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Method of Test for Dioxins/Furans and Polychlorinated Biphenyls in Foods
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2.13. F # k4 1ﬂ 7 % (Nitrogen evaporator) -

2.1.4. Jtﬂfg} (Oven) : g & 7 i£200°C » g £ £ 5°CHLp o
2.1.5. #.< $(Centrifuge) : ¥ :£600 xg12 + -

2.1.6. *& kiR & F(Vortex mixer)

2.1.7. =% % (Homogenizer) -
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£ % 35 % 15 (Freezing dryer) -
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BB Biph ~ moRELERA () ~ BA L3 1 4 (aluminum oxide -
activated, acidic) (150 mesh) ¥ ﬁ&é} (60-100 mesh) = # ¥} (70-
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P22, 8 i A% 5 4o~ 1 ng/mLz % v 4R 252 % (CS) 10
UL 5 > 4e » Znfe25 mL > 3= 7604 48 - # 3 1f % (5H12/) BF) >
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turbo tube® - *x ¥ JeHFI H0.5mL ih'frﬁtﬁﬁ L) ST
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B2732. 8 ks MARERENLY BRI NTFALLE - F 7
oo (L, vv)iz 20 mLx e 2230 mLBk e it
GEE Y o RIRAR O RAE M F T %L (397, VIV)i% k4
mLZ & 2 d=6mbLyiiie » Bondig o F oz & 9= e ix(3:2
vVIV) 35 mLi* 3% > ik 0 ;};%*ﬁ; 405mL s 4e x e
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Tezs R EHELE .
2734, ¥ pedE g E i

PR733 8 Mp RAEE LY B A AFFAL S F 7 %20
mL~=- % "' @2 2(lil,viv)iz210mL% & ¢ =10 mLiE %
2 F ﬁ—‘éiii?ﬁ o BR AR o F PR e = (4:96, vIV)
20mL% &t e =20mbLit e > & BT ik o R F RHEE K05
mL> 4ex = & 7 =10mL > vX§ JkSEE $0.5mL £ F 2t 32
FORRRRAS AT L A A & 3 RSULL SRR
SFLY R F Z5UL - B4 210ng/mLES B R % S & R £ 67F
T2 R 2 8F 5 & 9 ¥ (ICES-6)w Jcih- 283 /%10 uL > 7 3
o T2 R R3S A T A6 AR RS
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2% > BB B A - F T okF 205mL I e Fp A A
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K174 : DBS-MSL fm g > p R & 025 pm > P /£0.25 mm x 60
m o
PR3 AT EER %713_120 C;
R % F 1 20°C/min ;
PRl 1800C ;
R & & 1 2°C/min ;
¥R 2:260°C ;
= u‘?_ # % ! 5°C/min ;
28 1 300°C > 4 min o
S AT RITEEAR 47 8120°C ;
8 & & 1 30°C/min ;
:210°C ;
B & 0 1.5°C/min ;
¥ B2 :230°C ;
B3 % 1 15°C/min ;
58 1 310°C > 3min o
A~ BB R 1 295°C o
oy AR D F §F 0 1~2mL/min
A r~E 1 2ul -
RPN s SEA N SV
it B8R P 280°C -
R R L 280°C o
B+ 45 Bl 70eV e
AR ¢ < 3710,000 (10%4 2) o
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Yotk Z R A o
F AP R AT B B A TR wiE 2 ()
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AR i 5 0 20°C/min ;

v :215°C;

AR i 5 0 3°C/min ;

¥ E2:270°C ;

B & & 4°C/min ;
%8 1 320°C > Smin o

A~ BB R D 280°C o
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i\m F A2 i 0 4§ 0 1.1 mL/min -

A x~& 11yl -

AN REN DA Ao
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2811 A= I A A4 2 20 PIAET A EF G PR LG 22

Frrap s g2 21 B3+ ekl (signal-to-noise ratio, S/N)% Zf
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2812 A Z F A E I AT 220 RIS AP R AR B

S B 15% BN 5 AT R Ao R A T 2 dR A 5
B s $# 2 tRF &RE2 £ 15% P -
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2814, A p B Y PR A RITL A N IR 52 dp
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2.8.3. &

FHREERRT) B t 2 RERIFTEZAFFTERT 2
0.005 RRTp -
.a:;;g:;,]
P AT 2 20 RIHET 2 G e R A2 F R He
hIER T F Z AR F Bl i 2 PCDDs/PCDFs% PCBs - ¥ 4+
¥ iR B 2 3NN B 3 [ek e 1113C,-1,2,3,4-TeCDD*- 5 4~5% i
2 AR 22w e F 5 13C,-1,2,3,7,8,9-HXCDD & 6~84% p 2%
ﬁl.%nn? w T & 5 1B8C,p-2,3'4'5-TCB (70L)3+ 5 3~44% p R4L it o
2w e & ;18C,-2,3,3',5,5'-PeCB (111L)2* 5 5~6% p R{E#E 2.2 w
o & ;13Cp-2,2',3,3',4,4' 5'-HpCB (170L):*+ 5 6~74% p "L & 2.2 w
L]{ﬂ, y ﬁ —E—_H—)‘@‘.Fﬁg ,aﬁgrxrrz\; ¥ z\ A o
FRE IUEREARZE RIS T RTIFENRIGRHY
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2831 WM B F/EkE R RIS AT R AR R
5% ¥ 2.0k & (pg/g)
Ay x M;
A; x RRF; x W
2.8.3.2. 1RIF &FAp $3e p IR B2 T Iogp SR R Fl S
1 5 : A:ij X Mg

2ﬁ%3@“ﬁ?wﬁﬂ”*%ﬁ?&’ﬁﬁﬁ@ﬂ+

RRFIS — ACI X MI’S
Ars Mci
2.8.3.4. & (- LM BAp ¥ w o TR B B2 Ap R R Tl
. ACC X MI’S
¢ - Ars X MCC
2.8.3.5. g P IR E 2.2 w4 F (%)
. A x M,
R = - x 100%

A, X RRF;, x M;
2.8.3.6. tE ¢ 2L L 2.2 w T F (%)

R.= Ao X M, x 100%
° A, x RRF, x M,

2.8.3.7. & ™M F 1 P& *L(Minimum detectable limit, MmDL) (ng/mL)

MinDL = 25A—XM & MinDL = 25N—M
A, ¥ RRF; H;s x RRF;
2838 WM £ R F/rEwm 2 W F2 07 E(TQ, polg)
TQ=2L,C

2839 %t 'R /km 2 JF B F U2 RA MY EER(TEQ)
TEQ =), C; x TEF;

At A1 R GIT NI F R ek g ff e

Ac feREY R VR B2 20 RIAEF 2 % G f e

A HE R 7};‘,1‘_.2,6,,3 LR s 20 BlEE S 2 BE G ifi
fe

Adjt FIERRERTREZ R FRIFIZ20 RIS 2 A%
o 7 fr

A ALY A2 208 RIS 2 % B e

Al R w2 20 PlAES 2 R @ e

A wEREARFR R wicih B 52 20 RI&F 2 % 6 ff
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'fr'

Atk BRI ARER R Y P 3RE Ri2 20 RIS % 5 Ak
'fr'

Ayt FRRRERD EER RS NI Sz 20 Rl L
B ki

A-* DR PN IRRE mi2 208 PIAT L B Ao
BT RS T B YL N B R R R Ry e
R3S & WF 2 kR (po/g)

His © 48 @ 304008 Riz 200 R4 3 L% 3 R {

Mc @ HeRE® 2 iR 52 k4 £ (pg)

Meo © 8 el 0873 5% ¢ 52 4508 2 i3~ £ (pg)

Mej @ % JER BRI HRER R 4540272 » £(pg)

