nri i1 (1) A BT A BE AR (H
e RZ A - Chi KH 25 NG AT R EUREEM LIHNG —fe A2 PCDD/Fs
MR RS 0.23240.02-6.7624.6 fg I-TEQ/m’ » SH{IHIMELE 2010 4F 6
F 23-30 1 (25) o INFREEMLRHIGE R 50 2B PG Ay PCDD/Fs
AR > WO A PCDD/Fs a3 i S E R th S i H A
SHIGL » BRSSO 14 MODIS satellite 57 WRF/Chem (Ver.3.0)
modeling system {RFE REFERL TS T > Chi KH S5 A ] HERfEPIRE R R nri bt L 11
A BT RRIEE RS ~ KPR R (e Qe 2012/4/1-4/5 A ETRBEIRF LIRS -

& MODIS satellite A ER FH AR BT RRBEIES T AU R ERRT > 4/6 88 NI
IR E IR LI RERR] - SR 4/8 1% ks - DUk 1.« PCDD/Fs
HIEAE > 2011/3/27-3/28 15 LBk [TEEn SRk PCDD/Fs JHIfE 522 579
pg I-TEQ/g-TSP (VEZHFALELL g-TSP A5 » [R5 Rl EEAR LGSR AR
ki PCDD/Fs HIfE R S 2E 399 pg I-TEQ/g-TSP - [fijiit PCDDs Hil PCDFs [
I3AT LLBIRF PR A - EEARILOHNGE — fie = ffii; PCDFs {hi#d PCDD/Fs 1)
41~53% » AEAE TR e I R BT R sE BITL PCDFs Al PCDD/Fs FYLLHIET T

(2] 40% - 3B e EMBEFTHE E 22 Yy PCDDs B (ReiliE
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OCDD) Ffr2 -

52 25 Chen YF 28 A FHIE4EMHAF (Positive Matrix Factorization |,

PMF ) 2§ 1] PCDD/Fs 75 448E 75 emission source )ELZ% 53 i [#:( atmospheric

deposition ) il ERRILBIBH (R » AR5~ (PMF) J&—1fli 28 &z

i

( multivariate receptor ) /51 » ‘& & H Paatero F{IF] Tapper /3 1994 45 >
PMF FRAFE T SR T DUE SRR 5 T2 A ] REAY - AU ET IR » PRI A T2
SRR YT A BZ IR - (HIRA B FEFIZ1¥4 B PCDD/Fs (5T
o LA R R s SR A E R & ~ 5L - T RS 24 1 PCDD/Fs
FEGYRTF - MAEEANFET SRR HE TR - PREREIET 11 5 - B EA L
HET A ARER ~ BEHE ~ TP R L2 (HAEN I A ) - PR
[E4E 2011 47 H 42 2012 4F- 10 H « SSAMAHSEHE FHRY PME2 /2222 S5 B R
= (US EPA) ) “EPA PMF 3.0 and User Guide™ [fi7dt 7 » Wi fi FH 2 54T 88
B A SR BSOS IE 5 Ho 22 56 194 B2 PCDD/Fs et &t (deposition flux )
SYHIIE 0.74~6.85 (n=13) ~ 3.18~20.2 (n=12) ~ 9.30~38.9 (n=12) & 4.26~21.0
(n=24) pg I-TEQ/m’/day » SZEEHIIE ~ [RIPFPIMAT LB ~ AL S B i BB R,
e O H IR TR » JOA PMF 3 ER 53477 7% > BV AT 15380 258 W Ak
ORI 2 R E 4 L o DAATASE B - AL e &
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Welcome to Dioxin 2014

On behalf of the organizing committee, it is a great pleasure to invite you to participate as a
sponsor and/or exhibitor at the 34th International Symposium on Halogenated Persistent
Organic Pollutants — Dioxin 2014 — to be held on 31st August to 5th September 2014, in
Madrid, Spain. Dioxin symposium is the leading international conference for scientists and
regulators to present recent advances in all areas of halogenated persistent organic
pollutants. This conference will provide great opportunities for the delegates to exchange

new ideas face to face and to establish future collaboration.

We are aware that sponsorship is a crucial element of success of this symposium and we are
sure that we will continue with the tradition of these symposia for attracting each year
800-1000 scientists and regulators from all over the world. Dioxin 2014 will continue to
provide you with the opportunity to introduce your products and services to this large and

important audience.

