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et A9HE HU)s SRS FHEW, 47(19.3%), T
(12.1%), AE(10.1%) <28 Busa o} o= AA 7 &Ed o
o BAAREEA, ALV EE IFEA B e 59 1079
DAEE H7)29 3% EAES 1.09kg® FAME =T, 20139
0.94kgell A F+ 3] S7ksk= FA4 At 3 o] & AGERE d¥Rd
AF7F 1.77kg®E 7S Bom, 9 1.44kg®E 1 HE olAth

(E/%)
95,730
60,294
50,355
47,996 24,195
31,015 20,081 31,989
22,317 ’ 19,956
15,788 15,090 18,310 ’
82537999 3,009 4,859
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(ke/2/21)

1.80
1.60
1.44
139 139
1.40 1% n3z 129 131 130
1.20 1.09 111 111
099 .96 & 0.97
1.00
0.80
0.60
0.40
0.20
- ME 24 O 9d FF O3 sS4 NS 270 Z¥ B85 38 TR WY BE 22 A=F
(09 0-2] AE 19% 3% Agure H4F va
ojAH AL 7= WAFo 7he-dl, ZF AApA A 2 3

(o

e 2 A AN Adste A4S =
A7bA o] theba FEE Ags o] 2l 2019
g F2 agss 77
FFLANE AFL ANRY A 53702, 47 7711@ A% 57
LR 2, U 104 5 AR 180704 9) 274 20] A3 HolY)
%3

S e
2§ 674, dEMNAA 1344 ZAHAT. 27420 FH7)Eo] T
Hof 2ztaleE HF2lol whel Ao 138704, FE2l0] 4074, FA%
2lo] 9Ma2 et U A4FELS UEE 47 oA 57
ES daste 2E7 Y HTE0] dRAES 24 2E HAskHn
A= FAlolth.
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ZANS g d 2 AR 24 SEAF et AR S S AR

ZU AZIA Ao A 7L Hol AlRElE 2EAA Y 27bS o R
AAATE Ax 4 1008 ol AFAIEE 1 AAA 474
T 39 (82%) 7 2EA WA S, 477 AR Wle w9 T,
100E o] A7t 7hedh 27 A S At Edshs adA oA = o
A3 2EAHA ] 74 @l 20079 AT FA] 2AVF AR EHA e
24 T HALGAAE 27A, AYa =
of 2ALE APt AASA =7

A&, S2A RS S, AA FBASH A9E 2 l
AR tol%4l 17 A3, PAH 270 AA, T3, S5, 7|84
24 A A= A5k 55*} skl
<E 11-1> 2732 7 3987 S3AA) 5374
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2 87 =47 4
= Hl 1
S AT B&77% Caztd
ool 54l aZtE AN FYo 2Zt2 AR 17) 2=
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e 272 o SR AR | 0dA e R
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5 | 2w |EREAEAITT | 22AE0 3B gFA
(x012) (2ZtZ o] 7Mg A, CCTV | 44 &g

9 EHHHEE e 9D

B
By

BRIt SEAG 2AL

7 - =10 N7
27td Hr|Eo] AZRE e Ao A7 FAL 9

golbe FYF

a7Eha g AE 9)R
AR | AAAVER wEe] A8 | s A Aol wha
o 234 | ARzAA e FAAL | A EE, F 3-43 29
A X
&7 F AR MEALS QD] Co o s o
el 2488 Fdske] i ]
® s A7re=E AAS, §5 E EA W, aaE R,
RS I o | BHIE Bed A 308-2
FA Ol FFHE F| o
AASHE A
27 5 oge AelA 2%
ae | & Avgez AAsE | ateAe) A% Al uwel
T amz |9 s 9% ARMAER | 44 R 1F 348 29
W27 Y Agste X

2AAAL 7 270 BAL nejale] 2RARAL, 7 2748 W)
wE Y3 Hug FLT Ve FIehs FA, AR oA 7 QA S
e A 2 Az AAlg 7129 AYGSHESA S THSIA
8 54 952 192 sl thol Sl PAHY] A4 18% 5714
S 1% 7] (High volume air sampler)E A}{32E 7|AA 8B =Ho] &7}
st ol Aol Xs 2] 4 AFE =E=dSH dHE THL
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al
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A

£& 3 (Soxhlet)

T LPUF > OHE Y EZY 1624 e M H
2. QFF > 2|31 2 600°C 6 e 71

3l =

— 1. M#7| EEE nHexane dichloromethane M &
) HE A0 SE o2

3.225 Limin ~ 750 Limn §F =X

NEXHE 2E8Y T L AESRH

—— 1. 3'Clabelled intemal standard- CHO| 24l
LEE iw~6he 7|2 7|8 B AL EE B 7B




& % 17592 PCDDs7} 7 Fo|v, PCDFs7} 10
Fol Adatal vk <& [I-2>0] Edo] gk FRE FA83T

<3 [I-2> o] SAF 224 4E
L 5}3}2) CAS-No M.W. EE e
2.3.7,8-TeCDD CHiCu0: 176016 3219 [ [
2,3,7,8-TeCDF CoHACLO 51207-31-9  305.9
1,2,3,7,8-PeCDD CioHsCl0; 40321-76-4 3564 :
1,2,3,7,8-PeCDF CioHsCL0 57117-41-6 3404
o
| .
2,3,4,7,8-PeCDF C12HsCls0 57117-31-4 340.4 JD A
o e
{ _':-“L‘I N (]
1,2,3,4,7,8-HxCDD Cr2HaCLO, 39227-28-6  390.9 T
(=] ﬂ =0 =l
[ ]
1,2,3,6,7,8-HxCDD C12HCLiO; 57653-85-7  390.9 ]----L»l 1][
1,2,3,7,8,9-HxCDD CroHoCLO; 19408-74-3  390.9 T
! i o | L
1,2,3,4,7,8-HxCDF C1oH:CLO 70648-26-9 3749 Tt
= . ]
1,2,3,6,7,8-HXCDF C1sHzClO 57117-44-9 3749 ety
ol '1.‘ [
123789-HCDF  CpHCLO 72918219 3749 L T 0
=l (e
2,3,4,6,7,8-HXCDF C12H:CL0 60851-34-5 3749  __
= \':I.:I N
1,2,3,4,6,7,8-HpCDD ~ CHCL,0, 35822-46-9 4253 11
L
il




[ Wiz 229 229 se0a aadBEn

Lo DO NN - I _.-[-_._ L
1,2,3,4,6,7,8-HpCDF C12HCI,0 67562-39-4 4093 17" |1:
1,2,3,4,7,8,9-HpCDF CioHCI,0 67562-39-4  409.3 T e

o I l:l‘_'l |

1,2,3,4,6,7,8,9-OCDD C12C1s0; 3268-87-9 4597 U T T
CL.:I L[ 1

1,2,3,4,6,7,8,9-OCDF C12ClsO 39001-02-0 37 T T -

[9]
T
9

(1) W71% thol$4l 24

18 F7IAN B A7) (High volume air sampler)E AFg3le] A 8 A)

AE AASAE 18 FAANRAAE A% FA% AN 23
S FAOl AAY + AEF oJBA FHo] @ A AR, 717
BB AR ATARS S FAAD YAR. 42 494 e
FF Y, FO PAB 0, wkg B @ oA FES BED F
e AHE FHTARH, BAS FAE (28 )] e

PN

Q/ﬁ N
Pipe Fitting

Sampling .
Head (1/2in.)

Magnehlic Gauge

(0-100in.)
— W—4d |Venturi

Flow
Control

Voltage Variator

Y Elapsed Time Meter
«——2p=et TTNE Ve

7-Day Timer

Exhaust Dust
(6 inx10 ft)

%
_J Base Plate '_
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[ Wis 2 c2n9 saaas ara s

[28 9] 8% F7INEAFA7IE 0183 tholSAl3) nebasdslra SH (L4235

24 diatge® fFdg7)E PR o 1000Sm’ o A EFOR o
e 2 HAE 5EHS 10, NNFYFS 12 B8 tho] &
A 248 A AAY, GC, MS #4210 <% 1M-3>3 gtk

e FZ=an) FE=A7E M1l
I1gE EFql 24X 74/ 3 Soxhlet
3215 2) A% 2 20 ml/3) sl
gl o A uj 74 %)
n-Hexane
% SR Bl S
A M A 200 mlL/3] S0mL
5% 0.05mL
— FEU ZEdeE 2 @4 HdE MY FIEHE FE A
o o] A4Yste] HEZ 2 e 500 mL= 24)&17& 229 =&
F= AR %ﬂ]ﬁﬁ%EQ(EPA—wBLCS) A7 & Fe3hgE
F0 7 B35l hexaneo &2 £ A3 3 1 mL7J} A =3k o] F
2N AL AT AL



— ZAA P BEZ 7)o FEAAA I FE=N] n—Hexane
o2 A3 FFH AF 25 mLZ "W &S

T 50mLE ¥ol FAT - =
77

AABI] FZ=EuQ Hexanes o] Bobd uwj71x] <F 23] 2333
HexaneZ©] BolA ™ n—Hexane & & A3 F5F+ 50 mLe} NaCl 5 g
S Yol A% & B EFES o] &8 RS AlASHL E8AaA

JASTEEF7IZ %F 5 mL7HA
5 A7 AYE SR AA
el mm 2 Ao &4 A7t 1 g, 47
g 2 27 A3 AegbA 45 g 22% AF
AR 6 g, 24 AP 1 g, 10% A2 A7 3 g, 7%
/‘\l_
J_:|l__
&}

0¥

==

UEE 6 g S A8 03 4% 5 Hexane 2. & M A3} o] F

5k - Hexane 150 mLZ wjx 19 £58 &

8 = IATEEFIG dAFFHI)E o83 °F 1 mL
Zsto] ¢Frv A FYstAt 2-”II-10].

oFA]E 12 mm, 4©°] 150 mm 3 AP FF34t

L}E% 2g S8 EFHY 6 g FTIMUEE 2 g & oA R FA

T Hexane 0.2 AASIALE 55H Al55 Y% F 2% Dichloromethane

S Hexane 100 mLZ "z 1H& &2 o] o] =N O 7

3}al, o]} A 50% Dichloromethane ¥+ Hexane 150 mLZ 1H-&/x2

_1_1

O

»

o}:o I
it

£ 7 §E3to] EENO0E AREEIT
=92 IJATLEFS AAFFHVE ol & F 100 L2 55
gt %, Toluene 0.5 mLE ¥o] &M1& W33t} Toluene o= Zghgh
Al 2R
5

Bt AaEF71E 043 $AT FHA D, HAA e )
Z2 A (EPA-1613ISS, 20 ng/mL) 50 uLE A3 Hsle F93

=
e G ARE ALEST,



Anhydrous Na, S0,

10 AgyNOy -10 Silica gel
Silicagel

27% H,80, -10 Silicagel

44% H,50, -10 Silicagel

..-lmmw

KOH — Silica gel

| silieagel

1500 s

i "-‘_‘_—F-\_ _ﬂ
o P
12 e

- Allh]'dl'ﬂl.li NB}SD¢

Alumina

Aphydrous Na,80,

(23 11-10] =271 Ay SFey 29

<X I11-4> Column Chromatography Z#

@714 e

JRvEIYY

n-Hexane+ DCM(
1:1)/150mL

130 C, 18hrs
(Activated)
10gAH&

TE §oh/%5) A8 ol 31
1= e R e | n-Hexane/150 130 C, 18hrs
. 30 cm X 2.5 ¢cm
A2 vlE 789 mL (Activated)
2 % DCM in GC/ECD
Hexane/100mL checkZ #H7]

30 cm X 1.0 cm
HFANEH
0.05mL
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|BALe JAFEvE 2 E/aE s AFEAA
102 s orn, AAEALS 2 A9 27
(SIM, selective ion monitoring) ¥} A Elo]22]

A

FRA L HEol e AANE ANT NS

M Qs

N

o 7]
st "
=4
2 3la
4(RRF, relative response factor) ¥ o= &}3lth. @29 2= =12 3}
e oot Fert HHSH RS 160CoA Algste] 310C S
Aoz dg 78te 6023 AT FAT === 290C
A= dAEe AHEeelal, didls 2FE4 719 oj2as 8 ddR =
S 200T 2 A4ttt nRes AR E Bals 10,000 oo
2 A% ZH(mass tuning)S ¢ o5 vFIUE A2 (Magnet
swiching) &2 PFK(Perfluorokerosene)oll tgt AZFAA S 3}t 7zt
aEvitt AEF 2% (Lock mass)S AASt3, PFK 2%4
hak A=3e Z7F 5 ppm o]EtE HHIIES 13l on o] Bl

il

y

=
B 2ge Ao =g

i

o 1%

- 7]17]
A

P2
)
I
>

o ofy
s

S
s
i
oE 4

A
7

i rlo
o 1%

Al ZE

1
o

]
T}

| I

Lo,
o
ol

=
T
=
1

<& [I-5> GC &4 =714 (VF—Xms)

T W &

Instrument Agilent 6890 Series

Column VF-Xms(60 mX0.32 mm ID 0.25 pm)

160 C, 1min hold
35C/min to 2307C,15min hold
10°C/min to 250°C,22min hold
15C/min to 2807C,16min hold

Oven Temp.