M : &8¢ v iR 52 01 ~ £ (pg)

Ms #6812 837 v ik 522 73 ~ £(pg)

Mg @ B AR pInRE iz it ~ £ (pg)

M RS P IR 22 % 4 £ (pg)

NPIVAR T (bl LT U B I o A A= N

Re: #i8 9 2 i R85 2 % o 5 (%)

R N R R 2 ¥ 3 (%)

RRF¢ : % it 453 S Ap 350 w i 8 52 4p $H R B 71+

RRF; @ 4% S-4p 530 p 304 2E 5.2 T iojp $ R 7]+

RRFjs @ b #7452 540 #1530 v (2R 8 5.2 4§ R & 5]+

TEFi : Y 2723 2§ £ FF (Ioif & 4)

TQ: e LB 2/rim 2 § 0% 2447 £ (po/g)

W: #2472 £ £(0)

L§ He MY & A 474 2 k& X3 MinDLo # ik & Bl MinDL3* -

"11'?*5"%&%*"“ PRR/AmE J 2 MFORERE -KIME N
B E (wetweight, ww.) & 77 > fl s SWE A€ 15 s £ (fat
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WA Lw 2 d LT AR R F kR g/%%’iﬁﬁ'”ﬁ ﬁ:ﬁz?ﬁi&
% 0§ plag o 5 10,000/2 45 B 2 3% (TiE 2T > Bk - 2 4
S22 fRRR R Fé&yﬁafiCS4 1~2uLx » GC/HRMS > #7118 3] 2_ id P
B 2 ff 4 Bl ﬁ%ﬁlﬁﬁ&o
2961, RE A AB IR H AT BE NS ITFER T LRI
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SRR Ea U e - HECR SRR 8 R R SR S Fmr
PFK (perfluorokerosene) BERUCE A S L P
HIFL AR S 400 R A S (e
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I3 3~5k #ﬁ%“ﬁ%‘r% Y BN G AL AR E RIT KA T E
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2T AR - W ERIFLMET RS S e TR AU
+ EWREL P B - DRIFEFTRE P\ 2 'F‘rﬂfﬁl' TS HZ
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interferences) @ " MH 3k SLFATR o M P RAEILE £ el R
BIRETCRFTR
297 p HErxhdr
CTRFEBTRA - FPRERE AT BT HE TR A0 >
FEREE R TE P AT
2971 FEEVFTR AT
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#10,00007 F ;M fEAT R B L 2 B B gk %‘rﬁ A S
TR H - FE A F#5 (unit mass resolution) » I F 3 k4 H
% o
29.7.2. TAp ¥R BTG &Y BREILA T
M - AR Z 2 ¢ BOEREERR(A~2 pL)E T AT 0 3
E%Qﬁ#iW%@%ﬂi’ﬁﬁkﬁﬁﬂﬁﬁ’iﬁw%@
EFlF b o i Ertd 2 2Rk L2 T2 R o B R R
’Fﬁ;—g A2 BT BRI REEAZ E A 2 ’? #J#’
Bl 5 MRAT R TR SR A T 2 A 2 AT A 4T 2 AP A
+ Rk ¥R ARE SR EZ £ 15% P o
29.73. kT gL R A
ZQJallﬂﬁﬂﬁqWP&#Qﬁ%WMZBYSm AR 3 vk 2 4R AR
i 2B A gl 2. & % (height of the valley : x)¥22,3,7,8-=
FERER A B R(Y)ZE AV 0 EHIER ] 325% o
29732 1264 B % 47 % & 7 £6ﬁ%%ﬁ~§$%ﬁ§§%¥%
g & 47 122 PCB1182 PCB123 % Ap 4k % > 3+ 5 & 2 5%
2_ % % (height of the valley : x)¥2PCB118: % % & (Y)2- 7 4
o E ] 3 40% o
2974 FEEE R T
b it EIFERT > ugAk L2 2 gh o ERERE R R
T kbR - TRPEEZF T P T (retention time window) e
2975, F A F LT M 0 BIT24 ) BER R A A4 o B A 4T
PR AZ @24 QIR A i REFRERLT
T IoAp st BT &Y B L A e
2.9.7.6. 4 =347 i (Lock channels) :
HRAFHRY OFE2 ERST AP 4o S 2 g4 2



TR R T RA T R BT
2.9.8. r‘%? b
A AFLOBRMI CRELR B F S AR 20 AT
% SR APHREA Y c BB 20 AT S
e of f@f~7o~130%¢a@ap\ » e p R 52 ‘“"I{'—r 230
~130%= RN 5 % F BEF AR &%"«7’]‘ SR 20w T S Y60
~135% 4= Bl P o H R Ao pIRRE B2 vl O3 10~ 150% 4
moo
2.10. dp fRtr gt B EMFRAITE DR
% PCB28/31 ~ 52/69% 138/163/164 12 DB-SMS & 7 ¢ i {7 &~ 3P € &
24 £ g+ 3 (coeluting interferences) > § + i £ Vg * 3 € B KR &
HF AT R E 410k B 2 E7PF > S £ M SGE Ht8-peb & 47 F (P -5 A
0.25 pm > p j£0.25 mm x 60 ms* fr S 5-) iR (7 4 IR IR i de 3B
(coeluting interferences)ig = 2_ g2 58 o
P ;Fﬁe :

1. U.S. Environmental Protection Agency. 1994. Tetra- through octa
chlorinated dioxins and furans by isotope dilution (HRGC/HRMS).
Method-1613.

2. U.S. Environmental Protection Agency. 2010. Chlorinated biphenyl
congeners in water, soil, sediment, biosolids and tissue by HRGC/HRMS.
Method 1668C.

3. *‘,ﬁﬁ\%‘ﬁ’fﬂ}ﬁ%} fe2013- 8 5P B3R JEAMMEFRTERK S 2

A B B 73& 5 (CNS) > 5,5.14758 > #5 5.N6369 -

4. f?ﬁtf%lﬁﬁfﬁféi%‘ © 2013 o 4 B 3 % rkem iR P> 22— 3 %%&'%‘Lﬁrﬁ
F# 40 & 7/ % 247 & 3 2 (NIEA MS801.13B) - 102.12.311%\» F®RF N
10201147705 = £ -

5. (TrcIAth s FEF - 2018 L B F 2 rkwmn g P> F—F 23 %%&'%‘Lﬁrﬁ
F An K /e B 38 ¥ k% (NIEA M805.01B) - 107.12.11&%‘ BRF %
107000779455 = 4 -

6. ik~ T ho2 ~ R HE S PRF S RiFpw - FEH 20200 8 F¢
RESZ 5 E YR ML it AR08 S F  § 5100 &
_i L yaTd 2 *‘J—é o