The venue, Hotel Melig Castilla, located in one of the most dynamic and modern places of the
city of Madrid will provide you with all the facilities for a successful experience. The exhibition
will form an integral part of the symposium and will maximize your organization’s exposure to
the large audience at Dioxin 2014. As indicated in the brochure, there are a wide range of
opportunities for the sponsorship at this event. We will be glad to answer your questions and

assist you with any requests.

Madrid is a cosmopolitan city with a rich cultural and artistic heritage, the legacy of centuries of
fascinating history. If there is one thing that characterizes Madrid, is its contagious passion for
life reflected in its friendly and welcoming people. The success of Dioxin 2014 will be
enhanced by the special atmosphere of our city’s social life, an essential element in

generating synergies for scientific collaboration and friendship.

We look forward to welcoming you to Dioxin 2014 in Madrid!

Begoia Jiménez

Symposium Chair, Dioxin 2014
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B 1 K& 5 HREE &3 (Side meeting)

Waters

Title : Waters User Meeting in POPs Analysis and Research
Date : August 25 (Sun.), 2013

Time : 12:00 — 17:30

Venue : Camelia Hall 1F, Hotel Interburgo Daegu

FMS

Title : Same Day POPs Analysis Seminar

Date : August 25 (Sun.), 2013

Time : 13:00 — 17:00

Venue : Ladies Hall 2F, Hotel Interburgo Daegu

Thermo

Title : Thermo Scientific Lunch & Learn

Date : August 27 (Tue.), 2013

Time : 12:00 - 13:10

Venue : Dalia Hall 1F, Hotel Interburgo Daegu

BUCHI

Title : From Dirt to Data

Date : August 27 (Tue.), 2013

Time : 12:00 — 13:30

Venue : Camelia Hall 1F, Hotel Interburgo Daegu

SHIMADZU

Title : SHIMADZU UFMS POPs Analysis Seminar
Date : August 27 (Tue.), 2013

Time : 12:00 — 13:10

Venue : Clavel Hall 1F, Hotel Interburgo Daegu
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B 2 KErFERER
August 26 (Mon), 2013

MOMDAY AT A GLAMNCE
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1900

2100

Wadooma Rooeption [Conwention Hall, 3F Hotel Inberbulgo Dacgu)
Sponsored by Cambridge kotopa Laboradories, Inc
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August 27 (Tue), 2013

TUESDAY AT A GLANCE
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August 28 (Wed), 2013

WEDMNESDAY AT A GLANCE
Corveention Hall

Manary Ladura 1

THE ARALYSS OF PERSETENT HALOGENATHD DRGANICS - PAST, PRESENT AND FUTLRE
- Dr. Enic Rainar
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August 29 (Thu), 2013

THURSDAYT AT A GLANCE

Convwantion Hall
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i ] Coffes Besak
Eoom1 Room 2 Room 3 Rioeoim 4 Room 5
B Fateimindoo Unirtantiona e 1 i P
Ermvironment and F <o of POPs: Fisk Azscssment POPs in the Vi Uockte
Ohrtcdzsor Sir o Ervéiconment b, Mgt
12200 Lemich
13100 Poster Seemom 3

SR Dhctary Expoma of | P20 Sampling . | Bological, Chamical | | o ot v | AT/ Lipctater,
PPy Hpproaches and & Phodolyticd Wastowas UNIDG
Apoiicatiors Transiomation
1540 Coffess Braak

2 Intagrating
&0 TI'-!:IE!:H'E fusimtn | | Tpppt— Towioologyand | Mew Screening and
Erveinonmeniial Souwnss and : ; :
C . p Epidamiclogy for Fapid Mathods
I Fisk Azcosoment
15200

Zi00

Gala Dirrar [Comvention Hall, 2F Hotel Interbulga Daagu)

51



August 30 (Fri), 2013

FRIDAY AT A GLANCE
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BifF 3 ARKEAFHRRML 2R
COMPARISON OF ATMOSPHERIC PCDD/FS AND PCBS BETWEEN TSP
AND PM, s AEROSOL IN NORHTERN TAIWAN

Chang YT ', Chi KH ", Chou CCK ?, Chen YW °, Weng YM °, Hsu YC®

!Institute of Environmental and Occupational Health Sciences, National Yang Ming University, Taipei
112, Taiwan; 2 Research Center for Environmental Changes, Academia Sinica, Taipei 115, Taiwan;
*Environmental Analysis Laboratory EPA, Chungli 320, Taiwan.