Injection mode Splitless
Injector Temp. 280 T
Purge Off Time 1min

Carrier gas: constant flow

7] LA} &)
| EFAL 33psi




o

= 22 ERA] fa 8/l ARG A
<¥E [I-6> GC &4 2= (DB-DIOXIN)
T T v &
Instrument Agilent 63890 Series
Column DB-DIOXIN(60 mX0.25 mm ID 0.25 pm)

Oven Temp.

180 C, 1min hold, 10 C/min to 250 C, 10min hold
2.5C/min to 2707C,34min hold

Injection mode Splitless
Injector Temp. 250 C
Purge Off Time 1min

Carrier gas: constant flow

7] LA} &
JEFALE 37psi
<3 11-7> MS 84 ZA(VF—Xms)
T = v &
Instrument Jeol-800D MStation
lonizing mode EI/SIM
Source Temp. 280 T
Interface Temp. 280 TC
Electron Energy 38 eV

P EpAE

Mass calibration material: perfluorokerosene-H
Type of analyzer: Magnetic/Electric sector
Type of ionization: EI positive

Switching time: 50 ms(Magnet switching)
Resolution:>10,000
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<# [1-8> MS &4 =7 (DB-DIOXIN)

T T v &
Instrument Agilent 6890 Series
Column DB-DIOXIN(60 mX0.25 mm ID 0.25 um)

Oven Temp.

180 C, 1min hold, 10 C/min to 250 C, 10min hold
2.5C/min to 270°C,34min hold

Injection mode Splitless
Injector Temp. 250 C
Purge Off Time 1min

Carrier gas:! constant flow

7 EpA} ,
37psi
<E [1-9> WEEFEZ T/ 2 A7
t}o] 5215 (PCDDs) &7 (PCDFs)
TR A .
S F 7} o = 7}
Cat. No Al feiReiges:! o 3}8ha 0
o 3
(ng) (ng)
A s Alfe* 31C1-2,3,78-TCDD 1 - B, 1=
EPA1613CSS = A F ™ ot
1¥C1,-2,3,7,8-TCDD 1 13C,,-2,3,7,8-TCDF 1
13C1,-1,2,3,7,8-PeCDD 1 13C,,-1,2,3,7,8-PeCDF 1
1°C12-1,2,3,4,7,8-HxCDD 1 13C,-2,3,4,7,8-Pe CDF 1
13C1-1,2,3,6,7,8-HXCDD 1 13C15-1,2,3,4,7,8-HxCDF 1
QK‘”% ESE <] ]3C]2—],2,3,4,6,7,8—HDCDD 1 ]3C]2—],2,3,6,7,8—HXCDF 1 ]5_7,<_
EPA1613LCS | T2 & =
13C,,-OCDD 21 13C1,2,3,7,8,9-HxCDF 1
13C12-2,3,4,6,7,8-HxCDF 1
3C1,-1,2,3,4,6,7,8-HpCDF 1
13C12-1,2,3,4,7,8,9-HpCDF 1
Alzlx| HRGC/ 1%C15-1,2,3,4-TCDD 0.5
Hote HRMS _ - o=
EPA1613ISS =M™ 130 ,123789-HXCDD = 0.5
2 A 9% 9% 18%
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| Wit sor el salaes aBEE

(2) BF cthol 54l £4]

— A& AH: F ol A9 FAL o2 oF 20mlo] B Q3R
2 Hg89 AFE 50mlE THEAT EF D}O]Q’\] A AT Folzt
1M Serum seperating tube©l] ¢F Sml® & 1070 Yo AHEE 5}

AE F 308 ool AAFEE7= ﬁ‘ﬂﬂ?ﬂﬂr.

- FEOA: @HL 15goZ 3o A
Ultrapure Water @ Formic acid 15mLE AFR38lo] X4, ZH2HE =
e =S Al A ST

— AAGA: 10% Ar Ae)7HA 0.5g3 44% A A7t
3t AR S AL T FERFAA E& —7}*%93% thsAdd g
of F-3}ste] A A AT

= 717184 717184 2 A7) T Hol KAl T et

ATt

E—tf‘_ x oo

=)
L
U

F—— 1. Surrogate STD Spiking

Of Of == = (Liquid Liquid Extraction)

1. Ultrapure Water
—— 2. Formic acid (15 mL)

A

1. 10% AgNo;(0.5 gh'44% H,S0; (3 g)

—— 2. n-Hexane

& = (Evaporation)

Ll &5
2. Syring Spike(ISTD) &7

HRGC/HEMS Analysis

[ TI-11]1 29 F tol52liF =4 ¥H 4=
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PAHs= WlAlsie]7b 27) o] oz 7AE $7888e 2450, o
Gt BAANAM AEHE dEA FesdedE dHAd Ao F
Q@ WAPAL FAARE dihdts FAgolA B, of~FE Az 9
Har] T B AAvE EAT Al A B Foll wiEHrh
& A7olM = Naphthalenes X33 £ 1652 =45 43513104,
e =dol gk shoby d %Z}%‘E ol tigh A AEE <3
[I-9>°] e Toi71edE4d 342D 7]E 4 ES 01802.1 ¥4
o RS e e 7]21]§_§U]-Ej_ﬂ]ﬂ/é]%k%/_~j'moﬂ w}a}
A5 sk

—— 1. Dichloromethane 300 mL
\E z5Y

227tz FA

—— 1. n-Hezane 5 &

1. 30% Dichloromethane i n-Hezane

[v]
H4

GCMS

[2% 11-12] PAHs &

1%
oL
L
Sy
>
i
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2
v

i
e

#2359

8}41

A

Bzol Adste] dER 2wt 500mLE 1643t FF £

TR

"o

1mL7}A

W7 lem, Aol 30cme] HA|E Adol &

Far 1 9ol

)

- 5% 2 3ADA!

ol
&

Ko

ol
oD

2l

H AgIH 585 5%

g

J

3
=i

[e]
¥

Fed 0.05 ~ ImL7HA PlAlsE &

5]

] 50% T)E 229 Eoe] 3t

=24
A

oL, WA &

5

< 3

on
b

=
=

oo

o1&

N
No

719 A4

JATFEA

v

B2 7 A A2 v E 1

- 717124:

A

—~
"o

=% (SIM: Selected ion monitoring) @} Ago] HEFA|IZIOR

W

22

thA PAHs

r
!

A

<3 II-10>

CAS-No. M.W. L IS

EER

=4

128.2

91-20-3

CioHs

Naphthalene

208-96-8 152.2

Cials

Acenaphthylene

154.2

83-32-9

Ci2Hio

Acenaphthene

166.2

86-73-7

CizHio

Fluorene

34



Phenanthrene CraHio 85-01-8 178.2 .
Anthracene CuFho  120-12-7 1782 [ N
Fluoranthene Ci6Hio 206-44-0 202.3 j—i
-
Pyrene CigHio 129-00-0 202.3 o
o
noh
Benzlalanthracene CigHiz 56-55-3 228.3 " I .
RS
Chrysene Cithy  218-01-9 2283 ot
Benzo[blfluoranthene CooHz 205-99-2 252.3 _ f::
BenzolkIfluoranthene CooH12 207-08-9 252.3 -
Benzolalpyrene CooHuo 50-32-8 252.3 S
Indeno(1,2,3-cd)pyrene CooHio 193-39-5 276.3 -
Dibenz[a,hlanthracene CooHia 53-70-3 27183 = ;’fjj“"::;"
, -
Benzolghilperylene CooH1o 191-24-2 276.3 I




[ Wiz 2 229 S0 adBEn

3) thol LAl PAHs AE=de] AERS
w FAll A 243 dEd e A8 A #EE As ofgfek B2
A=A (QA/QC)E skl

(1) A=He 2XA (Linearity)

(2) HHAZ=A(MDL, method detection limit)

BN AZS A= A8 B3 vfd FolA BAGAERS
3, J+= HA wEE AT = MDLY 2~58) ool A4 spiking
T 73] A4S F3Psle] t—value (a = 99%)S 3.1430.F dlo] T+

dE oo e

MDL = t—wvalue(, —g9) X 5
t—wvalue = 3.143 (73] AHA])

Al &4 Aol wtEA S Yehl= 302 TFAEE HbE A|g s}
of do AuE AYIEFHX(RSD, relative standard deviation) & L}E}

WH dEH 02 n 3 SAT dae] Faa( )3 FEAA ()= AR
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WHAZA AldS 98l vfEAI 58S AT dAFS FHdhar A
Z B R WA <F [I-11>3 72L& =52 Spikedle] 73 b

<¥E [I-11>vjd¥ vhdAZ3A Spiking 5%
A= N R =
tho] S4l /7 0.0025 ~ 0.0248 pg/Sni
7]
PAHs 0.030 pg/Snt

AREZ AN O Z mixed cellulose ester(MCE)ZEE AF&313 T &4
< NIOSH 73002 w2} ICP—OES(Thermo ScientificA} iCAP 7000) 2.
2 AAEAY. 23" AFGAE Ao P U A E NS 2A
3Fo] ICP(Inductively Coupled Plasma Optical Emission Spectrometer,
FEARTAZAEREAINDE o) fao] AHTh AALe} BAHA

& ol A wet W& s Tk

L 2 ) ASAHABLZE shte] izl ASAANAR ZAY3o.

2. 1~4 L/min9 fF3Fo2 F 200~1500 Lo F71& AAsH, o0
AAE DA7F F 2 mge @A FEF )

3. AFA7E B AFAE BEste] AT DojAA FEF JHEE vk
A 9A Rk

4. M EZE ZHE Ea A5% FAEE AT HoAR FIHh

5. 24N (4:1 (V/V) HNOs : HCIO) 5 mLE ¥l AARAE 9& F
490 0.5 mL && wW7HA 7FET 2% 120 CTolA 7FE gt
d3&9 2 mLE ¥ 0] gobd wW7A ety s whEgh

6. NAHA G Ho)AE FFHTFE BT

7. AAFA AA F AR 2% 150 CTollA €9 0.5 mL A% F o
A Az
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8. 344N (4% HNO3, 1% HCIO4) 2~3 mL& 3| 3EHg &3]
9. % £9& 10 mL7} HEE 3}

Alge] EAL ICP(Inductively Coupled Plasma Optical Emission

Spectrometer, FE=ZAFZ 2R FE7])E o] &30 FHEE =
AE FAEE olgoiel o] Agat AR B

A= | %E(Cs)ﬂ' %}\]E
of FAg(Co)= Attty A8 & FA(Voek AR F3 (V)

£ oot AHE 371F(V) AFA=Z #=(0O)F Artsta, ofef4
of esto] dF=He FE=E T

Cs @ A EAEHY] FE(ug/ml)

Co + 3AIEANAY EMEHY F=(ug/ml)

Vs @ A 8A A HFE % (mL)

Vy, ¢ FAEAA s g HFEF(mL)
HZF L)

5@ o] A

FAFEFAHOZE Coconut shell charcoal BE]E AME-3A T 42
GC(Gas chromatography) 2 A8}t 477 GC—2030 (SHIMADZU)
mdg gxae ogsies 1ml(30%)S olg3strh. AW HP-1
(30m x 0.32mm x 0.25/m)& A&k
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HEFHOZ Glass Fiber BEIE A3 th Micro Balances(Z %

BAM)CR 574 A% A wse o 4

78T TES
AT Fo =AY AW 5 =5 AFseleH, A=AYE F
Ik Seadddrige] Aeddy =E AR A4 AR 8t XHA