7.971\1%.4“% ©2008° & 5P DA FF Y VDR ED FHIA
1 KZ24 7

8. P ~MLK WAL REAMG-2019 - HEAH B R EER
Bl o FAARTIIN S FHF P P F 108E L 3oy 5 o



A - R B R/ ERER AR B2 ER

P CSl CS2 CS3 CS4 CS5

17 38 §4 B 3 /e4 vgy
2,3,7,8-TeCDD 0.05 0.2 1 4 20
2,3,7,8-TeCDF 0.05 0.2 1 4 20
1,2,3,7,8-PeCDD 0.25 1 5 20 100
1,2,3,7,8-PeCDF 0.25 1 5 20 100
2,3,4,7,8-PeCDF 0.25 1 5 20 100
1,2,3,4,7,8-HxCDD 0.25 1 5 20 100
1,2,3,6,7,8-HxCDD 0.25 1 5 20 100
1,2,3,7,8,9-HxCDD 0.25 1 5 20 100
1,2,3,4,7,8-HxCDF 0.25 1 5 20 100
1,2,3,6,7,8-HxCDF 0.25 1 5 20 100
1,2,3,7,8,9-HxCDF 0.25 1 5 20 100
2,3,4,6,7,8-HxCDF 0.25 1 5 20 100
1,2,3,4,6,7,8-HpCDD 0.25 1 5 20 100
1,2,3,4,6,7,8-HpCDF 0.25 1 5 20 100
1,2,3,4,7,8,9-HpCDF 0.25 1 5 20 100
OCDD 0.5 2 10 40 200
OCDF 0.5 2 10 40 200

pFRARE
13C1»-2,3,7,8-TeCDD 50 50 50 50 50
13C2-2,3,7,8-TeCDF 50 50 50 50 50
13C5-1,2,3,7,8-PeCDD 50 50 50 50 50
13C12-1,2,3,7,8-PeCDF 50 50 50 50 50
13C1»-1,2,3,4,7,8-PeCDF 50 50 50 50 50
13C1»-1,2,3,4,7,8-HxCDD 50 50 50 50 50
13C1»-1,2,3,6,7,8-HxCDD 50 50 50 50 50
13C15-,2,3,4,7,8-HXCDF 50 50 50 50 50
13C1»-1,2,3,6,7,8-HxCDF 50 50 50 50 50
13C1»-1,2,3,7,8,9-HxCDF 50 50 50 50 50
13C15-2,3,4,6,7,8-HxCDF 50 50 50 50 50
13C12-1,2,3,4,6,7,8-HpCDD 50 50 50 50 50
B3C12-1,2,3,4,6,7,8-HpCDF 50 50 50 50 50
13C1,-1,2,3,4,7,8,9-HpCDF 50 50 50 50 50
13C1,-0CDD 100 100 100 100 100

pEARL % A
3C1-2,3,7,8-TeCDD 0.05 0.2 1 4 20

w AR 5
13C5-1,2,3,4-TeCDD 50 50 50 50 50
13C2-1,2,3,7,8,9-HxCDD 50 50 50 50 50

JE R H @ ng/mL



A P AT L REARESRLIPUZER

b 15 4 IUPAC CS1 CS2 CS3 CS4 CS5 CS6

VRS R EY S 28 53
3445TeCB 8 05 20 10 40 200 800
3,344-TeCB 77 05 20 10 40 200 800
2'3445PeCB 123 05 20 10 40 200 800
23445PeCB 118 05 20 10 40 200 800
2344'5PeCB 114 05 20 10 40 200 800
23344-PeCB 105 05 20 10 40 200 800
3,344'5PeCB 126 05 20 10 40 200 800
234455-HxCB 167 05 20 10 40 200 800
233445HXxCB 156 05 2.0 10 40 200 800
233445-HxCB 157 05 20 10 40 200 800
3,344 55-HxCB 169 05 20 10 40 200 800
2334455-HCB 189 05 20 10 40 200 800

6 FAp it 2L B * 57 5 & 7
¥ (ICES-6)
244-TriCB 28 05 25 10 50 200 1000
22'55-TeCB 52 05 25 10 50 200 1000
2,2'455-PeCB 101 05 25 10 50 200 1000
2,2'344'5-HxCB 138 05 25 10 50 200 1000
2,2'44'55-HxCB 153 05 25 10 50 200 1000
2,2,34455-HpCB 180 05 25 10 50 200 1000

[ o e

13C-3,4,4'5-TeCB  81L 50 50 50 50 50 50
13C-3,3'4,4-TeCB  77L 50 50 50 50 50 50
13C.2'3,4,4'5-PeCB 123L 50 50 50 50 50 50
13C-2,3'4,4'5-PeCB 118L 50 50 50 50 50 50
13C-2,3,4,4'5-PeCB 114L 50 50 50 50 50 50
13C-2,3,3'4,4'-PeCB 105L 50 50 50 50 50 50
13C-3,3'4,4'5-PeCB  126L 50 50 50 50 50 50
13C-2,3'4,4'55-HXxCB 167L 50 50 50 50 50 50
13C-2,3,3'4,4'5-HXCB 156L 50 50 50 50 50 50
13C-2,3,3'4,4'5-HxCB 157L 50 50 50 50 50 50
13C-3,3'4,4'55-HXxCB 169L 50 50 50 50 50 50
13C-2,3,3'4,4'55-HpCB  189L 50 50 50 50 50 50
13C-2,4,4-TriCB  28L 50 50 50 50 50 50
13C-2,2'5,5-TeCB 52L 50 50 50 50 50 50
13C.2,2'455-PeCB 101L 50 50 50 50 50 50
183C-2,2'3,4,4'5-HxCB 138L 50 50 50 50 50 50
18C-2,2'4,4'55-HxCB 153L 50 50 50 50 50 50
13C-2,2'3,4,4'55-HpCB 180L 50 50 50 50 50 50

L
BC-234'5-TeCB 70L 50 50 50 50 50 50
BC-2,3355-PeCB 111L 50 50 50 50 50 50
BC-2,2,33,4,45-HpCB 170L 50 50 50 50 50 50

JE R H i ng/mL



4 2~ 11 GC-HRMS A 4788 B % ko 2 3 2 AR 304E 28 5« 32 |
T g v iR R RIS 2 MRS T B2 AT R 2

R
P iR 1 i g 2 kL '%é i3
(m/z) (m/z) Wi e SR EPG
1778 X B 3 /e v
2,3,7,8-TeCDF 303.9016 305.8987 0.77 0.65-0.89
1,2,3,7,8-PeCDF 339.8597 341.8568 1.55 1.32-1.78
2,3,4,7,8-PeCDF 339.8597 341.8568 1.55 1.32-1.78
1,2,3,4,7,8-HxCDF 373.8208 375.8178 1.24 1.05-1.43
1,2,3,6,7,8-HxCDF 373.8208 375.8178 1.24 1.05-1.43
2,3.,4,6,7,8-HxCDF 373.8208 375.8178 1.24 1.05-1.43
1,2,3,7,8,9-HxCDF 373.8208 375.8178 1.24 1.05-1.43
1,2,3,4,6,7,8-HpCDF 407.7818 409.7789 1.04 0.88-1.2
1,2,3,4,7,8,9-HpCDF 407.7818 409.7789 1.04 0.88-1.2
OCDF 441.7428 443.7399 0.89 0.76-1.02
2,3,7,8-TeCDD 319.8965 321.8936 0.77 0.65-0.89
1,2,3,7,8-PeCDD 355.8546 357.8516 1.55 1.32-1.78
1,2,3,4,7,8-HxCDD 389.8157 391.8127 1.24 1.05-1.43
1,2,3,6,7,8-HxCDD 389.8157 391.8127 1.24 1.05-1.43
1,2,3,7,8,9-HxCDD 389.8157 391.8127 1.24 1.05-1.43
1,2,3,4,6,7,8-HpCDD 423.7766 425.7737 1.04 0.88-1.2
OCDD 457.7377 459.7348 0.89 0.76-1.02
PSR
13C12-2,3,7,8-TeCDF 315.9419 317.9389 0.77 0.65-0.89
13C»-1,2,3,7,8-PeCDF 351.9000 353.8970 1.55 1.32-1.78
13C12-2,3,4,7,8-PeCDF 351.9000 353.8970 1.55 1.32-1.78
13C12-1,2,3,4,7,8-HxCDF 383.8639 385.8610 0.51 0.43-0.59
13C12-1,2,3,6,7,8-HxCDF 383.8639 385.8610 0.51 0.43-0.59
13C12-2,3.,4,6,7,8-HxCDF 383.8639 385.8610 0.51 0.43-0.59
13C12-1,2,3,7,8,9-HxCDF 383.8639 385.8610 0.51 0.43-0.59
13C12-1,2,3.,4,6,7,8-HpCDF 417.8253 419.8220 0.44 0.37-0.51
13C12-1,2,3.,4,7,8,9-HpCDF 417.8253 419.8220 0.44 0.37-0.51
13C12-2,3,7,8-TeCDD 331.9368 333.9339 0.77 0.65-0.89
13C12-1,2,3,7,8-PeCDD 367.8949 369.8919 1.55 1.32-1.78
13C1»-1,2,3,4,7,8-HXCDD 401.8559 403.8529 1.24 1.05-1.43
13C1»-1,2,3,6,7,8-HXCDD 401.8559 403.8529 1.24 1.05-1.43
13C1»-1,2,3,4,6,7,8-HpCDD 435.8169 437.8140 1.04 0.88-1.2
pERL | i
37C1-2,3,7,8-TeCDD 327.8847 - 0.77 0.65-0.89
ad Ea s