Introduction

Epidemiological and toxicological studies have demonstrated that increased particulate matter (PM)
cause increased cardiovascular mortality and morbidity, and this PM toxicity may increase as the particle
size decreases. According to the epidemiological studies in Taiwan, National Mortality registry data
were used to investigate the risk of PM,s, and the studies indicated that the associations of total
mortality and cardio-respiratory mortality with monthly PM, s concentrations were more consistent in
Taipei city'. Each 10 pg/m’ elevation in PM, s air pollution was associated with approximately 4%, 6%,
8% increased risk of all-cause, cardiopulmonary, and lung cancer mortality, respectively’. On the other
hand, for the cardiovascular causes of death, a 10 ug/m3 in PM, s was associated with 8% to 18%
increases in mortality risk, and larger risks being observed for smokers relative to nonsmokers’.
Airborne particulate matter (PM) is the focus of public interest since ambient PM, 5 (fine particles,
diameters <2.5 um) concentrations have been significantly related to health effects by epidemiological
studies. US EPA has set up standard for fine PM (PM,5) in addition to PM;, in 1997. In 2006, they
revised the criteria by lowering the standard for PM,s. Recently, Taiwan government set the limit of
ambient PM, s for different air quality monitoring network and will be enforced starting from 14th May
2012. Dioxins are announced as one of the sixty-five environmental hormones in Environment Agency
of Japan, and they are regulated as one of the twenty-one persistent organic pollutants (POPs) under the
Stockholm Convention in 2009. Dioxins are formed and released unintentionally from anthropogenic
sources. Particularly, the contents of dioxin-like compounds exist in suspended particles. In United
States, hazardous air pollutants (HAPs) have caused much public concerns due to serious health effects
they may cause. People exposed to toxic air pollutants at sufficient concentrations and durations may
have an increased chance of getting cancer or experiencing other serious health effects. Due to their
toxicity, endocrine disturbing effect, carcinogenicity and bioaccumulation, dioxins content in PM, s have
raised great public concern worldwide. Thus, we need to build up the database of PM,s including
characteristics of dioxin content in Taiwan.

Materials and methods

Taipei is the administrative capital city of Taiwan. Ambient air samples were collected for the analysis
of PCDD/Fs and DL-PCBs from three locations over duration of 24 h on November 7-13th 2012,
December 10-13th 2012 and December 24-26th 2012, using both TSP and PM, 5 samplers. Locations
with diverse characteristic such as urban (National Taiwan University), traffic-affected zones (Datong
station) and vicinity (National Yang Ming University) of the municipal solid waste incinerator (MWTI)
were selected (Figure 1). The sampling procedures were performed following the main guidelines of the
Taiwan-EPA NIEA AS809.11B, US-EPA PM,s-Federal Reference Method, and European Union
EN-14907 PM,s. The sampling instruments consisted of a HVS TSP sampler (Shibata, HV-700), FRM
PM, s sampler (PQ-200), and HVS PM, 5 sampler (Analitica). Ambient air samples for both vapor phase
and solid phase of dioxin-liked compounds were collected. The samplers were equipped with Whatman
quartz fiber filters for collecting particle-bound compounds while polyurethane foam (PUF) plugs were
used for retaining PCDD/F compounds in the vapor phase. The main difference between these devices
refers to the size of the particles that can reach the filter surface. The TSP sampler allows trapping the
whole particulate, while in the PM, 5 system only particles with a size below 2.5 um can be collected.
The HVS TSP sampler (Shibata, HV-700) and HVS PM, s sampler (Analitica) was connected to a
vacuum pump and 700 m’ of air mass was collected in 24 h at a sampling flow rate of 500 L/m’. The
FRM PM, s sampler (PQ-200) were taken every 24 h and collected operating the instrument at an
average ambient airflow of 16.7 L/m’. The PUF and filter samples were than Soxhlet extracted with
toluene for 24 hrs, treated with concentrated sulfuric acid, and then passed through a series of clean-up
columns containing sulfuric acid-silica gel, acidic aluminum oxide and celite/carbon. In this study, the
seventeen 2,3,7,8-substituted PCDD/F congeners and 12 DL-PCBs (#77, #81, #105, #114, #118, #123,
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#126, #156, #157, #167, #169 and #189) were analyzed with high-resolution gas chromatography
(HRGC)/high-resolution mass spectrometry (HRMS) (Waters AutoSpec-Ultima and JEOL JMS-700)
equipped with a fused silica capillary column DB-5 MS (60 m x 0.25 mm x 0.25um, J&W).