L AT EHOF Thermo scientific
22 7149738 Fotd o= DMA-80
ALl <3 [[—-12>0] AAH Bz

[E34008 A}-&3}9 a1,
Direct Mercury AnalyzerZ

2 $shgeh
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<E lI-12> 8% ¢ £4%4d
Spectrometer parameters—Pb
Measurement Mode Absorbance
Wavelength 283.3nm
Bandpass 0.5nm
Lamp Current 90%
Background Correction Zeeman
Signal Type Transient
Transient Type Height
Number Of Resamples 2
Measurement Time 3.0secs
Furnace Program(92.6secs)
Phase | Temp(TC) Time(sec) cRamp Gas Type Gas Flow | Commands
("C/sec)
1 90 25.0 10 2 0.2L/min
2 120 20.0 10 2 0.2L/min
3 600 20.0 50 2 0.21./min
4 1500 3.0 0 2 Off RD TC
5 2700 3.0 0 2 0.2L/min TC
Auto sampler parameters
Working Volume 10.0ul
Sample Volume 10.0ul
Slow Injection Yes
Sampling Delay No
Slow Solution Uptake Yes
Number of Washes 1
Sample Preparation None

Std Additions

Standard Preparation

Pre—mixed

Manual
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{ 7=

<ZE [I-13> 85 7I=F #4x4d
Spectrometer parameters—Cd
Measurement Mode
Wavelength Absorbance
Bandpass 228.8nm
0.5nm
Lamp Current 50%
Background Correction Zeeman
Signal Type Tre‘msient
Transient Type ?mght
Number Of Resamples 41.0secs
Measurement Time
Furnace Programme(85.3secs)
Phase | Temp(C) | Time(sec) mRamp Gas Type | Gas Flow Commands
(C/sec)
1 50 10.0 5 2 0.2L/min
2 90 5.0 5 2 0.21/min
3 110 15.0 5 2 0.2L/min
4 280 25.0 135 2 0.21/min
5 1000 4.0 0 2 Off RD TC
6 2700 3.0 0 2 0.21/min TC
Autosampler parameters
Working Volume 10.0ul
Sample Volume 10.0ul
Slow Injection Yes
Sampling Delay No
Slow Solution Uptake Yes
Number of Washes 1
Sample Preparation None
Std Additions Pre—mixed
Standard Preparation Manual
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<E [I-14> &85 =& E49=%4
[tems Condition
Max Start Temperature 300C
Purge Time 60 Sec
Amalgamator Heating Time 12 Sec
Signal Recording Time 30 Sec
T
Time(min) eomperatur
Drvi e(TC)
ryms Stepl 01:00 200
Method Step2 01:00 200
Decomposition Stepl 02:40 650
P Step2 04:00 650
8) ©% PAHs thARIE
2% PAHs AMIE-S The 4F0] el 242 AA s S0
B 7224 3% A8 2473 oFsle] 5Ed EANHoR
AR,
<HE [1-15> B4 85 PAHs "AHE
2HgEa Aaved | B 2AZ
1-Hydroxypyrene
(1-OHP) Pyrene C16H100 218.25 g/mol
2-Naphthol
(2-NAP) Naphthalene C10HgO 144.17 g/mol
2-Hydroxyfluorene
(9-FLU) Fluorene Ci3H100 182.07 g/mol
1—Hydroxyphenanthrene
(1-PHE) Phenanthrene | C1aH100 194.07 g/mol
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[ Wie 2 c2a9 saags aras

| Blank, STD, QC, Sample

1. Labeled ISTD
2. B-glucuronidase/aryl sulfatase enzyme
3. 0.5 M Sodium aceatate Buffer Solution

4. Incubation

LLE Extraction

1. Pentane
2. Shaking
3. Centrifugation

4. Upper layer take up

Derivatization ‘
1. Evaporate under nitrogen ‘ -
2. BSTFA + 3% TMCS - = i
= ;

3. Vortex I
4. Heating

(1
5. Cooling -

| GC-MS |

[29 11-13] &H F PAHs tiAR #4182 8 £249717] (Clarus 680—SQ8T, Perkin Elmer, US)

<3 T1-16> &M 3= PAHs tiAtA £8]x24 (GC)

T i x il
Column Agilent HP—5MS
Injector Temp. 280 C
Carrier gas 1He, 1.1 mL/min, Constant flow
Split/Splitless Splitless, split on after 1 min (49 : 1)
Injection volume 2 uL

95 C, Hold 2 min
15.0 C/min to 155 C

5 C/min to 26 C
40.0 C/min to 320 C, Hold 3 min Transfer line
250 C

Oven temperature
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<E [1-17> X2W¥ZF PAH EAHol2 A9 =4 (MS)

T = =z A
[onization Mode Electro Impact lonization(EI)
m/z
SIM Mode Analyte RT |Mass Precursor Ion | Product Ion
1-0OHP 24.37] 218 275 290
2—NAP 9.52 | 144 201 216
ExE A 1—-0OHPhe (19.00| 194 251 266
2—0HFlu 16.17| 182 239 254
1-0OHP—d9 [24.30| 227 284 299
I=Eny=a =11
HriEed 2—NAP—-d8 | 9.48 | 152 209 224
<E 11-18> &AW F taWdSHasrs dikA AA4dF3d v 2 HEIA
T &= 1-0OHP 2—NAP 1-PHE 2—FLU
HAA T 0.5 2.0 0.15 0.15
EA A= 20.0 500.0 6 6
STD
Point (n) 6 6 6 6
v} e oj methanol |acetonitrile| methanol | methanol
=5 D9 D8 - -
ISTD
g5 O O O O
A4 0.014 0.036 0.013 0.018
MDL
31 (CDC) 0.01 0.09 0.01 0.01




9) 9% TeyolE
85 ZRACIEFRT T ER d7edd e tAiked 8%
of the) BAL ANk Bu BARA N2EAE FAR ALEA
71l o Este] sdg B o st
<Z [I-19> 85 ZEHER &4 54 8%
2AYGEA A7 2R | 2AF
Mono—(5};5;?;2—?&§§?;‘§§yhexyl) Di(2—ethy(l]f)1§g;))) phthalate CullosOs 994.34 g/mol
Mono;}(lfh;ittléyl(ﬁgo(ﬁ(;;lexyl) Di(2*ethy(l]l)1%)§f;))) phthalate CocHacOs 992.33 g/mol
Mono—Nzl\]?[E;yflj)Phthalate Di—n—bzl]t)y]?ipr;hthalate Cyol10s 992.24 g/mol
Monobe(rll\f[}lfglzgﬁthalate Benzylb(lg;fll%;))l'lthalate Cuall1=0s 956.25 g/mol
| BT e 000 | oo 2002 i
M0n0*e(t1£1/[3gpl;hthalate Di*etlng[;};thalate CuolliOs 194.18 g/mol
Mono—m(el\t/[};\zlpfhthalate Di—met(}]l)yl\l/[gl)lthalate CollsOs 180.16 g/mol
BHe BE AR, BF AR 2, B2 B4, 4 55, A4 ¥5
F 2718 B4 L A2 F, LOMS 71712 BAaoT. B4 Ade 23
2 [T I-14], <X [1-20>, <3 II-21>3 o}



Blank, STD, Sample, QC

— 0.5 mL

Enzyme Activation

—1STD
—Buffer(pll 6.5)

> ik &9

- 37T A 1647 ¥H&

Liquid Liquid Extraction

—Cooling

~ g
SEz g0 27

S G RAS e i A R

ko
T

A

1=

Evaporate Under Nitrogen

- A4
- =% I (issolve &% H7}

LC-MS/MS analysis

[TB11-14] AW = TeEo)|E g 8482 2 B2717] (Aglent 6490, Agilent,Palo Alto. CA. USA)
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= A7 FEARY] 8l 8813 A7 AL
<% [1-20> &¥ &5 ZEH|E dAkA 28124 (HPLC)
T = = A
Column C18 column (150 x 2.1 mm, 2um)
Flow rate 0.35 mL/min
Column temperature 30 C
A 0.05% Acetic acid in Water B : 0.05% Acetic acid in ACN|
Time (min) B (%) Flow rate
0.00 5.00
0.30 5.00
4.00 10.00
. 8.00 25.00 .
1
Mobile phase 830 10.00 0.35 ml/min Total 18 min
12.00 60.00
13.00 60.00
13.50 5.00
15.00 5.00
Injection volume 5 ul
Quantification mode MRM mode
<¥E [[-21> EFHol2 AEzA (MS)
F B B
Tonization Mode Electron Spray Ionization(ESI) Negative
m/z
SIM Mode Analyte RT Precursor Ion  Product Ton
MEHHP 9.665 293.0 121.1
MECHP 10.030 291.1 121.0
MnBP 9.966 221.1 76.9
=2 MECPP 9.493 307.1 159.0
o= e MBzP 10.604 255.1 183.0
MCPP 6.340 251.1 103
MEP 7.203 193.1 42.9
MMP 5.876 179.2 77.2
MEHHP(*°Cy) 9.668 297.0 124.1
MEOHP(**Cy) 10.029 295.0 124.2
MnBP(*C;) 9.965 225.0 79.1
MECPP(C,) 9.492 311.0 159.2
Hyx=E R
HrEded MBzP(*Cy) 10.600 259.0 77.1
MCPP(*Cy) 6.338 255.0 103.0
MEP(C,) 7.201 193.1 42.9
MMP(*C,) 5.878 179.2 77.2
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<E [1-22> &¥W & ZTEHE AAITH v= 9 ISTD, HE3HA
TE o} &= MEHHP | MEOHP | MECPP | MBzP | MnBP | MCPP | MEP | MMP
HAAFTE 1.0 1.0 2.0 | 0.5 2 0.5 | 2.0 | 0.5
ETR 120 120 240 60 240 60 240 60

SID | Point (n) 6 6 6 6 6 6 6 6
v} &8 MeOH MeOH | MeOH | MeOH | MeOH | MeOH | MeOH | MeOH

‘%““?r 13c4 13c4 13c4 ISCZ 13C2 lac4 lac4 lsc4
B ggae | o 0 ol ol o o] ol o
MDL A=A | 0.079 | 0.066 | 0.068 | 0.037 | 0.078 | 0.068 | 0.104 | 0.061

10) 8% 8—0OHdG

2% 8—0HdG+ Liquid chromatogrphy—tandem mass spectrometry
£ ol&sly SASIY. T HY AAE SPE cartridgeE ©]-&3}¢
AT F sF8t LC-MS/MSZ SAHsth e Ao & 8-0HdAG
(AZAL : Sigma, AZ3 1 USA), W HE Al2kO.2 N5 8—0HAG (AZ2AL
: Cambridge Isotope, A|Z=F @ USA)E AME35I%th =377 API
4000 LC—MS/MS system (A ZA} : Applied Biosystems, A|Z= : USA)

2 Abgstoet,

AT g AR, DEAY] A2 ARl =EE2, 224 UR
A

& B3 Aestaor, Ee 2AMA, Fos 2Rk AEH HoE
AR AYPHAT E AFIA = dgdictn AESE s e 49
E AFTHYU 2021-06—009—001).
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T
tol 5412 sgtE Az B Hrle &7 Aol wmEH s i3

i 3t
ARl AFAFII L= AZA, A Wl 71 FHHTA Iy =
A7 5= wEstE FAEEE dHA Ao 53], AP A
AFEEQL LDsool 6—20pg/kg O.2 vl SHol010) Al Sl Al th3E %
A 54 =2z e dHA Ad tolHAle @7 54 sdEs A

Ash= Zo] o}d  PCDD(polychlorinated dibenzo—p—dioins) ¢},
PCDF (polychlorinated dibenzofurans)Z S 33t} o]F 7F4 4o 9
= 2,3,7,8—testrachlorodibenzo—p—dioxin(TCDD) & 7]Fo. & Z; A}
Aol A ZAE wod HolEAFY =457 (Toxicity
equivalency, TEQ)= YeIT}

Yamamoto S1D& A72+4 23 16

o)
o
co
rf
)
A
2
e
e
ol
)
o

Reis 129 AFNAE eejd 74 224 73 A9 cl4o] mho
A, Aoy sy Fae oge] Binc thelgale] B HH o,
TR e =% Alol, AAe Fotg o

9) Institute of Medicine. Veterans and Agent Orange: The National Academy Press:
Washington, DC, 2009; p 7.

10)https://www.ilo.org/legacy/english/protection/safework/cis/products/safetytm/
toxic.htm

11) Yamamoto K, Kudo M, Arito H, Ogawa Y, Takata T. Isomer pattern and
elimination of dioxins in workers exposed at a municipal waste incineration plant.
Ind Health. 2015: 53(5): 454- 64.