13C1,-0CDD 469.7779 471.7750 0.89 0.76-1.02
13C2-1,2,3,4-TeCDD 331.9368 333.9339 0.77 0.65-0.89
13C1»-1,2,3,7,8,9-HXCDD 401.8559 403.8529 1.24 1.05-1.43

SR 1 WORIRES 22



& w 12 GC-HRMS 4 47 5 & B ¥ 2 H o 2% i p “Hh@w‘*’ﬂ" (7
B2 GRS 2 s+ 2 pHHBS %R FHIRF
N de oREES 1 BRI E 2 0L % A
m AT TUPAC ™ () (m2) Bkt EAEW

VR EL A 3
3,44'5-TeCB 81  289.9244  291.9194 0.77  0.65-0.89
3,344-TeCB 77  289.9244  291.9194 0.77  0.65-0.89
2'3,44'5PeCB 123 3258804  327.8775 .55 1.32-1.78
2,3'44'5-PeCB 118 3258804  327.8775 .55 1.32-1.78
2,34,4'5-PeCB 114 3258804  327.8775 .55 1.32-1.78
233.44-PeCB 105 3258804  327.8775 .55 1.32-1.78
3,3'4,4'5-PeCB 126 3258804  327.8775 155 1.32-1.78
234455 -HxCB 167  359.8415  361.8385 124 1.05-1.43
23344 5-HxCB 156  359.8415  361.8385 124 1.05-1.43
23344 5-HxCB 157  359.8415  361.8385 124 1.05-1.43
3,3'4.4'55-HxCB 169  359.8415  361.8385 124 1.05-1.43
2,3,3'4,4'5,5-HpCB 189  393.8025  395.7995 1.05  0.88-1.20

6ﬁﬁ%ﬁ%§$%ﬁi%%i
(ICES-6)
2,44-TriCB 28 2559613  257.9584 1.04  0.88-1.20
2,2'55-TeCB 52 289.9244 2919194  0.77  0.65-0.89
2,2'4,55-PeCB 101 3258804  327.8775 155 1.32-1.78
2,2'4,4'55-HxCB 153 359.8415  361.8385 124 1.05-1.43
2,2'3,4,4,5-HxCB 138  359.8415  361.8385 124 1.05-1.43
2,2'3,4,4,5,5-HpCB 180  393.8025  395.7995 1.05  0.88-1.20

poFRAR I

3C5-3,4,4'5-TeCB  81L  301.9626  303.9597 0.77  0.65-0.89
3C-3,3'44'-TeCB  77L  301.9626  303.9597 0.77  0.65-0.89
13C1,-2'3,4,4'5-PeCB 123L  337.9207  339.9178 1.55  1.32-1.78
13C152-2,3'4,4'5-PeCB  118L  337.9207  339.9178 1.55  1.32-1.78
3C1-2,3,4,4'5-PeCB 114L  337.9207  339.9178 1.55  1.32-1.78
13C12-2,3,3',4,4-PeCB 105L  337.9207  339.9178 1.55  1.32-1.78
13C1,-3,3'4,4'5-PeCB  126L  337.9207  339.9178 1.55  1.32-1.78
BC;p-2,3'4,4'55-HxCB 167L  371.8817  373.8788 1.24  1.05-1.43
13C12-2,3,3'4,4' 5-HxCB 156L  371.8817  373.8788 1.24  1.05-1.43
13C12-2,3,3'4,4' 5-HxCB 157L  371.8817  373.8788 1.24  1.05-1.43
B3C;p-3,3'4,4'5,5-HxCB 169L  371.8817  373.8788 1.24  1.05-1.43
13C12-2,3,3',4,4',5,5-HpCB 189L  405.8428  407.8398 1.05  0.88-1.20
BC1-2,44-TriCB  28L  268.0016  269.9986 1.04 0.88-1.2
B3C12-2,2',55-TeCB  52L  301.9626  303.9597 0.77  0.65-0.89
13C15-2,2'4,5,5'-PeCB 101L  337.9207 339.9178 1.55  1.32-1.78
13C1,-2,2'4.4'55-HxCB 153L  371.8817  373.8788 1.24  1.05-1.43
13C1-2,2'3,44'5-HxCB 138L  371.8817  373.8788 1.24  1.05-1.43
13C1p-2,2'3,4,4.,5,5-HpCB 180L  405.8428  407.8398 1.05 0.88-1.20

¥ iR 5
3C;p-2,3'4',5-TeCB  70L  301.9626  303.9597 0.77  0.65-0.89
3C12-2,3,3'5,5-PeCB 111L  337.9207  339.9178 1.55 1.32-1.78
b5C1-2,2'3,3'445'-HpCB  170L  405.8428  407.8398 1.05 0.88-1.20

APl 1er WP gES 2 0t B



& T~ 12 GC-MS/MS A 53¢ B 3 /rkvm 2 H o (=4 R 3045
PR Er v Rt 2 D E R R BRCS

r r

g

HORIAE S $ BRI EE S ¥2
R W ERAE (Mfz) > aifi i B W SR+ (m/z) > AL 2
A 3+ (m/z) (eV) A 3+ (m/z) (eV)
1775\ B % /e vy
2,3,7,8-TeCDF 303.8 >240.9 26 305.8>242.9 26
1,2,3,7,8-PeCDF 339.8>276.8 26 341.8>278.8 26
2,3,4,7,8-PeCDF 339.8>276.8 26 341.8>278.8 26
1,2,3,4,7,8-HxCDF 371.8 >308.8 28 373.8>310.8 28
1,2,3,6,7,8-HxCDF 371.8 >308.8 28 373.8>310.8 28
2,3,4,6,7,8-HxCDF 371.8 >308.8 28 373.8>310.8 28
1,2,3,7,8,9-HxCDF 371.8 >308.8 28 373.8>310.8 28
1,2,3,4,6,7,8-HpCDF 407.7 > 344.8 26 409.7 > 346.8 26
1,2,3,4,7,8,9-HpCDF 407.7 > 344.8 26 409.7 > 346.8 26
OCDF 441.7>378.7 26 443.7 > 380.7 26
2,3,7,8-TeCDD 319.8 >256.9 20 321.8>258.9 20
1,2,3,7,8-PeCDD 355.8>292.8 20 357.8>294.8 20
1,2,3,4,7,8-HxCDD 387.8 >324.8 20 389.8 > 326.8 20
1,2,3,6,7,8-HxCDD 387.8 >324.8 20 389.8 > 326.8 20
1,2,3,7,8,9-HxCDD 387.8 >324.8 28 389.8 > 326.8 28
1,2,3,4,6,7,8-HpCDD 423.7>360.8 20 425.7>362.8 20
OCDD 457.7>394.7 20 459.7 > 396.7 20
PRI S
13C1»-2,3,7,8-TeCDF 315.9>2519 26 317.9>253.9 26
13C1,-1,2,3,7,8-PeCDF 351.8>287.9 26 353.8>289.9 26
13C1»-2,3,4,7,8-PeCDF 351.8>287.9 26 353.8>289.9 26
13C2-1,2,3,4,7,8-HxCDF 383.8>319.8 26 385.8>321.8 26
13C2-1,2,3,6,7,8-HxCDF 383.8>319.8 26 385.8>321.8 26
13C1»-2,3,4,6,7,8-HxCDF 383.8>319.8 26 385.8>321.8 26
13C1»-1,2,3,7,8,9-HxCDF 383.8>319.8 26 385.8>321.8 26
13C»-1,2,3,4,6,7,8-HpCDF 419.8 > 355.8 28 421.8>357.8 28
13C2-1,2,3,4,7,8,9-HpCDF 419.8>355.8 28 421.8>357.8 28
13C,-2,3,7,8-TeCDD 331.9>267.9 20 333.9>269.9 20
13C,-1,2,3,7,8-PeCDD 367.8 >303.9 22 369.8 > 305.8 22
3C»-1,2,3,4,7,8-HxCDD 399.8 > 335.8 20 401.8 > 337.8 20
13Cy,-1,2,3,6,7,8-HxCDD 399.8 >335.8 20 401.8 >337.8 20
13C»-1,2,3,4,6,7,8-HpCDD 435.8>371.8 20 437.8>373.8 20
13C,-OCDD 469.7 > 405.8 20 471.7>407.8 20
AR R
31C14-2,3,7,8-TeCDD 262.9>198.0 20 327.8>262.9 20
il b e
13Cy2-1,2,3,4-TeCDD 331.9>267.9 20 333.9>269.9 20
13C»-1,2,3,7,8,9-HxCDD 399.8 >335.8 20 401.8 > 337.8 20