Results and discussion

The measurements indicated that mean concentrations were 134 + 18.5 pg/m’ for TSP and 25.0 + 4.40
pg/m’ for PM, 5 at urban station in Taipei city. According to the methods of EN-14907 and US-EPA
FRM, the difference was about 1.60% in PM, s. The ratio of the U.S. EPA FRM and FEM PM, s was
about 0.77. According to NIEA A809.11B and EN-14907, the total PCDD/Fs and DL-PCBs
concentrations (mean TEQ values) were 30.7 + 5.26 fg WHO-TEQ / m’ for the TSP samples and 25.5
4.74 fg WHO-TEQ / m’® for the PM, s samples (Table 1). The mean DL-PCBs concentrations (mean
TEQ values) were 2.40 + 0.88 fg WHO-TEQ / m’ for the TSP samples and 1.75 + 0.64 fg WHO-TEQ /
m’ for the PM, 5 samples (Table 1). Comparing the results for the PM, s and TSP samples, the total TEQs
PCDD/Fs and DL-PCBs concentrations in the PM, s samples were about 61.0% of the TSP samples,
indicating that the fine particles contained higher levels of PCDD/Fs than coarse particles. The ratio of
PCDDs/PCDFs is often used as a unique fingerprint for PCDD/F sources. The ratio of ZPCDD/~PCDF
from chemical reaction formation is greater than 1, while de novo synthesis during combustion processes
normally shows a ratio of XPCDD/ZPCDF less than 1. In this study, the ratio of XPCDD/XPCDF was
about 0.65. The total quantity of PCDD/Fs and DL-PCBs adsorbed onto suspended particles was 456 +
129 pg WHO-TEQ/g-PM; 5, and 67.6 + 42.8 pg WHO-TEQ/g-PM-, 5, respectively. The results indicated
that the total quantity of PCDD/Fs and DL-PCBs in PM,s was 6-fold more than PM-,s (Table 2).
Congener profiles of PCDD/Fs and DL-PCBs in air samples in Taipei city were illustrated in Figure 2
and Figure 3, respectively. Generally, the concentrations of PCDF homologues in both the TSP and
PM, 5 samples were higher than the PCDD homologues with the same degree of chlorination. The
dominant congeners for TSP were octachlorinated dibenzop-dioxin (OCDD) (43.5%), octachlorinated
dibenzo-p-furans (OCDF) (16.0%), 1,2,3,4,6,7,8-heptachlorinated dibenzo-p-furans (HpCDF) (9.00%),
and all these together accounted for more than 67.5% of total PCDD/Fs concentration and these are all
highly chlorinated PCDD/Fs. For the PCDD/Fs in PM, s, the dominant congeners were OCDD(49.8%),
OCDF(14.4%), 1,2,3,4,6,7,8-HpCDF(7.79%). OCDD had the lowest toxic potency (toxic equivalency
factor proposed WHO, WHO,y)5-TEF=0.0003), thus significantly lowering the total PCDD/Fs
WHO-TEQ concentration. The most abundant congener patterns of DL-PCBs for TSP in the ambient air
were PCB 118 (48.6%) followed by PCB 105 (24.3%) and PCB 77(15.2%). The most dominant
contributor to the total TEQ of DL-PCBs was PCB 126 (88.0%) for TSP and PCB 126 (86.0%) for PM, s.
The total PCDD/Fs and DL-PCBs concentrations for TSP and PM; s had similarly trend in this present
study. Vapor-solid partitioning of PCDD/Fs and DL-PCBs in Taipei were shown in Figure 4. In general,
the concentration of solid phase PCDD/Fs accounted for 61.0% and 46.7% of the total PCDD/Fs
concentration for TSP and PM, s respectively. The concentration of solid phase DL-PCBs accounted for
24.2% and 12.1% of the total concentration for TSP and PM,; 5 respectively. Most of the DL-PCBs were
in the vapor phase. For PCDD/Fs, Yoichi et al.(1998)* indicated that about 50% of the total PCDD/Fs
were found on small particles with less than 1.1 pm, and providing over 47% of the total TEQs.
According to the study’, airborne particles was fractionated into four different size (<1.5, 1.5-2.5,
2.5-5.0, >5.0 um), and found that more than 60% of particles were smaller than 5.0 um, and the particles
contained more than 86% of the total PCDD/Fs in solid phase. However, Ward et al. (2006)6 indicated
that the particles collected in the smoke impaired Missoula valley, by using the FRM PM, s sampler
(PQ-200), was not composed of significant amounts of PCDD/Fs during the smoke events. For PCBs,
Wenliang et al.(2010) indicated that size distribution of particle-bound PCBs showed that higher
chlorinated CBs tended to the fine particles. And about the different between TSP and PM, s, the study
indicated that total PCDD/Fs and TEQs concentrations in the PM, 5 samples were about 66.8%-108% of
the TSP samples, and the results showed that fine particles contained higher levels of PCDD/Fs than
coarse particles®. Thus, PCDD/Fs and PCBs in ambient air tended to partition more to the fine particles.
This had similarly trend in the present study. The results obtained in this study indicated that PCDD/Fs
and DL-PCBs levels found using the TSP and PM, 5 sampling systems were comparable, thus, we can to
build up the database of PM,s including characteristics of dioxin content in Taiwan. Our results
indicated that fine particles contain larger amounts of PCDD/Fs than coarse particles and potentially had
a more serious impact on air quality and public health. When the potential health risk by the inhalation of
PM, 5 is going to be investigated, the dioxins associated with PM,s should be seriously taken into
account.
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Table 1 PCDD/Fs and DL-PCBs (fg WHO-TEQ/m3 )
NIEA A809.11B EN-14907
Sample concentration PM, s/TSP Ratio