12) Reis MF, Sampaio C, Aguiar P, Mauricio Melim ], Pereira Miguel ], Papke O.
Biomonitoring of PCDD/Fs in populations living near Portuguese solid waste
incinerators: Levels in human milk. Chemosphere. 2007; 67(9): S231- 7.
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1. A4 W

A% tholalo] ALHNE 27 T AFY, TEAZH 4u] o]
A=A SRE, AQHAYZ BE gol 84l wEo] f BES BRAC
2 AT

Tol $41S BAT A% AY Ao A G 24 HAsE AT
AN A5 %A 45 Ack Ranzi $19), Cordier $169] AFo] A
T fARGE BB Aotk 249 M A= AN AR o] Eaws
A 5 QAT 22Pe] ARA AFFE AL =E) AEE GF5] 3
FsHelh. ol ATelA ol $AY B L AP 27 Hrk: T
273, Ak A7 BRGE AAAE £3gAN B wEo] HE 3%
o] RIHYOr], £ Fo] HAEFE ol FH5HT, AL BH =
£ AEE 0% Ao® AU

13) Leem JH, Hong YC, Lee KH, Kwon HJ, Chang YS, Jang JY. Health survey on
workers and residents near the municipal waste and industrial waste incinerators
in Korea. Ind Health. 2003; 41(3): 181- 8.

14) Chen HL, Su HJ], Lee CC. Patterns of serum PCDD/Fs affected by vegetarian
regime and consumption of local food for residents living near municipal waste
incinerators from Taiwan. Environ Int. 2006; 32(5): 650- 5.

15) Ranzi A, Fustinoni S, Erspamer L, Campo L, Gatti MG, Bechtold P, et al
Biomonitoring of the general population living near a modern solid waste
incinerator: a pilot study in Modena, Italy. Environ Int. 2013: 61: 88— 97.

16) Cordier S, Lehebel A, Amar E, Anzivino-Viricel L, Hours M, Monfort C, et al.
Maternal residence near municipal waste incinerators and the risk of urinary tract
birth defects. Occup Environ Med. 2010; 67(7): 493- 9.
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Deng 517 559 357 &z 2524} 26978 9] A 9+FR1, 1437
o xS o F2E T8 A7 29, 22 AH & us
HTE B o]Fod % A2 FAet mEToA FY8A =2 F
2 FEZ g3t} Reis 5182 2H<l9] 4979 9] Aolo|A &N}
bl A W FEE SASGEH, $4Y =2V |sRTE $doy, =
E70A 2FEY Fo5H & TRt FHAY £33 ==
AR 9L Blolol M= Al =E7FEROE Yol fosi o W =&

Chao 519 2744 T 2ANA Aok A s AX2 A 4524 o
Z3l= W, ol =2 27, 27 Ha FRE Hushilo. 2
AT SR E o] 8T ptAAE AFEE DRAA G2 =F FF
S wo, BET 89 FeAS AAEI3I Ranzi 5200 65789 &7t
o, B AY AFAAA 10379 dlzwol ulE] folshA i,
&% e WAE Hole TES5 viE Eusgin

17) Deng C, Xie H, Ye X, Zhang H, Liu M, Tong Y, et al. Mercury risk assessment
combining internal and external exposure methods for a population living near a
municipal solid waste incinerator. Environ Pollut. 2016: 219: 1060- 8.

18) Reis MF, Sampaio C, Brantes A, Aniceto P, Melim M, Cardoso L, et al. Human
exposure to heavy metals in the vicinity of Portuguese solid waste incinerators -
part 3: Biomonitoring of Pb in blood of children under the age of 6 years. Int ]
Hyg Environ Health. 2007:210(3-4):455-9

19) Chao CL, Hwang, KC. Arsenic burden survey among refuse incinerator workers. ]
Postgrad Med. 2005: 51(2): 98- 103.

20) Ranzi A, Fustinoni S, Erspamer L, Campo L, Gatti MG, Bechtold P, et al
Biomonitoring of the general population living near a modern solid waste
incinerator: a pilot study in Modena, Italy. Environ Int. 2013: 61: 88— 97.
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1. A4 W

Kirkeby E4 MF AE m MG e | DA JF | FoleE v
et al =7 9
A 9F
54
Liu et al 1600/¥ &% =AT MG s | A A5 | FolrEkA e
9715 2747, 33 54
2 &F=Z, Hb- E
e, S48 .
JE
Lonati et THEe] EAjA NG e | A AF | 22N T F
al 277, B4 AR AN =4 23 =& ZHEBE
R 22E
Lung et o] =AY 7S 19,908 | 718k A% | Frolnlsh] e
al 277, BEA AR AN a3
ks
Mari et al 8 HE 2FE, & 27 AA WF | Folnlshr] %a
A AF AR A =7
Marti-Cid, 8 HrE 242, & HF e | DA T | FonEhA] RS
Bocio & A B AL =7
Domingo
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Meneses | 2004 | 1996, | =72 | 19759 AdED | AlEHolA | AT S | A 9F | FeleE v
et al 2000 1999 M2 7] | 2d AT 54
Tt V=R dadel=
d3 EAAYHIE 27
Z, 54 AF A A
}E}
Miyake et | 2005 | 1997 dE | oo EAIFHIE | dHAT 150,807 | 718} A% | == B A
al 277, 54 AR AR a7 TE 55, ¥=
Rl FHE 43P
7}
Moon et | 2005 | 2002 g | O] EAAYHVE | 9EdT 103 AA WF | Felm k] e
al 277, BEA AR AN =4
ks
Reis et al | 2007 | 2-ye | ZEFZ | 2719 ZEAIEHIE | GdHAF 497 AA WF | Folnlshr] %a
a 277 (19994, 2002 =4
perio UEH £9), 54 A5
d —no AHeE w1
exact
dates
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ZAA 37 0) azbgol Al 2k thol Al 1) A, e
TA&(PAHs) 270 AR, 557, #7184, T2 470 A-AA 249
FAZHL AN A AHL 2AE 2361, A YA VAL 2
A, 27 2EA RS A EAL B2 Fol ARG, 22780
EA 22AEY ZHadel U 1ES EWE 8N wF
FFol TS Ao® FAFIL YFEAol e F, U ZEA g
TEAE Hile 2S $AH R ATt Fa 54 AR 7 A
Aol tigh Aw-& AFHHol AA ST

1) thol&4l

A 274 A7 E R SAHT tol S48 i 1759 SAH A
% o] 2l F(PCDDs)E  0.0859pg  I-TEQ/Sm®, F&F(PCDFs)
0.4642pg I-TEQ/Sm® , &< 0.550pg [-TEQ/Sm® & =& H Ut} o]
AA 1759 AN S 4% <x M-8>7 &}

<3z M-8> A 27} AZtE AR tol&Al, #3F 5447
445
T8 T5A AeEr %Aé%ﬂ %Aé%ﬂ
kA ="
(pg/Sm”) )
(I-TEF) | (pgl-TEQ/Sm")
2,3,7,8-T4CDD 0.000 1 0.0000
1,2,3,7,8-P5CDD 0.119 0.5 0.0594
1,2,3,4,7,8-1H6CDD 0.059 0.1 0.0059
t}o] LAl 1,2,3,6,7,8-H6CDD 0.106 0.1 0.0106
(PCDDs) 1,2,3,7,8,9-H6CDD 0.064 0.1 0.0064
1,2,3,4,6,7,8—-H7CDD 0.332 0.01 0.0033
08CDD 0.273 0.001 0.0003
Total PCDDs 0.953 0.0859
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1. A4 W

2,3,7,8-TACDF 0.475 0.1 0.0475
1,2,3,7,8-P5CDF 0.397 0.05 0.0199
2,3,4,7,8-P5CDF 0.583 0.5 0.2916

1,2,3,4,7,8-H6CDF | 0.342 0.1 0.0342

fas 1,2,3,6,7,8-HI6CDF | 0.359 0.1 0.0359
2,3,4,6,7,8-116CDF | 0.280 0.1 0.0280

(PCDFs) 1,2,3,7,8,9-H6CDF 0.000 0.1 0.0000
1,2,3,4,6,7,8-117CDF | 0.634 0.01 0.0063
1,2,3,4,7,8,9-117CDF | 0.063 0.01 0.0006

O8CDF 0.211 0.001 0.0002

Total PCDFs 3.344 0.4642

Total (PCDDs+ PCDFs) 4.297 0.550

* I-TEF : The international toxicity equivalency factor
THRFE BAFEES SASAAFE AEsel BAE FE (o

[-TEQ/Sm?® as 2.,3,7,8—T4CDD)

tho] A4l of g 7o WhEks wialagld Aart 5 = AAVE A
gEo] e e, 28 T Yo wet tolFA2 T5F, i
& 135 0] EAgH. o] FollA W] 5, @5 volSAls £4F W =
dol Zstal diEAol UE 1759 HolSAFE Gz oz Ao =
b=t 4 FFA Y SR wEb A HaE S8 5457
Als+(Toxic Equivalent Factor, TEF)E Zt=t}. o|& £, t}o]Lal & 7}

Z =AJo] Z4sk 2.3,7,8—Tetrachlorodibenzo—p—dioxin (2,3,7,8—TCDD)+
‘1'0]a1 2,3,7,8—TCDF+= ‘0.1'0]t}, o] A& o] §dt BT & T
o & yehd @917} [-TEQ/Sm® oltt. o] 545 7HFE ti7] & vl
LA19] A9 w= EPAO) Al A|QrgE International Toxic Equivalent
Factor® A}g3}al, dZF tho]&al EAo= WHO A  A¢lsh
WHO-TEQE A&ttt 7zt =457+ A3xet g AlAskolh
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BAZe ATE 271302 dd 22137 d2g $i5te £Yay
oAx ZAHE AAsHE, 0.008pg I-TEQ/Sm® 2 3709 &7Hg ol
M 7P w2 FAR SAEAG. 7 o)A AR SAZIE= <F
—9>9} Zrh

< M-9> B 2248 FR599| vl &2, Fas 5427
£ 3
- RS R ===
(pg/Sm”) 5
(I-TEF) (ng—TEQ/Sm )
2,3,7,8=T4CDD 0.000 1 0.0000
1,2,3,7,8-P5CDD 0.000 0.5 0.0000
1,2,3,4,7,8-H6CDD 0.000 0.1 0.0000
tlo] A& | 1,2,3,6,7,8-H6CDD 0.000 0.1 0.0000
(PCDDs) 1,2,3,7,8,9-H6CDD 0.000 0.1 0.0000
1,2,3,4,6,7,8-7CDD 0.104 0.01 0.0010
08CDD 0.154 0.001 0.0002
Total PCDDs 0.258 0.0012
2,3,7,8-T4CDF 0.000 0.1 0.0000
1,2,3,7,8-P5CDF 0.007 0.05 0.0003
2,3,4,7,8-P5CDF 0.012 0.5 0.0061
1,2,3,4,7,8-H6CDF 0.000 0.1 0.0000
1,2,3,6,7,8-H6CDF 0.000 0.1 0.0000
FOF
(PCDFs) 2,3,4,6,7,8-H6CDF 0.000 0.1 0.0000
1,2,3,7,8,9-H6CDF 0.000 0.1 0.0000
1,2,3,4,6,7,8-H7CDF 0.051 0.01 0.0005
1,2,3,4,7,8,9-H7CDF 0.000 0.01 0.0000
O8CDF 0.068 0.001 0.0001
Total PCDFs 0.139 0.0070
Total (PCDDs+ PCDFs) 0.397 0.008
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1. A4 W

C 2zpde] 272 FHRoA ST ol % & 1759 542
3 & tho] LA F(PCDDs)= 0.2892pg I-TEQ/Sm®, F#&HF(PCDFs)
0.6998pg I-TEQ/Sm® , &< 0.989 pg [-TEQ/Sm® &, ZA} tha &
73 F MY w2 A29E Bt SF5AE AR SHEYe <# I
—10>3} Zt}.