& 2~ 0 GC-MS/MS 447 5 # B 5 2 H b & R 30458 28 w gl
B2 5 EF B RIE S

Pl 1 Pl 412
Skl IUPAC  # zpip3 (mi2) > gidia £ 54T (M2)> mika
AFHT () (V)  AFEIMD) (V)

[PES O ER- S Ey
3,44'5-TeCB 81 289.9>219.9 26 291.9>219.9 26
3,3 44-TeCB 77 289.9>219.9 26 291.9>219.9 26
2,33'44'-PeCB 105 323.9>253.9 26 325.9>255.9 26
2,344'5PeCB 114 323.9>253.9 26 325.9>255.9 26
2,3'44'5-PeCB 118 323.9>253.9 26 325.9>255.9 26
2'3,4,4'5-PeCB 123 323.9>253.9 26 325.9>255.9 26
3,344 5-PeCB 126 323.9>253.9 26 325.9>255.9 26
2,33'4.4'5-HxCB 156 359.9 >289.9 28 361.9>291.9 28
2,33'4.4'5-HxCB 157 359.9 >289.9 28 361.9>291.9 28
2,3'4.4'55-HxCB 167 359.9 >289.9 28 361.9>291.9 28
3,3'4.4'55-HxCB 169 359.9 >289.9 28 361.9>291.9 28
2,3,3'4,4'5,5-HpCB 189 393.8 >323.9 21 395.8 >325.9 21

67 dp it R 300 5 & ¥
(ICES-6)

2,44-TriCB 28 289.9>219.9 26 291.9 >219.9 26

2,25,5-TeCB 52 289.9>219.9 26 291.9 >219.9 26

2,2'4,55-PeCB 101  323.9>253.9 26 325.9>255.9 26

22344 5-HxCB 138 323.9>253.9 26 325.9>255.9 26

2,244 55-HxCB 153 323.9>253.9 26 325.9>255.9 26

2,234,455 -HpCB 180  323.9>253.9 26 325.9>255.9 26

PR 5
13C15-3,4,4'5-TeCB  81L 301.9>231.9 26 303.9 >233.9 26
13C,-3,3'4,4-TeCB  77L 301.9>231.9 26 303.9 >233.9 26
13C,-2,3,3'4,4'-PeCB  105L  335.9>265.9 26 337.9>267.9 26
13C1p-2,3,4,4'5-PeCB  114L  335.9>265.9 26 337.9>267.9 26
13C,-2,3'4,4'5-PeCB 118L  335.9>265.9 26 337.9>267.9 26
13C1,-2'3,4,4'5-PeCB 123 335.9>265.9 26 337.9>267.9 26
13C1,-3,3'4,4'5-PeCB  126L  335.9>265.9 26 337.9>267.9 26
13C1,-2,3,3'4,4'5-HXCB ~ 156L  371.8>301.9 28 373.8>303.9 28
13C1,-2,3,3'4,4'5-HxCB  157L  371.8>301.9 28 373.8>303.9 28
13C,-2,3'4,4'55-HxCB  167L  371.8>301.9 28 373.8>303.9 28
13C1,-3,3'4,4',5,5-HxCB  169L  371.8>301.9 28 373.8>303.9 28
13C1-2,3,3'4,4'5,5-HpCB  189L  405.8 >335.9 28 407.8 > 337.9 28
13C1,-2,4,4-TriCB ~ 28L 301.9>231.9 26 303.9 >233.9 26
13C,-2,2',5,5-TeCB 52L 301.9>231.9 26 303.9 >233.9 26
13C,-2,2'4,5,5-PeCB  10IL  335.9>265.9 26 337.9>267.9 26
13C1,-2,2'3,4,4'5-HxCB  138L  335.9>265.9 26 337.9>267.9 26
13C1,-2,2'44'55-HxCB  153L  335.9>265.9 26 337.9>267.9 26
13C1,-2,2'3,4,4'5,5-HpCB  180L  335.9 >265.9 26 337.9>267.9 26

¥R I
83C»-2,3'4',5-TecCB ~ 70L 301.9>231.9 26 303.9>233.9 26
B3C2-2,3,3',5,5'-PeCB  111L 335.9>265.9 26 337.9>267.9 26
83C1p-2,2',3,3',4,4',5'-HpCB _ 170L 371.8>301.9 28 373.8>303.9 28
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2,3,7,8-TeCDD
2,3,7,8-TeCDF
1,2,3,7,8-PeCDD
1,2,3,7,8-PeCDF

2,3,4,7,8-PeCDF

13C12-2,3,7,8-TeCDD
13C12-2,3,7,8-TeCDF
13C12-1,2,3,7,8-PeCDD
13C2-1,2,3,7,8-PeCDF
13C12-2,3,4,7,8-PeCDF

37C14-2,3,7,8-TeCDD (% i)

13C12-1,2,3,4-TeCDD

1,2,3,4,7,8-HxCDD

1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD™

1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,4,6,7,8-HpCDD
1,2,3,4,6,7,8-HpCDD
1,2,3,4,7,8,9-HpCDF
OCDD

OCDF

13C,-1,2,3,4,7,8-HxCDD

13C12-1,2,3,6,7,8-HxCDD

13C,-1,2,3,4,7,8-HxCDD
13C1,-1,2,3,6,7,8-HxCDD

13C»-1,2,3,4,7,8-HXxCDF
13C»-1,2,3,6,7,8-HxCDF
13C2-1,2,3,7,8,9-HXCDF
13C1»-2,3,4,6,7,8-HXxCDF
13C12-1,2,3,4,6,7,8-HpCDD
13C12-1,2,3,4,6,7,8-HpCDD

13C12-1,2,3,4,7,8,9-HpCDF

13C1,-OCDD

3C1»-1,2,3,7,8,9-HxCDD

i 0 1,2,3,7,8,9-HxCDD #_1 13C15-1,2,3,4,7,8-HxCDD £2 13C5-1,2,3,6,7,8-HXxCDD & /& 52