Vapor (n=8) TSP(n=8) Vapor (n=8) PM,;5(n=8)
PCDDs 441 +2.55 6.44+227 535+239 397+1.57 0.63
PCDFs 6.76 £1.72 10.7+3.66 7.38+0.79 7.05+2.96 0.65
YPCDD/Fs 11.2+3.35 17.1+444 127+248 11.0+3.60 0.64
YDL-PCBs 1.82 +0.61 0.57+033 1.53+0.58 0.21+0.09 0.33
Total WHO- TEQ 13.0+3.22 17.7+468 143+240 11.2+3.62 0.63
YPCDDs/~PCDFs Ratio 0.68 0.60 0.73 0.57
Total WHO- TEQ(Vapor + Solid) 30.7 £5.26 25.5+4.74

Table 2 Mass concentrations

Concentration (n=8)

TSP(ug/m’) 134 +18.5
PM, 5(ng/m”) 25.0 £4.40
pg WHO-TEQ/g (PM .,5) 67.6 £42.8
pg WHO-TEQ/g (PM, 5) 456 + 129

Figure 1 Relative locations of three sampling sites in Taipei Taiwan
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Figure 4 Comparison of vapor/solid phase partitioning of PCDD/F and PCB congeners in ambient air
between TSP and PM, 5 measurements.
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Introduction

Polychlorinated dibenzo-p-dioxins and dibenzo-furans (PCDD/Fs) are persistent organic pollutants
(POPs) formed and released unintentionally from combustion or re-emitted from reservoirs. Once
emitted into the atmosphere, PCDD/Fs partition between the solid and vapor phases, undergo
photochemical reactions, and transport to other environmental compartments via wet and dry deposition'.
For air monitoring of POP, high-volume samplers are used as conventional sampling techniques. The
relative high cost of the equipment, as well as the requirement of a pump and source electricity are
important disadvantages of this sampling method. Moreover, only daily concentrations can be
determined. Meteorological variations and punctual emissions of POP can also modify their
concentrations in air during short time periods. A potential alternative is use of passive samplers. These
devices allow semi-quantitative comparisons of the atmospheric POP levels®. Polyurethane foam (PUF)
disks, the passive air sampler for evaluate POPs in ambient air, are easy to handle and their price make
the technique easily extended®* . However, in order to estimate the uptake rates under field conditions,
active sampling can also be performed during one week in parallel with the passive sampling’. Generally,
direct particle phase flux measurements were carried out using an aerodynamically designed water
surface sampler, which is assumed to capture deposited particles with 100% efficiency’. Furthermore, a
water surface sampler was successfully used for particle phase flux collections of semi-volatile organic
compounds including polychlorinated biphenyls (PCBs) and polycyclic aromatic hydrocarbons (PAHs)
"8 In addition, de-chlorination rates differ for each dioxin congenerg; hence, the congener and isomer
distributions observed might differ from actual distribution patterns at the time of collection.
Investigation of deposition samples provides information on the status of PCDD/F pollution loading.
During their transport and deposition in the atmosphere, PCDD/Fs can be removed by chemical
degradation mechanisms, including the reaction with OH radicals'’. Potential sampling artifacts of main
concern in sampling bulk deposition of PCDD/Fs include volatilization and photolysis. The aim of this
study was to evaluate the PCDD/Fs patterns via ambient sampling and the deposition flux sampling by

using an automated and passive sampler, respectively.