<& M-10> C 27% 2742 459 tojesl, Fa7 5425

paan
T A A= =457 =457
T | A PEE

(pg/Sm”) 5

(I-TEF) | (pgl-TEQ/Sm®)
2.3,7,.8-T4CDD 0.056 1 0.0562
1,2,3,7,8-P5CDD 0.263 05 0.1313
1,2,3,4,7,8-H6CDD | 0.208 0.1 0.0208
t}o] 21 5 1.2,3,6,7,8-116CDD 0.385 0.1 0.0385
(PCDDs) | 1,2,3,7,8,9-116CDD | 0.246 0.1 0.0246
1,2,3,4,6,7,8-H7CDD |  1.647 0.01 0.0165
08CDD 1.281 0.001 0.0013
Total PCDDs 4.087 0.2892
9.3,7,.8-TACDF 0.391 0.1 0.0391
1,2,3,7,8-P5CDF 0.421 0.05 0.0211
9.3,4,7,8-P5CDF 0.868 0.5 0.4340
1,2,3,4,7,8-116CDF | 0.589 0.1 0.0589
1,2,3.6,7,8-116CDF | 0.630 0.1 0.0630
R 9.3,4,6,7,8-H6CDF | 0.669 0.1 0.0669
(PCDFs) 1,2,3,7,8,9-H6CDF |  0.000 0.1 0.0000
1,2,3.4,6,7,8-117CDF | 1.393 0.01 0.0139
1,2,3,4,7,8,9-17CDF | 0.222 0.01 0.0022
O8CDF 0.673 0.001 0.0007
Total PCDFs 5.856 0.6998
Total (PCDDs+ PCDFs) 9.943 0.989
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[ Wiz 2 229 S0 adBEn

HA 20070 TFAYL G499 Aol A 107 2ZHE dld oz AA
71% ol Al =AZE 0.2024—47.7629pg I-TEQ/Sm® ¢ Y& B
£ HTh old dAelA 3749 AZE tolSAl SA S 0.008
0.989pg I-TEQ/Sm® & A AF9} v AY i WE SHzo=

SAHRNY, IRdedesd dEd A¥PE FA47IEQ] 0.6pg
- TEQ/Sm of FutelAy, 23sh= FAE Bl AFg Aol 379 &7

< 2/Ma= JEREH.

o
GEgdel wgol 4 A e, ol
& Btk YUY AFAAE QA PAHSE
@ ke AASIE sRo B dTelAE S
.




<E M-11> A 27+ A2ZE AR PAHs =H 24

1. A4 W

ERYE BT 9
w2 ()] 3 Benzolalpyrene ng/Sm?
504 Fluorene ng/Sms3
HAEH Phenanthrene ng/Sm?
SFE Al Anthracene ng/Sm?
5o Fluoranthene ng/Sm?
¥ = Pyrene ng/Sm?
LT e Naphthalene ng/Sms3
ol vz e = Acenapthylene ng/Sms?
ofAI L Bl Acenaphthene ng/Sm?
Hl 22 (a)AE 24 Benzlalanthracene ng/Sm?
SRR Chrysene ng/Sm?
HZ(h)ZF o gel Benzo[b]fluoranthene ng/Sms3
HzkEFTd Benzolk Ifluoranthene ng/Sm?
ol g &l Indenpyrene ng/Sm?
t}olwl Z(a,h)QFE AL | Dibenzla,hlanthracene ng/Sm?
W Z(g,h ) A Benzolg,h,ilperylene ng/Sms3

>PAHs ng/Sms3




ERYE BT 23 9

Wl Z(a)d) # Benzolalpyrene AZdA | ng/Sm?
ZF249 Fluorene 29.42 | ng/Sm?
HHE= Phenanthrene 58.36 | ng/Sm?
orEZHA Anthracene 2.76 | ng/Sm?
Z 29 g Fluoranthene 3.05 | ng/Sm?3
] 4l Pyrene 3.64 | ng/Sm?
LT e Naphthalene 551.25 | ng/Sm?
olA g Acenapthylene AEZoA T | ng/Sm3
oA L El Acenaphthene HAZEFAHR | ng/Sm?
Hl 2 (a)tE 24l Benzlalanthracene 0.15 | ng/Sm?
o)Al Chrysene 0.16 | ng/Sms?
HZzMh)EF o TH Benzo [b]fluoranthene 0.25 | ng/Sm?
HzkEFTd Benzolk Ifluoranthene 0.11 | ng/Sm?3
Qo = =l Indenpyrene 0.11 | ng/Sm?
tlol ¥l Z(a,h)etE kAl | Dibenzla,hlanthracene AZSAMT | ng/Sm?
Wl Z(g,h,)¥ Benzolg,h,ilperylene Az AME | ng/Sms

~PAHs 649.26 | ng/Sm?
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1. A4 W

B &zpAe] F9 &9, vpgA] JZAA 270 A FelA PAHsY SAE
NEUT BATEE 2T 27 F 4 APl Y 4L A7
o 27470 ® 29 PAHZE AEd AR ® YERIL, 5 PAHs
Y de sEoR HANAT,
<Z M-13> B 2724 59 9] PAHs 5427}
ER3YE BEH 23} 2y
Wl Z(a)d] 3 Benzolalpyrene AZSAMTE | ng/Sm?
ZEFo4d Fluorene 4.21 | ng/Sm?
HHEH Phenanthrene 1.55 | ng/Sm?
CLE Z}All Anthracene AZFAMY | ng/Sm?
ZE20gH Fluoranthene 0.5 | ng/Sm?
IE)| Pyrene 0.46 | ng/Sm?
LT e Naphthalene 590.94 | ng/Sm?
ol vtz g # Acenapthylene A& A | ng/Sm?
ol uZ |l Acenaphthene HEA Y | ng/Sm?
Hl 2 (a) At E 244l Benzlalanthracene AEAMN | ng/Sm?
afo) Al Chrysene 0.08 | ng/Sm?
Hzb)EFTdd BenzolbIfluoranthene AZSAMT | ng/Sm?
(k) EF 2.3l Benzolk]fluoranthene A& A | ng/Sm?
ol E =3 &l Indenpyrene AZSA R T | ng/Sm?
t}o) Ml Z(a,h)SFE 214l | Dibenzla,hlanthracene A& A | ng/Sm?
Wl Z(g,h,)= 2 Benzolg,h,ilperylene AZSAMTE | ng/Sm?
>PAHs 597.74 | ng/Sm?
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<¥ M-14> B 27+ viebAl A AR 9] PAHs SH 27

ERYE BT 23

Wl Z(a)d) # Benzolalpyrene AZ5A vk
ZE249 Fluorene 3.97
HAE= Phenanthrene 3.18
FE A Anthracene 0.35
ZFd Fluoranthene 2.21
) Pyrene 2.08
LT e Naphthalene 10.0
oMy E Acenapthylene HAEg A m vt
OfAML}Z el Acenaphthene 1.94
Hl 2 (a) P E Al Benz[alanthracene 0.05
Aetol4l Chrysene 0.12
HlZ2(h)EF 2. 2hel Benzo[b |fluoranthene AEGA v
Hz(k)EF el Benzo [k |fluoranthene 7 Z ek A m)
ol v =y &l Indenpyrene ZZ& G A v gk
tho]dl Z(a,h)FE A | Dibenzla,hlanthracene A A T
Wl Z(g,h,i) v 3 Benzolg,h,ilperylene Az A v

2PAHs 53.9




1. A4 W

Cazgl NE 27ke 4%, vk AN 542 sl A

% PAHsT wlex] HZAA oA 247.45 ng/Smd, AZZE AEo A

681.11ng/Sm® =, £2FE ARolA B B4 SAUL C 2289 &
3

Z1
Z g we A% BT 53 W

i

INF

72 gRe AN 22444
()3 o] ThE 274gol A AZ @A vlvow vepton), CAazaol
e 22 oA 5.37ng/Sme, vFgA] FZA A oA 0.16ng/Sméo. =

AZ=H ) tolwlZ(a,h)StEFALS z+2; 1,72, 0.55ng/Sm® 0.2 =3
Ao

<E II-15> C £3 2742 459 PAHs S35

ERZE BE 23 9

Wl Z(a)d] # Benzolalpyrene 5.37 | ng/Sm?
Z=204d Fluorene 22.73 | ng/Sm?
HHEA Phenanthrene 14.11 | ng/Sm?
otE kAl Anthracene 0.69 | ng/Sm?®
Z2 0 g Fluoranthene 7.57 | ng/Sm?
-l Pyrene 10.57 | ng/Sm?
vz e Naphthalene 545.61 | ng/Sm?
ol vtz g # Acenapthylene 38.21 | ng/Sms3
oA L &l Acenaphthene 6.85 | ng/Sm?
Hl 2 (a) Lt E 2hAl Benz|alanthracene 1.8 | ng/Sm?
afo) Al Chrysene 5.82 | ng/Sm?
HZ(bh)EF L ed Benzol[b ]fluoranthene 3.27 | ng/Sms3
Hz(kEF T Benzolk Ifluoranthene 1.28 | ng/Sm?
old| =3 #l Indenpyrene 591 | ng/Sm?
t}o)dl Z(a,h)SFEEFA | Dibenzla,h]anthracene 1.72 | ng/Sm?
#l 2 (g,h,)¥ E & Benzolg,h,ilperylene 9.6 | ng/Sm?

>PAHs 681.11 | ng/Sm?
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ERZE BE 23 9
Wl Z(a)d) 3 Benzolalpyrene 0.16 | ng/Sm?
25904 Fluorene 6.85 | ng/Sm?3
HAHGE Phenanthrene 3.17 | ng/Sm?
SLE Al Anthracene 0.26 | ng/Sm?
ZEFoed Fluoranthene 2.27 | ng/Sm?
IE)| Pyrene 2.18 | ng/Sm?3
Uz ek Naphthalene 218.14 | ng/Sm?
olA e Al Acenapthylene 4.29 | ng/Sm?
ol v €l Acenaphthene 3.79 | ng/Sms3
HlZ(a) A E Al Benzlalanthracene 0.17 | ng/Sm?
afo) Al Chrysene 0.47 | ng/Sm?
HzZ(b)EF L Benzol[blfluoranthene 0.31 | ng/Sm?
Hz(kEF T Benzolk Ifluoranthene 0.15 | ng/Sm?
Ad = # Indenpyrene 2.8 | ng/Sms3
thol 2 (a,h)FE AN | Dibenz|a,hlanthracene 0.55 | ng/Sm?
W Z(g,h,i) H & Benzolg,h,ilperylene 1.89 | ng/Sm?
>PAHs 247.45 | ng/Sm?
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4r
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et
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o] =759 1% FFo 7 A =H YA}

N
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H

0.05
0.01

0.5

10
10

ZA 7}(mg/m®)

0.0001
0.0000
0.0063
0.0006
0.0080
0.0008
0.0004
0.0001
0.0330
0.0265

R E N
bl

0.0000
0.0000
0.0000
0.0000
0.0006
0.0000
0.0002
0.0000
0.0000
0.0011

a5

0.0000
0.0000
0.0015
0.0000
0.0019
0.0002
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0.0000
0.0063
0.0045
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0.0007
0.0000
0.0065
0.0001
0.0002
0.0001
0.0024
0.0150

Pb

Cd
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Cu
F€203
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MgO
Al3O3
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[ Wie 2 c2a9 saags aras

<® M-18> B 2743 T8& 54 43}

s 2 7Hmg/m*) =E7E
© Aol 2 7o w3 | 24% Ay | vl 324 | (mg/md)
Pb 0..0000 0..0000 0.0000 0.0000 0.05
Cd 0..0000 00000 0.0000 0.0000 0.01
Zn0 0..0000 0.0003 0.0005 0.0002 2
Cu 0..0000 00000 00000 0.0000 1
Fes0s 0.0005 0.0065 0.0017 0.0021 5
Mn 0..0000 0.0002 0.0001 0.0000 1
Cr 0.0002 0.0002 0.0002 0.0003 0.5
Ni 0..0000 00000 0.0000 0.0000 1
MgO 0..0000 0.0034 0.0022 0.0015 10
ALO: 0.0005 0.0046 0.0023 0.0017 10
<E M-19> C 273 384 273 2%

s 2 7Hmg/m®) e
T camoay | masw | wswoar | azan | (me/m)
Pb 0..0000 0.0002 0.0001 0.0000 0.05
Cd 0..0000 0..0000 0.0000 0.0000 0.01
Zn0 0.0004 0.0003 0.0006 0.0001 2
Cu 0..0000 0.0001 0.0000 0.0000 1
Fes0s 0.0015 0.0039 0.0009 0.0012 5
Mn 0..0000 0.0001 0.0000 0.0000 1
Cr 0.0002 0.0002 0.0002 0.0002 0.5
Ni 0..0000 0.0001 0.0001 0.0000 1
MgO 0.0005 0.0013 0.0007 0.0004 10
ALOs 0.0014 0.0043 0.0009 0.0012 10
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<E M-21> B 243 54 24 §7184 S4 2%

s | OO0 | | SO0 | v | T
Al N.D 0.5
Fay 362 0.1527 55.2774 =574 0.0342 50
| 0.0122 100
Al N.D 0.5
a7ztR N 362 0.1508 54.5896 =5l N.D 50
A4 N.D 100
HAl N.D 0.5
Ajo] A 363 0.1509 54.7767 =54 N.D 50
AR N.D 100
Al N.D 0.5
kg Al JAA 362 0.1537 55.6394 =574 N.D 50
| N.D 100