BRToE i 2 AR
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PR IUPAC pIRR IUPAC AR o TUPAC
3,34,4-TeCB 77 13C1,-3,3'4,4-TeCB 77L 5 o

344 5TeCB 81 15C1,-3,4,4'5-TeCB 81L Ciz-2, 345 TeCB - 70L
2,3,3',4,4-PeCB 105 13C1p-2,3,3'4,4-PeCB  105L

2,3,4,4'5-PeCB 114 13C1»-2,3,4,4'5-PeCB  114L

2,3',4,4' 5-PeCB 118 13C1,-2,3'4,4'5-PeCB  118L 13C12-2,3,3,5,5'-PeCB 111L
2'3,4,4'5-PeCB 123 13C1,-2'3,4,4'5-PeCB  123L

3,3'4,4'5-PeCB 126 13C1,-3,3'4,4'5-PeCB 126L

2,3,3'4,4' 5-HxCB 156 13C1,-2,3,3'4,4'5-HXCB  156L
2,3,3,4,4' 5-HxCB 157 13C1p-2,3,3'4,4'5-HxCB  157L

2,3'4,4'55-HxCB 167 13C1,-2,3'4,4'55-HXCB  167L 13C-2,2',3,3',4,4',5'-HpCB 170L
3,3'4,4'5,5-HXCB 169 13C1,-3,3'4,4'5,5-HXxCB  169L
2,3,3,4,4'5,5-HpCB 189 3C1-2,3,3'4,4'5,5-HpCB  189L

2,44-TriCB 28 ¥C12-2,4,4-TriCB  28L s L

2,255-TeCB 52 18C1,-2,2'5,5-TeCB  52L Ciz2. 345 TeCB 70L
2,2'4,55'-PeCB 101 13C1p-2,2455-PeCB  101L 13C12-2,3,3',5,5'-PeCB 111L
2,2'4,4'55-HxCB 153 13C1,-2,2'4,4'5,5'-HxCB 153L

2,2'3,4,4'5'-HxCB 138 13Cp-2,2',3,4,4' 5'-HXCB 138L 1B3C»-2,2'3,3'4,4,5-HpCB  170L
2,2'.3,4,4'5,5-HpCB 180 13C1p-2,2',3,4,4'5,5'-HpCB 180L




R A SRR e R R R a s LRI LAY A R

Arget IUPAC WHO TEF?
17 38 35 B F [v4vm
2,3,7,8-TeCDD — 1
1,2,3,7,8-PeCDD — 1
1,2,3,4,7,8-HxCDD — 0.1
1,2,3,6,7,8-HxCDD — 0.1
1,2,3,7,8,9-HxCDD — 0.1
1,2,3,4,6,7,8-HpCDD — 0.01
OCDD — 0.0003
2,3,7,8-TeCDF — 0.1
1,2,3,7,8-PeCDF — 0.03
2,3,4,7,8-PeCDF — 0.3
1,2,3,4,7,8-HXCDF — 0.1
1,2,3,6,7,8-HXCDF — 0.1
1,2,3,7,8,9-HXCDF — 0.1
2,3,4,6,7,8-HXCDF — 0.1
1,2,3,4,6,7,8-HpCDF — 0.01
1,2,3,4,7,8,9-HpCDF — 0.01
OCDF — 0.0003
RaARRIH S &Y
3,3',4,4'-TeCB 77 0.0001
3,4,4'5-TeCB 81 0.0003
2,3,3',4,4'-PeCB 105 0.00003
2,3,4,4' 5-PeCB 114 0.00003
2,3'4,4' 5-PeCB 118 0.00003
2'3,4,4' 5-PeCB 123 0.00003
3,3',4,4' 5-PeCB 126 0.1
2,3,3',4,4' 5-HXCB 156 0.00003
2,3,3',4,4' 5'-HxCB 157 0.00003
2,3'4,4'55-HxCB 167 0.00003
3,3',4,4'5,5'-HXCB 169 0.03
2,3,3,4,4'5,5-HpCB 189 0.00003

'TeCDD : tetrachlorodibenzo-para-dioxin.
TeCDF : tetrachlorodibenzofuran.
PeCDD : pentachlorodibenzo-para-dioxin.
PeCDF : pentachlorodibenzofuran.
HxCDD : hexachlorodibenzo-para-dioxin.
HxCDF : hexachlorodibenzofuran.
HpCDD : heptachlorodibenzo-para-dioxin.
HpCDF : heptachlorodibenzofuran.
OCDD : octachlorodibenzo-para-dioxin.
OCDEF : octachlorodibenzofuran.

2WHO 2005 # |+ % & 7]+
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A

P Aok R B AR
(ng/mL) (%)
*3C12-2,3,7,8-TeCDF 50 30-130
**C12-1,2,3,7,8-PeCDF 50 30-130
**C12-2,3,4,7,8-PeCDF 50 30-130
1C12-1,2,3,4,7,8-HXCDF 50 40-130
1%C12-1,2,3,6,7,8-HXCDF 50 40-130
1%C12-2,3,4,6,7,8-HXCDF 50 40-130
1%C12-1,2,3,7,8,9-HXCDF 50 40-130
C12-1,2,3,4,6,7,8-HpCDF 50 40-130
C12-1,2,3,4,7,8,9-HpCDF 50 40-130
1%C12-2,3,7,8-TeCDD 50 30-130
1%C12-1,2,3,7,8-PeCDD 50 30-130
C12-1,2,3,4,7,8-HxCDD 50 40-130
C12-1,2,3,6,7,8-HxCDD 50 40-130
C12-1,2,3,4,6,7,8-HpCDD 50 40-130
*¥C1,-OCDD 100 40-130

37Cl4-2,3,7,8-TeCDD 1 30-130




G- S ETFL R ERRRA SRS v s AR

Tk R B AR

R IUPAC tnaiml) %)
2FX RS 5%
13C1,-3,4,4'5-TeCB 81L 50 25-150
13C1,-3,3'4,4-TeCB 77L 50 25-150
13C,-2',3,4,4' 5-PeCB 123L 50 25-150
13C122-2,3'4,4',5-PeCB 118L 50 25-150
13C1,-2,3,4,4',5-PeCB 114L 50 25-150
13C1,-2,3,3'4,4'-PeCB 105L 50 25-150
13C,-3,3',4,4' 5-PeCB 126L 50 25-150
13C1,-2,3',4,4'5,5'-HXCB 167L 50 25-150
13C1,-2,3,3',4,4' 5-HXCB 156L 50 25-150
13C1,-2,3,3',4,4',5'-HXCB 157L 50 25-150
13Cy,-3,3',4,4',5,5'-HXCB 169L 50 25-150
13C1,-2,3,3'4,4',5,5'-HpCB 189L 50 25-150
6 3 4 424 R 3 47 & 9 ¥ (ICES-6)
13C,-2,4,4'-TriCB 28L 50 10-145
13C1,-2,2'5,5-TeCB 52L 50 10-145
13C1,-2,2',4,5,5'-PeCB 101L 50 10-145
13C1,-2,2',3,4,4' 5'-HXCB 138L 50 10-145
13C1,-2,2'4,4'5,5'-HXCB 153L 50 10-145

13C1»-2,2',3,4,4'5,5-HpCB 180L 50 10-145




fE S PR BRI HE RTS F IR

10 ¥R & T
SRk Azdete B 1R AR ERL
(RSD %) (RSD %)