Materials and methods
To measure PCDD/Fs in ambient air in northern Taiwan, the ambient air samples were collected using
passive and active sampler. Polyurethane foam (PUF) disks were used as passive sampler, based on the
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diffusion of gaseous phase analytic molecules to a collecting medium, as a result of differences between
the fugacity potentials of a given analyzed in the two media. The structure of the PUF-Disk, shows in
Figurel., contain a foam disk and filter disk positioned in a stainless steel sampling chamber consisting
of two domes that protects the foam disks and filter disk from direct precipitation, sunlight and coarse
particle deposition. Sampling rate was calculated from fluid dynamics for filter and exchange coefficient
theory for PUF for typical sampling duration of 30 and 60 days. For active sampler, high-volume
sampling train (Shibata HV-700F) was used. Both solid and vapor phases were collect by using fiber
filters (What man quartz fiber filters, 8X10 inch) and polyurethane foam (PUF) plugs. The total volume
of the active air sampled was greater than 1,000 m’ for a typical sampling duration of 7 days (gas flow
rate: 100 L min™"). Sampling information shows in Table 1. To measure PCDD/F deposits at rural area in
northern Taiwan, sampling sites of the campus of National Yang Ming University. Ambient air samples
were collected using high-volume sampling trains (Shibata HV-700F). Both solid and vapor phases were
collect by using fiber filters and polyurethane foam (PUF) plugs. The total volume of the air sampled
was greater than 4,000 m® for a typical sampling duration of 28 days (gas flow rate: 100 L min™). In the
same location, PCDD/F deposits were also collected with stainless steel cylindrical vessels to enable a
comparison with the automated sampler. The deposition sampler used in this study was modified from
an automated air precipitation trap sampler originally made in Japan''. For better comparison, the
surface edges of the automated and traditional vessel samplers used in this study were manufactured
with the same design. The ambient air and deposited PCDD/F samples were measured from 2008 to
2012. All sampling information and meteorological parameters are summarized in Table 2. In this study,
only the seventeen 2,3,7,8-substituted PCDD/F congeners were analyzed with high-resolution gas

chromatography /high-resolution mass spectrometry (Thermo DFS).

Results and discussion:

To evaluate the use of PUF passive air samplers as a potential complementary tool for environmental
monitoring of PCDD/Fs, sampling rates were calculated in accordance with the theory of passive air
samplers. Passive air samplers accumulate chemicals via diffusion Passive sampler amounts of each
congener were used and the corresponding vapor phase concentration determined separately in the active
sampling’. For solid phase computational fluid dynamics (CFD) simulations coupled with wind
tunnel-experiments were used to determine the sampling rate (SR) ** . The atmospheric PCDD/F
concentrations were 6.50~22.40 (n=3) fg I-TEQ/m’ with 58% solid phase partitioning by the
high-volume sampler, 11.50~19.10 (n=12) fg I-TEQ/m’ with 64% solid phase partitioning by PUF-Disk,
measured in northern Taiwan. The relative difference of the PCDD/F concentration between active and
passive sampler was 42.7% and 7.4% for 30 and 60 days sampling, respectively. Figure 2, Shows the
association in congener distribution of PCDD/Fs in ambient air between active and passive (PUF-Disk)
sampler. OCDD was the predominant PCDD/Fs congener, 36% of the total, followed by OCDF 16% of
the total. However, the relative difference of PCDD/Fs concentration in ambient air measured in rural
area northern Taiwan for one-month sampling (50%) was significantly higher than that observed in the
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same place (6%) for two-months sampling and industrial area (4%) for one-month sampling. Compared
to one-month ambient air sampling, the passive air samplings with long sampling duration have the
characteristics of higher representation and stability. Table 2 indicates that the PCDD/F deposition flux
collected. Results are shown the PCDD/F deposition flux collected by the automated PCDD/F deposition
sampler was significantly higher than the traditional cylindrical (p value=0.041). Hence, we consider that
the difference of PCDD/F deposition flux between those two samplers collection is significant.
Compared to the atmospheric deposition fluxes of PCDD/Fs measured in other Asian countries, the
PCDD/F deposition flux measured in Taiwan was not high. However, the PCDD/F deposition flux in
winter was significantly higher than that in summer Table 2 also shows that the ratios of total PCDD/Fs
to TEQ flux obtained from the automated and traditional samplers were quite different. The ratio of mass
to TEQ flux obtained with the automated sampler (1945, n=10) was substantially lower than that
obtained with the traditional sampler (35+19, n=10). This may be attributed to the fact that
low-chlorinated PCDD/Fs with high toxicity vary significantly between the two types of samplers,
leading to the different ratios of mass to TEQ flux as measured by the two samplers. The most
significant difference between the automated sampler and the traditional one is that the automated
sampler features a mechanism which can immediately take particles into the sampling system through
eddy action. The traditional sampler needs to be placed outdoors for one entire month before a sample
collection is complete. The difference between these two sampling methods can be ascribed to sunshine
causing photolysis and re-volatilization of PCDD/Fs in the collected samples. The PCDD/F deposition
fluxes collected with the automated sampler and the traditional one are compared and expressed as the
relative difference of the deposition flux. The relative difference of PCDD/F deposition fluxes between
the measurements of automated and traditional samplers in northern Taiwan. The vapor pressure of
PCDD/F congeners increases as the temperature increases. It also results in higher fractions of PCDD/F
congeners being vaporized from the traditional sampler, therefore, the photolysis and evaporation may
influence the PCDD/F deposition fluxes collected by the two types of different samplers. Figure 3
demonstrates that the relative difference in low-chlorinated PCDD/Fs was higher than that of
high-chlorinated PCDD/Fs. The causes leading to a higher relative difference in the low-chlorinated
PCDD/Fs were related to the difference in the half-lives of PCDD/Fs with different chlorination levels'”.
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Table 1 Sampling information of PCDD/Fs with active and passive sampler.

Sampler Sampling duration Concentration
Location
(days) fg/m® (fg -TEQ/m”)
High Volume Shibata 30 276.5 (9.6) Rural
HV-700F
30 1397 (111.6) Industrial
(Active)
60 193.2 (16.3) Rural
PUF(Polyurethane)-Disk 30 222 (16.0) Rural
(Passive) 30 1150 (116.2) Industrial
60 149 (17.2) Rural
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Table 2 Sampling information and deposition flux of PCDD/Fs in Taiwan.

PCDD/F PCDD/F
deposition deposition
Automated sampler flux collected flux collected Relative ,
. Duration (days) by by difference Temperature  Rainfall
Sampling L.
iod cylindrical automated
pertoas vessels sampler
Duration Sunny Rainy pg/m*/day o

(days) day day (pg I-TEQ/m’/day) (%) ¢ mm
Sep. 2011  32.8 25.2 1.70 24.7 (1.59) 74.5 (4.45)  100(94.6) 24.9 27.2
Oct. 2011  29.0 26.6 2.30 194 (3.25) 61.6 (3.10) 104(132) 21.3 118
Nov. 2011  30.1 16.1 1.90 70.3 (3.79) 152 (9.70) 73.5(87.7) 20.7 174
Dec. 2011 31.8 22.7 1.00 46.1 (1.65) 130 (8.27)  95.3(134) 153 86.2
Jan. 2012  31.1 28.1 2.90 76.7 (2.45) 154 (8.46) 67.0(110) 14.3 93.2
Mar. 2012 33.2 31.7 1.40 129 (1.77) 95.4 (4.52) 30.0(87.6) 16.3 66.0
Apr. 2012 30.8 25.7 3.30 227 (6.85) 282(9.01) 21.6(27.4) 20.2 319
May. 2012 26.2 24.5 1.65 64.3 (1.41) 93.9(4.63) 37.4(107) 229 277
Jun. 2012 22.3 30.1 2.55 86.5 (2.82) 73.7(4.19)  16.0(39.1) 24.9 442
Jul 2012 38.9 27.6 0.30 35.7 (1.70) 51.4(3.24)  36.1(62.6) 27.8 114

Stainless steel
PUF disk

Filter disk

Figurel. The structure of PUF-Disk
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