<F M-22> C 243 54 F24 §7184 4254

EF AT a5 - , Ay | =&
=R S FE) SA AR
AAAE (min) (I/min) e =R (ppm) (ppm)
ikl N.D 0.5
3357 AL EAY 361 0.1505 54.3305 254 N.D 50
aA N.D 100
|l Al N.D 0.5
9 o9 362 0.1519 54.9878 =54 0.2091 50
29 0.0791 100
pikl N.D 0.5
LR ISy
361 0.1505 54.3305 =54 N.D 50
-
A N.D 100
ikl N.D 0.5
1-25.7] Afo
- 1 el 361 0.1525 55.0525 Z254 N.D 50
A F27)
aAdq N.D 100




1. A4 W

5) &
7t 27bge] A 5423, ARY FRN0E < M-23>3 o]
SAHAT S5 A BEFoA FEILE =27]F 10% "R TFo2
SAEJT. AW AMF-A R FARSE S o] Alojdo] M W FRHE R
Ao}, #71=o]l A FYSE TR, 272 FR, FE, niEh R
Rol g APEG £ FFEOR FYHR0Y, AN wEF Ve
2 glHA
<¥ M-23> 22748, 23 F28 21 53249
L% SEES 2R | =%7F
S T A S S Bkl R e
1A= P R 360 | 2.1231 | 764.3160 | 0.5103 10
2zt R B 361 2.0975 | 757.1975 | 0.6490 10
. A AL Y- 360 | 2.1195 | 763.0200 | 0.2097 10
ndg 53 360 | 2.0745 | 746.8200 | 0.2009 10
Aol Al 363 2.119 | 769.1970 | 0.0371 10
Tl 3y 362 2.1001 | 760.2362 | 0.2972 10
° HZER A 362 2.017 | 730.1540 | 0.1778 10
whe A A 362 2.121 | 767.8020 | 0.1297 10
357 AZE AR 361 2.1312 | 769.3632 | 0.5459 10
Tl 3y 362 2.1763 | 787.8206 | 0.8885 10
- WA A WG RE A 361 2.1247 | 767.0167 | 0.1304 10
1-2%7] Apo] AF27] 361 2.0424 | 737.3064 | 0.1224 10




2 A7 AgeAxs ndzgel ek s AgstA @skon, &
2 W AP 2A 34 5, G SRR AN nd A AgEHE &
Tof x=Fo] gglo] Hof Flo]2 HrtE A

A7 Y] YR AL 27 2T) 243 M EE BEeE R 2k
7F Gt LEAZ 50T AR st C &74e] vh e vkg
goll A WBGTE AHE3te] Zdd Ul 228 SAsA0, 54 F &5
Bol AHslA] & AJHA 36.2CE ZAHHYT}. o= 1d2Y] B
Ad AAA FE9 GFol= Az 25% FY, 75% FAol AT

) 27w

2L Q] F-2] Al 7ha]
A F5A4 F49
A&z 30.0C 26.7C 25.0C
of A1 ZF 75% 2], 25% F-2) 30.6TC 28.0C 25.9C
mf A7 50% <, 50% 2 31.4C 29.4C 27.9C
oA ZF 25% 2, 7T5% F-2 32.2C 31.1C 30.0C

A2 200 kcal/hr7bA Q] dEfFo] A Q5= LS walm ¢kola] &
= MM 7IA9 2R S 8] fste & e s A 28 4 55
=3

F52]] 1 200-350 keal/hr7HA o] Aol
A E7 9HA dof e A §2
Z29 1 350—500 keal/hr7bA] 9] Aol A8 ¥+ 2 s Ealr 3

- Sl= =0 &3
O]ZE] L= }S_XE]O}L ??]_ o= )\?1)3'.
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=
EA4

W T8 g (%)
g 59 (86.8%)
=] g 8 (11.8%)
ke 1 (1.5%)
20T 7 (10.3%)
30TH 12 (17.6%)
o 40TH 20 (29.4%)
50TH 11 (16.2%)
60TH 10 (14.7%)
v -3 g 8 (11.8%)
"z 26 (38.2%)
o 7NE 36 (52.9%)
=9 STeF (A1, o 5) 3 (1A%)
ke 3 (4.4%)
RES 22 (32.4%)
das EXGICT)
STUE . (]
v H 2 (2.9%)
2005H 7 5k 5 (7.4%)
200—300%Fd 43 (63.2%)
300—400%+4 10 (14.7%)
AN TFAE 400—500%+4 2 (2.9%)
500—600%FY 6 (8.8%)
600—7005+Y 1 (1.5%)
Ry 1 (1.5%)
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s o) et 1 (1.5%)
FAAF HEa 20 (29.4%)
A FAF 26 (38.2%)
g7k 2% 16 (23.5%)
o] 1Hn]wk 11 (16.2%)
o] 2—4% 17 (25%)
ozun So] 19 AR 4 (5.9%)
dFde] 2-3%9 17 (25.0%)
Aol m 2 (2.9%)
EER=T 1 (1.5%)
2) oFA & 4B e =
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I
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A o] 139(19.2%)8 1 HE o]t 577 10 T ulo]
404 (58.8%) 2.2 7}

31, 10 o] 20d w|Rko] 199 (27.9%)=

<3 MM-26> AL ) T3] FA4 277130 8 AE2A)

=¥ A

3= 13 (19.1%)
A 6 (8.8%)
Agg AE 2 (2.9%)
S/ H] 15 (22.1%)
RISES 9 (13.2%)
AFE-A 8 (11.8%)
7] e} 9 (13.2%)
o]-g ¢ 6 (8.8%)
ZF712E (Q)
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O
= 1l
Ao Z gharo]t o g Wty ol &5 AHAA] d] AleH = A
Aot} F 9719 A ol il Frrsted 2 0-337 S Fosto] &
o] oz H4E AFEse] Ul AFESIGlYE B AFol A= 0-4F
T 2T olE, 5-9dE VMR 2T, 10-198s AR v
=204 o] A4S ‘At E&EF o R BHIFY. BAA AA 2R
PHQ-9 A= 3.3002 Ve, 2018d A G 3 A7z ol A A&
Al B 2.04, AFEHF 2.200] vEH =A JERSETE ek, 2AF Ol
222 F 59(7.4%)91 4 PHQ—9 104 o]Ate] & 9oz 5Holy
ATk 2018 IWIFE oz g FUHGG FRALN A A
Aol 5.6%% AR v 2 FFES BT TH7|POE Uro
A HkS ] 257 JEE F= 7% a0 Y
< M-27> A} 04 22749 $25F(PHQ-9)
PHQ-9 A< 5717
_ (%)
(371 109\ %F | 10-199 | 20-299d | 30dol 4
0-43 43 (63.2%) 21 10 > !
(2= opg) T 675%) | (52.6%) | (100%) | (100%)
5-9% 16 (23.5%) v ! 0 v
(I £832) P 025%) | (36.8%) | (0%) (0%)
10-19 4 (5.9%) 2 2 0 0
(ZHE S22 o Gw) | (105%) | (0%) (0%)
204 o] 0 0
A3 &%) L (L5%) | 1 (2:5%) (0%) (0%) 0 (0%
0 0 0 0
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1. A4 W

4., TZ2AF AAA T A At

27l A 27V 278, B 2744 169, C 270 259, 3719 &7
F A 687N 2.5 PAH thibitbs, ZEY0lE, 8—-0HAG, T5%
TR FAS AAsh €7 ol A Ad@AF A Hels
Aol =A SH" A, CarHge] T2 5%“4, 108 = A8k s}
AT

) 2% ol 8l

g2ro) g AT ol AFaRe] Bo =t H4 20mle)
NErk Besta, g o 50mlo] 2

A Wele] vy s7bEALR B2 gdAE gste] 2AME YT &
Sk webA, 2 tholSAle] A @jld BAZ e SFAE
EFATA A, A, CAZFA 2FAE, AR 55 uyste ¢
ol Al &S WED F Jt T2A 5HAS AAFIAY. TFEAE
272 Ul A3 Y& st dFTHFE AFE e 22AE A5
2 AAs o Ao 54L& <#& M1-28>7

107



<E [1-28> EF tho] &2 AA} tid 223 dRiEA
No. 1 2 3 4 5 6 7 8 9 10
k) o k=3 k=3 k=3 w o k=4 k=4 k= o
L}o] 309 | 309 | 309 | 50 | 40%H | 409H | 40%H | 40%H | 40%H | 40HH
BMI
o |39.1]30.2 | 27.7 | 21.2 | 223 | 37.9 | 27.7 | 24.0 | 34.6 | 31.9
(kg/m*)

A A | A4H] | gu] | = | gH] | 9 | 9 | A4 | 9 | + 9
A8l (3 5-10 5-10 5-10 15-20 5-10 10-15 15-20 15-20 15-20 15-20
dE () = = =l = =l | = =l = =l
FEIL7]
AFEE | 12 3 5 6 4 2 4 3 1 4
(3]/4)
e

18 15 - 30 - - - 20 - 10
(Pack-year)
5
_ 2 1 - 4 - - 3 4 1 4
(3]/4)
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( 1. A4 W

<E 11-20> 2RAEY) BF DA FE

@9 ¢ pg TEQ/g—lipid

PCDDs (pg WHO-TEQ/g-lipid) PCDFs (pg WHO-TEQ/g-lipid)
%:[l_E
N 2378 12578 | 130 | 1267 | 10 | 1 | | 23 12378 | 478 | 1A | 1267 | BB | 12579 | 1267 | 1800 |
“T4CDD | PSCDD | -HBCDD | HBCDD | HBCDD | -HACDD “T4CDF | -PSCDF | -P5CDF | -HBCDF | -HBCDF | —HBCDF | -HBCDF | -HZCDF | -H7CDF Total
WHO
gFOE?I;) 1 1 0.1 0.1 0.1 0.01 | 0.0003 0.1 0.03 0.3 0.1 0.1 0.1 0.1 0.01 0.01 | 0.0003

1 3.275 | 4.159 | 0.000 | 0.000 | 0.000 | 0.073 | 0.017 | 0.000 | 0.051 | 1.525 | 0.000 | 0.000 | 0.000 | 0.000 | 0.033 | 0.000 | 0.000 | 9.134

2 0.000 | 0.000 | 0.000 | 0.552 | 0.000 | 0.104 | 0.023 | 0.168 | 0.069 | 1.878 | 0.000 | 0.000 | 0.000 | 0.000 | 0.027 | 0.000 | 0.000 | 2.822

3 0.000 | 0.000 | 0.000 | 0.362 | 0.000 | 0.140 | 0.043 | 0.000 | 0.000 | 1.716 | 0.354 | 0.000 | 0.503 | 0.000 | 0.030 | 0.000 | 0.000 | 3.149

4 0.000 | 0.000 | 0.000 | 0.398 | 0.000 | 0.056 | 0.021 | 0.167 | 0.073 | 1.449 | 0.000 | 0.000 | 0.000 | 0.000 | 0.020 | 0.000 | 0.000 | 2.184

5 3.520 | 0.000 | 0.125 | 0.397 | 0.000 | 0.408 | 0.086 | 0.000 | 0.000 | 1.481 | 0.000 | 0.402 | 0.781 | 0.000 | 0.085 | 0.009 | 0.003 | 7.297

6 0.000 | 3.066 | 0.000 | 0.293 | 0.000 | 0.085 | 0.034 | 0.000 | 0.000 | 1.163 | 0.000 | 0.232 | 0.000 | 0.000 | 0.012 | 0.000 | 0.000 | 4.892

7 2.724 | 0.000 | 0.000 | 0.279 | 0.000 | 0.126 | 0.028 | 0.000 | 0.035 | 2.389 | 0.404 | 0.357 | 0.000 | 0.000 | 0.031 | 0.009 | 0.000 | 6.381

8 2.427 | 0.000 | 0.000 | 0.812 | 0.000 | 0.185 | 0.035 | 0.201 | 0.032 | 4.098 | 0.563 | 0.554 | 0.000 | 0.000 | 0.030 | 0.000 | 0.000 | 8.933

9 2.601 | 0.000 | 0.000 | 0.249 | 0.000 | 0.086 | 0.026 | 0.119 | 0.048 | 1.361 | 0.230 | 0.256 | 0.243 | 0.000 | 0.015 | 0.000 | 0.000 | 5.234
10 0.000 | 0.000 | 0.000 | 0.332 | 0.000 | 0.085 | 0.025 | 0.000 | 0.077 | 1.491 | 0.244 | 0.000 | 0.000 | 0.000 | 0.025 | 0.000 | 0.000 | 2.279
Bt 1.455 | 0.722 | 0.013 | 0.367 | 0.000 | 0.135 | 0.034 | 0.066 | 0.039 | 1.855 | 0.178 | 0.180 | 0.153 | 0.000 | 0.032 | 0.002 | 0.000 | 5.230
;i:i 1.565 | 1.545 | 0.040 | 0.210 | 0.000 | 0.103 | 0.020 | 0.087 | 0.030 | 0.857 | 0.208 | 0.208 | 0.277 | 0.000 | 0.020 | 0.004 | 0.001 | 2.641
# 2 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.056 | 0.017 | 0.000 | 0.000 | 1.163 | 0.000 | 0.000 | 0.000 | 0.000 | 0.015 | 0.000 | 0.000 | 2.184
R 3.520 | 4.159 | 0.125 | 0.812 | 0.000 | 0.408 | 0.086 | 0.201 | 0.077 | 4.098 | 0.553 | 0.554 | 0.781 | 0.000 | 0.085 | 0.009 | 0.003 | 9.134
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{ 7|8 A7 2210 82903 ATzl