1738 % & £ B 3 /e e
2,3,7,8-TeCDF <25 <25
1,2,3,7,8-PeCDF <25 <25
2,3.4,7,8-PeCDF <25 <25
1,2,3,4,7,8-HxCDF <25 <25
1,2,3,6,7,8-HxCDF <25 <25
2,3,4,6,7,8-HxCDF <25 <25
1,2,3,7,8,9-HxCDF <25 <25
1,2,3.4,6,7,8-HpCDF <25 <25
1,2,3,4,7,8,9-HpCDF <25 <25
OCDF <25 <25
2,3,7,8-TeCDD <25 <25
1,2,3,7,8-PeCDD <25 <25
1,2,3,4,7,8-HxCDD <25 <25
1,2,3,6,7,8-HxCDD <25 <25
1,2,3,7,8,9-HxCDD <25 <25
1,2,3,4,6,7,8-HpCDD <25 <25
OCDD <25 <25

PSR
13C12-2,3,7,8-TeCDF <25 <25
13C2-1,2,3,7,8-PeCDF <25 <25
13C1»-2,3,4,7,8-PeCDF <25 <25
13C12-1,2,3,4,7,8-HxCDF <25 <25
13C12-1,2,3,6,7,8-HxCDF <25 <25
13C12-2,3,4,6,7,8-HxCDF <25 <25
13C12-1,2,3,7,8,9-HXCDF <25 <25
13C12-1,2,3,4,6,7,8-HpCDF <25 <25
13C12-1,2,3,4,7,8,9-HpCDF <25 <25
13C1»-2,3,7,8-TeCDD <25 <25
13C12-1,2,3,7,8-PeCDD <25 <25
13C12-1,2,3,4,7,8-HxCDD <25 <25
13C12-1,2,3,6,7,8-HXCDD <25 <25
13C2-1,2,3,4,6,7,8-HpCDD <25 <25
13C1,-OCDD <25 <25

pERRL | O
37Cly-2,3,7,8-TeCDD <25 <25
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(RSD %) (RSD %)

RARBIHS 585
3,4,4',5-TeCB 81 <30 <30
3,3',4,4-TeCB 77 <30 <30
2'3.,4,4',5-PeCB 123 <30 <30
2,3'4,4'5-PeCB 118 <30 <30
2,3,4,4'5-PeCB 114 <30 <30
2,3,3'.4,4'-PeCB 105 <30 <30
3,3',4,4',5-PeCB 126 <30 <30
2,3'4,4'5,5'-HxCB 167 <30 <30
2,3,3'.4,4' 5-HxCB 156 <30 <30
2,3,3'.4,4" 5'-HxCB 157 <30 <30
3,3'.4,4',5,5'-HxCB 169 <30 <30
2,3,3'4,4',5,5'-HpCB 189 =30 =30

6 IF 4 1 2igt B 2 4 4 & 75 (ICES-6)
2,4,4-TriCB 28 <30 <30
2,2'55-TeCB 52 <30 <30
12,2'4,55-PeCB 101 <30 <30
2,2'3,4,4' 5'-HxCB 138 <30 <30
2,2'4,4'55-HxCB 153 <30 <30
2,2'3,4,4'55'-HpCB 180 =30 =30

PR 5
13C12-3,4,4',5-TeCB 81L <30 =30
13C12-3,3'4,4-TeCB 77L <30 =30
13C12-2',3,4,4',5-PeCB 123L <30 =30
13C12-2,3'4,4',5-PeCB 118L <30 =30
13C1p-2,3,4,4',5-PeCB 114L =30 =30
13C1,-2,3,3',4,4'-PeCB 105L <30 <30
13C12-3,3',4,4',5-PeCB 126L =30 =30
3C1p-2,3'4,4',5,5-HxCB 167L =30 =30
13C1,-2,3,3',4,4',5-HxCB 156L <30 <30
13C1,-2,3,3',4,4',5'-HxCB 157L <30 <30
13C1»-3,3',4,4',5,5-HxCB 169L <30 =30
13C12-2,3,3',4,4',5,5-HpCB 189L <30 =30
18C1»-2,4,4'-TriCB 28L <30 <30
13C1p-2,2'5,5'-TeCB 52L <30 <30
13C1»-2,2'4,5,5'-PeCB 101L <30 <30
18C1»-2,2'3,4,4' 5'-HXCB 138L <30 <30
18C1,-2,2',4,4' 5,5'-HXCB 153L <30 <30

13C1,-2,2',3,4,4',5,5'-HpCB 180L =30 =30




& Lt ~ 2 GC-HRMS &2 453 B 2 /rdem 2 H p 22 Rt p

RlEES 2 Abms + £

\4

2 E

£l 7 (m/) m/z 3] ¢ R A
FN1 318.9792 /g’ CeF13 PFK
303.9016 M Ci2Hs ¥CL0 TeCDF
305.8987 M+2 C12Hs ¥C1337C10 TeCDF
315.9419 M BC1pHs 3CLO TeCDF?
317.9389 M+2 BC1pHs 33C1 37C10 TeCDF?
319.8965 M C12Hs 3CLO; TeCDD
321.8936 M+2 C12Hs ¥C1337C10; TeCDD
327.8847 M C12Hs ¥CLO; TeCDD*
331.9368 M BC1oHs 3CLO; TeCDD?
333.9339 M+2 BC12H4 3Cl5 TeCDD?
37C10,
375.8364 M+2 C12H4 *°Cl1537C10 HxCDPE
FN2 366.9792 /%R’ CioF13 PFK
339.8597 M+2 C12H3 *°Cl4 *’C10 PeCDF
341.8567 M+4 C12H; 3Cl13 37C1LO PeCDF
351.9000 M+2 BC1,H3 #Cl, *'C10 PeCDF?
353.8970 M+4 B3C,H; 3°Cls PeCDF?
3CLO
355.8546 M+2 CioHs3 35C14 37C102 PeCDD
357.8516 M+4 Ci2H3 35C13 37C1202 PeCDD
367.8949 M+2 13C12H3 35Cl4 PeCDD?
3C10,
369.8919 M+4 13C12H3 35C13 PeCDD?
3CLO;
409.7974 M+2 C12H; 3°Cls ¥C10 HpCDPE
FN3 380.9760 /TR CsFis PFK
373.8208 M+2 C12H, 3°Cls ¥7C10 HxCDF
375.8178 M+4 C12H, *°Cly CLO HxCDF
383.8639 M BCi2H, #Cls0 HxCDF?
385.8610 M+2 13C1H; *°Cls ¥'Cl0 HxCDF?
389.8157 M+2 C12H, *°Cls ¥7C10; HxCDD
391.8127 M+4 CioH> 35Cl4 37C1202 HxCDD
401.8559 M+2 13C]2H2 3SCIS HxCDD?
37C10,
403.8529 M+4 13C]2H2 35Cl4 HxCDD?
3CLO;
445.7555 M+4 C12H> 33Cl6 37C1LO OCDPE




bk e (mp) m/z 35 A A
FN4 430.9729 /50 CoF17 PFK
407.7818 M+2 Ci12H *Cl ¥'C10 HpCDF
409.7789 M+4 Ci12H *Cls ¥'C1,0 HpCDF
417.8253 M BCH *Cl1,0 HpCDF?
419.8220 M+2 B3C12H *Cle ¥'C10 HpCDF?
423.7766 M-+2 C12H ¥Cl6 *7Cl10, HpCDD
425.7737 M-+4 Ci2H ¥Cls *'CL,0; HpCDD
435.8169 M+2 13C12H ¥3Cls 7C10;, HpCDD?
437.8140 M-+4 3C,H *°Cls HPCDD?
3C1L0;
479.7165 M-+4 C12H *°Cl7 *'CL0 NCPDE
FN5 454.9728 /g R’ CuiF17 PFK
441.7428 M+2 C12*°Cl; ¥7ClO OCDF
443.7399 M+4 C12*°Cls 'CLO OCDF
457.7377 M+2 C2 C17%7Clo, OCDD
459.7348 M+4 C12 *°Cls *’C120; OCDD
469.7779 M+2 By, 3Cl; C10; OCDD’?
471.7750 M+4 BC12 #Cls 7CLO; OCDD’?
513.6775 M-+4 C12 *Cls ¥'CLLO DCDPE
1 3 ’E_

2TeCDD = Tetrachlorodibenzo-p-dioxin ; TeCDF = Tetrachlorodibenzofuran ;
PeCDD = Pentachlorodibenzo-p-dioxin ; PeCDF = Pentachlorodibenzofuran ;
HxCDD = Hexachlorodibenzo-p-dioxin ; HXCDF = Hexachlorodibenzofuran ;
HpCDD = Heptachlorodibenzo-p-dioxin ; HpCDF = Heptachlorodibenzofuran ;

OCDD = Octachlorodibenzo-p-dioxin ; OCDF = Octachlorodibenzofuran ;

HxCDPE = Hexachlorodiphenyl ether ; HpCDPE = Heptachlorodiphenyl ether ;
OCDPE = Octachlorodiphenyl ether ; NCDPE = Nonachlorodiphenyl ether ;
DCDPE = Decachlorodiphenyl ether ; PFK = Perfluorokerosene

3
g N R s

*3701 = -2,3,7,8,-TeCDD (cleanup standard) ¥ % %_— 3F 35 (3£ i R & %)

CFARKITEHAATEY NERIR B AR K TR
°'H =1.007825, 12C = 12.00000, **C = 13.003355, ‘°F = 18.9984, O = 15.994915,
5Cl = 34.968853, *'Cl = 36.965903



it 1 02 GC-HRMS 447 12 B 345 5 & Wi 5 2 6 Mip thit gt B
35 5 & BF(CES-6)~ 474+ 2 PCpp-F % p 3%4R2 522 T 7

iR =4
TRFE FEM2) m/z 3] 5 Gt A i A
FN1 255.9613 M C1z2 H7 ¥Cls Cl-3PCB
257.9584 M+2 C12 Hy Cl, ¥'CI CI-3PCB
259.9554 M-+4 C12 H7 ¥CI ¥°Cl , Cl-3PCB
268.0016 M 13C1, Hy %Cly 13Cy, CI-3 PCB
269.9986 M+2 13C1, H; 5Cl, ¥°C 13Cy, CI-3 PCB
280.9825 4 2T 5P 2 Cs Fu PFK
289.9224 M C12 Hs *Cl, Cl-4 PCB
291.9194 M+2 C12 Hs Cl5 ¥'CI Cl-4 PCB
293.9165 M-+4 C12 Hs Cl, ¥'Cl, Cl-4 PCB
301.9626 M 13C15 Hg 5Cly 13Cy, Cl-4 PCB
303.9597 M+2 13C1, Hg 5Cls ¥°C 13Cy, Cl-4 PCB
323.8834 M Ci2 Hs *Cl s Cl-5 PCB
325.8804 M+2 C12 Hs Cl 4 ¥'Cl Cl-5 PCB
327.8775 M-+4 C12Hs %Cl 3 37Cl, Cl-5 PCB
337.9207 M+2 13Cy, Hs %Cl 4 ¥'Cl 13Cy, CI-5 PCB
339.9178 M-+4 13C1, Hs %Cl 3 ¥'Cl, 13C,, CI-5 PCB
FN2 325.8804 M+2 C12 Hs Cl, ¥'Cl Cl-5 PCB
327.8775 M+4 12Cy, Hs Cl 3 ¥'Cl, Cl-5 PCB
330.9792 & 2T R 2 Cr Fis PFK
337.9207 M+2 13C4, Hs Cl 4 ¥'Cl 13Cy, CI-5 PCB
339.9178 M-+4 13C1, Hs %Cl 3 ¥'Cl, 13Cy, CI-5 PCB
359.8415 M+2 13Cy, Ha Cl 5 ¥'Cl Cl-6 PCB
361.8385 M-+4 13C1, Hq %Cl 4 ¥'Cl, Cl-6 PCB
363.8356 M+6 13C1, Hq %Cl 3 ¥°Cl, Cl-6 PCB
371.8817 M+2 13Cy, Ha Cl 5 ¥'Cl 13Cy, CI-6 PCB
373.8788 M-+4 12C1, Hq %Cl 4 ¥7Cl, 13Cy, CI-6 PCB
FN3 354.9792 2T 5P 2 Co Fis PFK
359.8415 M+2 C12 Hy 5Cl 5 ¥'Cl Cl-6 PCB
361.8385 M-+4 C12 Hs Cl 4 37Cl; Cl-6 PCB
363.8356 M+6 C12 Hs Cl 3 37Cl; Cl-6 PCB
371.8817 M+2 13C1, Hq %Cl 5 ¥7Cl 13Cy, CI-6 PCB
373.8788 M-+4 13C1, Hq %Cl 4 ¥'Cl, 13Cy, CI-6 PCB
393.8025 M+2 C12 H3 3Cl 6 ¥'Cl Cl-7PCB
395.7995 M-+4 C12 Hs ®Cl 5 ¥'Cl, Cl-7 PCB
397.7966 M+6 C12 H3 ®Cl 4 ¥'Cls Cl-7 PCB
405.8428 M+2 13C1, H3 %Cl g ¥'Cl 13Cy, CI-7 PCB
407.8398 M+4 13Cy, Hs 3Cl 5 ¥Cl, 13C,, CI-7 PCB

l}ﬁ‘;‘;{i
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31H = 1.007825, 1C = 12.00000, *C= 13.003355, *°F = 18.9984, *Cl = 34.968853, *'Cl = 36.965903



it - ~ 00 GC-HRMS 247 17 B B F /rdwm 2 T PFE 2 K478 B

TRIPFTE % % B (min) Tz R iR
FN1 23 : 00~39 : 50 2,3,7,8-TeCDF
2,3,7,8-TeCDD
FN2 39 : 50~44 : 50 1,2,3,7,8-PeCDF

2,3,4,7,8-PeCDF
1,2,3,7,8-PeCDD

FN3 44 : 50~47 : 30 1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HXCDF
2,3,4,6,7,8-HXCDF
1,2,3,7,8,9-HXCDF
1,2,3,4,7,8-HXxCDD
1,2,3,6,7,8-HXCDD
1,2,3,7,8,9-HXCDD

FN4 47 : 30~1: 50 1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
1,2,3,4,6,7,8-HpCDD

FN5 51 : 50~56 : 00 OCDF
OCDD




CERESVE S B ET i%*ﬂ 6 7 47 WAL B 3 47 5 & % % (ICES-
6)A 4% 4 BE § B 55 5 A 0E

TRIPEE % % B (min) T Pl R g IUPAC
FN1 10 : 00~30 : 30 3,4,4'5-TeCB 81
3,344 -TeCB 77
2,4,4-TriCB 28
2,2'5,5-TCB 52
2.2'4,5,5'-PeCB 101
FN2 30 : 30~39 : 65 2'3,4,4' 5-PeCB 123
2,34,4' 5-PeCB 118
2,3,4,4' 5-PeCB 114
2.3,3'4,4'-PeCB 105
3,3'4,4' 5-PeCB 126
2,2'3,4,4'5-HxCB 138
2.2' 4.4 55-HxCB 153
FN3 39 : 65~44 : 10 2,344 55-HxCB 167
2,3,3'4,4' 5-HxCB 156
2.3,3',4,4'5-HxCB 157
3,344 5,5-HXCB 169
2,2'3,4,4'5,5-HpCB 180

FN4 44 : 10~46 : 00 2,3,3,4,4'5,5'-HpCB 189