N

THAMES dF tolgAl wEE 4 55AE 54571 3ibks
(WHO-TEQ)E w3tal, AWRAS 1 A, HA 2,184, FHol| 9.134
pg TEQ/g lipide] HYZ Yela, H 5.230 pg TEQ/g—lipid, &

= 5.063 pg TEQ/g—lipid ©]AT}.

le 20209 AgAlol A gk 23] A
Abol A AT QIS A9 F211 98W 9] H F %
o} vt A7 2EAE EF golsal
of vl&] A gtk 2y, A29E AHEOPEE & wf, 200 1.46, 300
4.16, 40t 4.72, 50t 6.60, 60t o] 7.40pg TEQ/g—lipid= A7l
et F7kske Aao]l AT 5 vhol Al AAAY SEAY Hod
ol 40tiel HE aEste], 40t o
TEQ/g—lipid ¢} Plaletd =29 E5
Ao E F7He AT

olA ™, A HolHAl F= 2l;
7F 9l AR Holu, tho]&Ale] FEAEE HlwstH & zolE YE

7

ﬁ;} E3], tho] LA B = Z4o] 7}%} =< 2,3,7,8-TCDD(HA g4t
‘1)) Aol AA vErdkEe | 479 e, =4 OC}ZM

1,
Loy AF A9 39 9399l 97

B8, AZbd 22249 Hid T 1.455pg TEQ/g—hpld_E-_ oF 14m)] =
A S35 A

2) 2~ = PAHs tA}A

PAHs® tARAME R Q% 1—Hydroxypyrene, 2—Hydroxyfluorene,
2—Naphthol, 1—HydroxyphenanthreneE #4135} ct HA S H3le] &
H = FEolHd w28 7} el yro] Z23E AEslth 3ol 5
A (right—skewed)d YIS Ho Hy TEHATF ol F4akat
L3 A=A TE AlAESITH
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1. A4 W

<E [1-30> 2738 F23e] 2¥F PAHs A 23

A3
SR oo
5
(29 :ug/g : Wj . A 27 | B274% | C2%4%
creatinine) -
A2 )
1-1vd 0.1 0.09 0.11 0.17
- rox rene
Y TPy [0.1- 0.2] [0.04- 0.14] | [0.07- 0.17]1 | [0.05- 0.34]
2.8 1.68 4.71 2.94
2-Naphthol
[0.5- 7.8] [0.42- 8.3] [1.19-13.18] | [0.22- 7.36]
9 Hvd f 0.2 0.16 0.57 0.17
- roxyfluorene
Y 4 [0.1- 1.0] [0.1- 0.96] [0.22- 1.03] [0.1- 1.25]
0.1 0.07 0.11 0.07
1-Hydroxyphenanthrene
[0.0- 0.2] [0.03- 0.14] | [0.06- 0.18] | [0.04- 0.19]

3) AW F FEEH50d, T, JI=E)

2714 PEASY FE4 =F AEE A5 A9 AW FEE 5
Ag wdshe 20 F FFES BAAT F 6899 2F £ A=
B, Yol g3t ¥ 23= <& [1I-31>3 2o}

<& I-31> 2Z4E 22 8F F55 5%
Ak
AR E -
S o
. ) i 8
‘%%-/Jg/g) (1A} 291 A 277 B 2747 C 244
creatinine
3AHES])
oz 2o 0.7 0.84 0.75 0.58
[0.4- 1.1] [0.40- 1.39] [0.32- 1.00] [0.35- 1.02]
1.3 1.07 1.63 1.27
QF JI=F
T 7EE [0.9- 1.9] [0.85- 1.79] [1.1- 2.06] [0.78- 1.74]
ez u 1.08 0.99 1.1 1.13
[0.55- 2.06] [0.51- 2.07] [0.65- 2.33] [0.6- 1.83]
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27 SRR ZEYolE = ofstr] Hsl v T e
O|EE ZI5} T}
<E [I-32> 42738 = TEggolE Ay}
EEX
A= ;OL o
=
(911 8/g [ w: g A 277 B 47+ C 273
creatinine) o H‘_SH .
1.65 2.5 1.19 1.73
MMP [0.69- 3.81] [0.8- 3.99] [0.57- 2.46] [0.55- 6.27]
1.06 0.7 1.27 1.15
MEP [054- 2.36] | [045- 2.17] | [0.7- 3.76] [0.61- 2.6]
7.34 8.82 10.09 5.69
MEHHP [4.76- 12.99] [4.3—- 16.65] [5.54- 18.71] [4.63- 8.32]
3.95 4.82 5.68 3.14
MEOHP [2.97- 8.02] | [212- 8721 | [252- 10.20] | [2.16- 4.78]
MnBP 18.76 9.28 32.06 20.05
n [8.36—- 35.28] [5.78—- 30.44] [14.02- 47.5] [11.7- 33.9]
0.51 0.4 0.66 0.64
MBzP [0.2- 1.45] [0.18- 1.08] | [0.18- 2.97] | [0.32- 1.66]
9.56 972 12.82 7.3
MECPP [5.52- 17.45] [5.47- 19.01] [5.89- 23.46] [5.24- 12.12]
0.29 0.29 0.26 0.37
MCPP [0.19- 051 | [02- 056] | [0.19- 0.46] | [0.18- 0.5]
Tergo]Eol A9 A AlG Aol A dHHA =AY ¢ Ay Ho

ol =9 FHel wel APz Aol 7}

ARNeH, AAL



1. A4 W

N
oy dzz | S4E | azaw | sanw | cand
(N=335) | (N=67) (N=27) (N=16) (N=25)
S 45.0 45.0 455 45.0 45.0
0% [38.0-53.01 | [38.0-54.01 | [36.0-55.01 | [37.0-47.01 | [41.0-53.0]
a1 295 59 26 13 21
am | F (88.1%) (88.1%) (96.3%) (81.2%) (84.0%)
i P 40 8 1 3 4
(11.9%) (11.9%) (3.7%) (18.8%) (16.0%)
0.3 0.1 0.1 0.1 0.2
I=Hydroxypyrene | 191561 | (01— 02] | [0.0-0.1] | [0.1— 0.2] | [0.1- 0.3]
B 3.2 2.8 [0.5— 1.7 5.7 2.8
2=Naphthol |1 5770 g 7.8] [04-79] | [1.9-13.2]1 | [0.1= 6.2]
2—Hydroxy 0.5 0.2 0.2 0.6 0.2
fluorene [0.3-=1.4] | [0.1- 1.0l | [0.1-0.8] | [0.3— 1.0 | [0.1- 1.2]
1—hydroxy 0.2 0.1 0.1 0.1 0.1
phenanthrene | 1017031 | [0.0="021 | [0.0="0.1] | [01=0.2] | [0.0-0.2]
141 77 3.3 111 5.7
MEHHP [81-22.8] | [4.9-12.9] | [4.6-16.3] | [55-18.7] | [4.7- 85]
105 140 13 6.8 3.2
MEOHP [61-17.8] | [2.4- 801 | [23—85] | [25-10.3] | [2.2= 47]
25.0 19.0 9.3 325 19.0
MnBP [13.9-47.2] | [8.8-35.0] | [5.8-29.71 | [17.7-47.5] | [11.5-33.6]
2.2 05 0.4 0.7 0.6
MBzP 11=48] | [0.2= 141 | [02=1.0] | [02= 301 | [03~ 15]
92.8 9.7 9.7 125 73
MECPP (1372427 | 15.6-174] | [5.6-183] | [59-235] | [5.3~12.3]
11 0.3 0.3 0.3 0.4
MCPP [07-1.9] | 102051 | 102=051 | [02=05] | [0.2— 0.5]
o= o 0.5 0.7 0.8 0.8 0.6
e T [0.3-0.7] [0.4— 111 | [0.5— 1.3] | [0.3— 1.0] | [0.4— 0.9]
- 0.5 13 11 1.7 13
&8s JIEF [0.3-0.8] | [0.9= 191 | [0.9-1.8] | [11-21] | [0.8= 1.7]
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A AT S 0F PAH 2 ZUelolE9] thRRES dut
QTP hxTol vE) e £k FEHYOH, 8F £ L eF
Fege drgued v ke FA7 A&

6) 2~ T 8—0HAG

2% 8-OHAGE AE# 2 wlE==e|os] DNAGA A-H84 44
2 A% AkstEAre] BAkEolH ol Al At AEH A gl dkeky] d 9
AZEA AHEHE EA] B4 F shvolt Abst~Ed 7 we 3
Aol st AF2oly, wel 3R 9] initiation, promotion A oAl Abs} |
27F s 8-0HAG7F BAFER & dAbs &R [l Ad 2
AR AolA dds A o8 gQlst= W F shitoltt. A%
45 S8 54T 8T 8—-0HAGo] walA 7Hd ol Bad e
A Aol osk BMI <25kg/m” w0l thal|l Al 1AHE S 2 44129 #ho]
3 to 5.5 ng/mg creatinine (median: 3.9 ng/mg creatinine)s =0 v, H]
SH(BMI >25kg/m?) Jho A= 5.9 -19.8 ng/mg creatinine &0 2 <&
HA AT, td; 67l tall T4 a2 5.03ng/mg creatinine©] $1.2
o, AR T AR a2 72 2.21, 9.11ng/mg creatinine©] %1
th 718+ 5.0lng/mg creatinine©] 1t}

52) Graille, Melanie, et al. "Urinary 8-OHdG as a biomarker for oxidative stress: A
systematic literature review and meta-analysis." International journal of molecular
sciences 21.11 (2020): 3743.
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<HE IV-1> A 277349 H2 3dte] d43354 239
Bk a4 =47)%

= = B o i o 1 | A=FARRE - 0.0031mg/m
YA (F%) 1 AZ AR T
UA(EEAF785E) 1 AEA R
A =il - R R 2 EA4Z - 0.0102mg/m’
T eI ] T e 2 0.0049 - 0.1725mg/m’
d=nEF 2D 7 FEE(FLAR) 1 HESA v R
o] AFstE B 1 | AE3AmR - 0.0022mg/m
ApstE RS F 2 0.0043 - 0.0793mg/m
a3 2 g (F53 A3 EE) | 1 B4
AE% O FSRE(ERALIAESEE)| 1 | AESART - 0.0002mg/m’
A2k (pH2. 0018 Z4) 1 AZSA R R
Yo} 1 | AESAE - 0.0696ppm
24F 3 23 1 0.4992 - 1.4379mg/m’
71 e 4 0.6745 - 2.7688 mg/m’
At F e g 3 | AEZART - 1.907mg/nr
g 4 75.9 - 79.2dB(A)
G rbshekas 1 5.6 - 20.125ppm
R2 Al o) 1 | ZZFA T - 0.4919ppm
o] 2ksh A & 1 | AEARRE - 1.5217ppm
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re

v, g 2 A

<E IV-2> C 2739 # 3de] Jde8454 23
S50l =8 =372
8T

71ERE R (A St A2 1%0) 3))
o}k 7

%A}Q;ﬂ)\

olitst A A
IEgds=
RIRA e

et EALER

= A i o
AF(FEFH 2F HEFE)
HE (A SEE)

T (2 A2E)

g H PSR E
AhehE B A
7t=s 2 1 5=
2bglold (F31)
Tl B LI FEA)
AEF(67H 3= (F84)
EHFERER

T (F)

Zhstold ()

o] 4+HE Bl
YA(EEAH T8 5=)
Yo}
EFrFEHAER)
TASIGEE

BAZ

e e e e T N T e e e N T S e N - O C I R e S e N e i

0.0269 - 1.05363mg/m’

0.11162 - 0.46750mg/m’
0.00006 - 0.00591mg/m’
0.00024 - 0.00154mg/m’
0.00005 - 0.00279mg/m’
0.00007 - 0.0007mg/m’
0.00031 - 0.00117mg/m’
0.0014 - 0.03429mg/m’
= 0.00045mg/ m'
0.0001 - 0.00069mg/ m'
4=

E4Z - 0.0001mg/m’
0.12808 - 2.11192mg/m’
0.00006 - 0.00528mg/m’
0.0002 - 0.04696mg/m’
0.00006 - 0.00817mg/m’

=y

AE -
@%
AZ - 0.0009mg/ny
=4 - 0.0868mg/m’

0.00051mg/m’
0.0229ppm
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[ Wiz 2 229 S0 adBEn

Ax g Zgol A2 F PAHs 713t H -2 3.44ug/m®, WA 2|2+ ol A 2
% PAHs®9 7]8tH <2 0.13ug/m’ .2 H7FE e} w3k 200739 &7
AT YZEdd S A% F PAHE Hd 2.79ug/m® 02 ©9)
2 ghatald A Aol vl 30% FEOE A AT

e 3kAH, oWl zwﬂ%o‘ 277 e Aol 49 PAHsE 3}
A EF A7, dAE #A O B AAGAH Hastd W FEOR

A azbe] A ¥ PAHs SHZAZNA = A ATl H 84
H o, 2007d AToNA = MANEZZFAZ

, |5 F7|AZEAF 7] (high volume air sampler)&
AREE oA 2= Afol= e Aok g, 53¢ PAHs &, FAY
AT (IARC)OIA] Carcinogen® @ AFHI Y= AAZE #lZ(a)y
(Group 1), t}o (a,h) QFE & (Group 2a)°] At} #WlZ(a)d#Ae] H

A
IES
9 UREY YA AEAAN RO Ao}, Ca7ge)
_l_'E_
1=

i rl-ﬂ:
o
S
2
rlr
B -

\/

rl

AR AR BT oA 247z} 537, 0.16ng/Sm® 02 SHHAc)

AL 1.72, 0. 55ng/8m3 o7 ZA4EAr).

= AF#E HI U AR
Juk o 7] 5‘&75‘33*}9} TLT AN E SHOE 1 E

AH 712 247 Fe ZH @4011‘% upebA], A kel e 4
o

O
o o
e

&ope B
>
fr £
° F

o * E‘i E
_L,>i
s
eI
o
JIN
O_u
=,
>
>
>
#0
Qd

54) ZAE, ool AMR, YPS. FA/ITR AT 2RAS CYPEHe s w2k 3
ZAFAJAISHS])R] 17(1), 2007, 71-80
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2) tho]£4]

A 2747 ARl A S ol &4l B FE 1759 T2 0.550pg
[-TEQ/Sm®, C 2Z4& 0.989pg I-TEQ/Sm’E A HU. I
20079 AFGA R AAT L AFHA A 107] 7ol A Al 7]
Z thol Al AL 0.2024—47.7629pg I-TEQ/Sm® & ¥& B
Hol=d, ol &AM S ol vlwd w {5t =A W&
= ofy},

244 7] 5 ol %Al 7lEgkeoly, vl i H et
oh S Foll = AR A sEol 28 o4l AgH/ VS azhA
'S 0.1ng(100pg) I-TEQ/Sm'Z A3tal A&, o]
2ol o, FEA WiEHE w77t~ E SH )
#o7 TEAEC Tk AP 7T thol
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FAE FH FUAGGTFERAL HaAsH a2 H, A7 Qe A Y
oA FHHI thrlE F yolHale]l FX= 0.018 - 0.265 pg
.6pg I-TEQ/Sm® w]qto 2

<E IV-3> AAY 278 F9 AGe] ti7] F ool S41(2020)

A

F
r.\
&

e I = = S S R
FAAT  BE A FAFF 0w gole

2378=TCDD 0.0065 0.0070 0.0147 0.0105 0.0000 0.0028
12378—PeCDD 0.0214 0.0358 0.0794 0.0597 0.0055 0.0037
123478—-HxCDD 0.0254 0.0264 0.0682 0.0606 0.0039 0.0034
123678—HxCDD 0.0539 0.0561 0.1493 0.1284 0.0057 0.0062
123789—-HxCDD 0.0441 0.0491 0.1225 0.0987 0.0038 0.0049

1234678-H1HpCDD 0.3184 0.2624 1.0176 0.8644 0.0199 0.0202
12346789—-0CDD 0.4792 0.4076 1.3902 1.1757 0.0426 0.0400

2378—-TCDF 0.0256 0.0309 0.0593 0.0407 0.0079 0.0079
12378—PeCDF 0.0772 0.0450 0.1472 0.1169 0.0086 0.0110
23478—PeCDF 0.0769 0.0490 0.1493 0.1126 0.0097 0.0104
123478—HxCDF 0.0909 0.0742 0.1569 0.1292 0.0111 0.0137
123678—HxCDF 0.0863 0.0669 0.1654 0.1466 0.0134 0.0150
234678—-HxCDF 0.1090 0.0976 0.2713 0.2062 0.0116 0.0131
123789—HxCDF 0.0404 0.0368 0.0764 0.0538 0.0062 0.0080

1234678—HpCDF 0.3422 0.2882 0.7925 0.6223 0.0320 0.0361
1234789—-HpCDF 0.0548 0.0491 0.0875 0.0662 0.0084 0.0082
12346789—0CDF 0.2030 0.1991 0.2618 0.2318 0.0317 0.0330

PCDD/Fs 2.0553 1.7812 5.0096 4.1244 0.2222 0.2374
pg [-TEQ/m3 0.115 0.102 0.265 0.207 0.014 0.018
55) 4% 5. AMEAAE F¥ RUAPGPEAL HFUIN, ANtE 2P THARL, A
S5HA], 2020.



<E IV-4> C 2743 WF golSadat 2 671 A9 AFE di7] & ool 54l

H 2 (2020%)
P S R MEA
TE Cazd (?jTjEé) 67H211§d ]‘%ﬂ 67(@?]353)&
2378—=TCDD 0.056 0.056 0.0069 0.0069
12378—PeCDD 0.263 0.132 0.0342 0.0171
123478—HxCDD 0.208 0.0208 0.0313 0.00313
123678—HxCDD 0.385 0.0385 0.0666 0.00666
123789—HxCDD 0.246 0.0246 0.0538 0.00538
1234678—HpCDD 1.647 0.0165 0.417 0.00417
12346789—0CDD 1.281 0.00128 0.589 0.000589
2378—=TCDF 0.391 0.0391 0.0287 0.00287
12378 —PeCDF 0.421 0.0211 0.0676 0.00338
23478—=PeCDF 0.868 0.434 0.0679 0.0340
123478—HxCDF 0.589 0.0589 0.0793 0.00793
123678—HxCDF 0.63 0.063 0.0822 0.00822
234678 —HxCDF 0.669 0.0669 0.118 0.0118
123789—HxCDF 0 0 0.0369 0.00369
1234678 —HpCDF 1.393 0.0139 0.352 0.00352
1234789—HpCDF 0.222 0.00222 0.0457 0.000457
12346789—0CDF 0.673 0.000673 0.160 0.00016
PCDD/Fs 9.943 0.989 2.238 0.120
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Fshedll A ok AN AY, 24NN AEHE saRe] B4 T
B9 nA, ue] el eo® Qal, 22 YRl MAR Ak 7h
29 frEol Y ACE AR 53] C 243 27EE E v
o Ao oRe} AU LS AMH] A, A T wBe 7

wol wla| FsaA o, wEAS Fa7l Bl
8% tho] 9o Aol AE olelg B E tho] o] A4k 2ol7}
AT 27 wEAe AT AdFTe] AA] tho] 9l ¥Eo| 7

o o)z} 27 YR ol 274 WF B
o719] ol S Ao Aolsh a2 UIR A9 AN w2 A
A7t BF vl $29] Aol 2 olofdl AR FHHT

4.000
3.500
2.000
2.500
2.000
'1.500

1.000

[T" IV-2] 278 S2xe dexde] Fale) 5 toj5il 548 5 =0 2pg
WHO—-TEQ/g—lipid)
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[ Wiz 2 229 S0 adBEn

2747 A A9 F7 939 9] 2,3,7,8—TCDD9] H == 0.102pg
TEQ/g—lipidldl W&, 273 229 a4 FE+=  1.455pg
TEQ/g—lipid= ¢F 14¥} A S4¥Att 2,3,7,8—TCDD+= olg o}
Aula A, WMEY A9 5199 A (Agent Orange)l A T2 AFH+=
o] Al 02 A o] 2,3,7,8—TCDDE 7|F2o.& B} 5FA2 548 A
Aog HrtshE vbE, 7H SA40] Ak tholSAlolth ml=e] HEG
A 72l 1,4998E o g g A0 A= 2,3,7,8—TCDDY ¥ &
o] =97} 2.5ppt(parts per trillion, pg/g—lipid®} 5 L)ZE ZAFE R a2,
Tl WEY 34 9l 1028 tEeE g Ao E P
1.2pg/g—lipid T 0.9pg/g—lipid® FAMH UG, & A9 244 &
22 109e] 2,3,7,8—TCDD®] < 1.455pg/g—lipid, FTHT
1.213pg/g—lipid21dl], ZA}ciA 107 = 5o 4wk 2,3,7,8— TCDD7} 2

Zo] HAth FAEH TEANS o A FH Y FHFE At
W Z}z} 2.909pg/g—lipid, 2.724pg/g—lipid2 = A ZF7}stt}t, ol 3=
ojt} m =] HlEY A T2l SAART & FAo|th B HEW
A we] 1A =F FUF A7z Fuh HAa, wE
ok 400 do] Agk Al B w1 AW thol Al o] HlalE A gk
Alag) o] obd 4 glont, vlattige] duk Q17 obd TA 319 A9
rEol A" A IAF T g Ee 2 oY EF

=
[e)
2,3,7,8—TCDD7} Eeldt;= AL

gHA, 2OOOLﬂ0ﬂH 20193747 9] *

56) Han K. Kang et al. Health Status of Army Chemical Corps Vietnam Veterans Who
Sprayed Defoliant in Vietham. American Journal of Industrial Medicine
49:875-884(2006)

57) Yi SW, Ohrr H, Won JU, Song ]S, Hong ]S. Serum
2,3,7,8-tetrachlorodibenzo-p-dioxin levels and their association with age, body mass
index, smoking, military record-based variables, and estimated exposure to Agent
Orange in Korean Vietnam veterans. ] Prev Med Public Health. 2013
Sep;46(5):226-36. doi: 10.3961/jpmph.2013.46.5.226. Epub 2013 Sep 30. PMID:
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Abstract

A Research on Harmful Factors and their
Health Effects in Municipal Waste Incinerator

workers.

Objectives : Municipal waste incineration(MWI) facilities are
important facilities for waste disposal in modern society. However,
harmful factors that can occur during incineration, causing distrust
among local residents. Few researches have been conducted on
MWI workers working closer to incineration facilities than local
residents. Therefore, through this study, we aimed to analyze the
harmful factors of incinerators that can be exposed to incinerator

workers.

Method : At the main points of the three incinerators, dioxin,
PAHs, and heavy metals, such as cadmium, lead, were measured,
and 68 workers were identified with PAHs metabolites, heavy

metals, and phthalates. Blood dioxin was measured for 10 workers.

Results : Aireal dioxin was measured to be 0.550—0.989pg
[-TEQ/Sm®. This was close to or exceeding the environmental

standard of 0.6pg I—TEQ/Sm®. As for the measurement results of
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total dust, heavy metals, and organic solvents, items exceeding the
working environment standards were not identified. In the case of
PAHs, the overall concentrations was higher than the atmospheric
level in the industrial complex area, and benzo (a)pyrene was also
5.37ng/m® at some points, significantly exceeding the EU standard
(1lng/m®) or WHO standard (0.12ng/m?).

In three incinerators, a total of 68 workers' heavy metals in the
body (lead in yaw, cadmium, mercury), PAHs metabolites, 8 —OHdAG,
and phthalates were analyzed. PAHs metabolites and phthalates were
not significantly higher compared to past studies or the general
population. There were no results that exceeded the exposure
standards for heavy metals, but higher levels of results were
confirmed compared to the general population of the National Health
Survey.

The total concentration of dioxin in the blood was ranged from
2.184 to 9.134 pg TEQ/g—lipid, with an average of 5.230 pg
TEQ/g—lipid and a median of 5.063 pg TEQ/g—lipid. The total dioxin
concentration was not significantly different between incinerator
workers and nearby residents, but when looking at the properties of
the homogeneous, there was a difference in concentration of
2,3,7,8—TCDD by more than 14 times.

Conclusion : We observed moderate level of dioxins in MWIs, and
other harmful factors. Close monitorings and further evaluations are

required to protect MWI workers.

Key words : MWI, Dioxin, PAH
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