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(- ) U.S. EPA, Tetra- through Octa Chlorinated Dioxins and Furans by
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(= ) U.S. EPA, Polychlorinated Dibenzo-p-Dioxins (PCDDs) and
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(HRGC/HRMS). Method 8290A, 2007.

( = ) Environment Canada, A Method for the Analysis of

Polychlorinated-Dibenzo-para-Dioxins(PCDDs),Poly-chlorinated
Dibenzofurans(PCDFs) and Polychlorinated Biphenyls(PCBs) in
Samples from the Incineration of PCB Waste. Reference Method
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% - PCDDs ¥ PCDFs &4 &2 PCpp-lr 2% itk - T 2

PCDDs/PCDFs' CAS % &4 i R CAS % 75

2,3,7,8-TeCDD 1746-01-6  °C15-2,3,7,8-TeCDD 76523-40-5

7C14-2,3,7,8-TeCDD 85508-50-5
Total TeCDD 41903-57-5  — —
2,3,7,8-TeCDF 51207-31-9  °C,-2,3,7,8-TeCDF 89059-46-1
Total-TeCDF 55722-27-5  — —
1,2,3,7,8-PeCDD 40321-76-4  *C5-1,2,3,7,8-PeCDD 109719-79-1
Total-PeCDD 36088-22-9  — —
1,2,3,7,8-PeCDF 57117-41-6  Cy5-1,2,3,7,8-PeCDF 109719-77-9
2,3,4,7,8-PeCDF 57117-31-4  3C,-2,3,4,7,8-PeCDF 116843-02-8
Total-PeCDF 30402-15-4  — —
1,2,3,4,7,8-HxCDD 39227-28-6  °Cy5-1,2,3,4,7,8-HxCDD 109719-80-4
1,2,3,6,7,8-HxCDD 57653-85-7  *C1,-1,2,3,6,7,8-HxCDD 109719-81-5
1,2,3,7,8,9-HxCDD 19408-74-3  °Cy5-1,2,3,7,8,9-HxCDD 109719-82-6
Total-HxCDD 34465-46-8  — —
1,2,3,4,7,8-HXCDF 70648-26-9  3Cy5-1,2,3,4,7,8-HxCDF 114423-98-2
1,2,3,6,7,8-HXCDF 57117-44-9  Cy5-1,2,3,6,7,8-HxCDF 116843-03-9
1,2,3,7,8,9-HxCDF 72918-21-9  °C1,-1,2,3,7,8,9-HxCDF 116843-04-0
2,3,4,6,7,8-HXCDF 60851-34-5  13C1,-2,3,4,6,7,8-HxCDF 116843-05-1
Total-HxCDF 55684-94-1  — —
1,2,3,4,6,7,8-HpCDD 35822-46-9  3C1»-1,2,3,4,6,7,8-HpCDD 109719-83-7
Total-HpCDD 37871-00-4  — —
1,2,3,4,6,7,8-HpCDF 67562-39-4  3C,-1,2,3,4,6,7,8-HpCDF 109719-84-8
1,2,3,4,7,8,9-HpCDF 55673-89-7  °C1,-1,2,3,4,7,8,9-HpCDF 109719-94-0
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Total-HpCDF 38998-75-3 — —

OCDD 3268-87-9  *C;,-OCDD 114423-97-1

OCDF 39001-02-0 not used —

1. Chlorinated dibenzo-p-dioxins and chlorinated dibenzofurans

TeCD = Tetrachlorodibenzo-p-dioxin TeCDF = Tetrachlorodibenzofuran
D

PeCD = Pentachlorodibenzo-p-dioxin PeCDF = Pentachlorodibenzofuran
D

HxCD = Hexachlorodibenzo-p-dioxin HxCD = Hexachlorodibenzofuran
D F

HpCD = Heptachlorodibenzo-p-dioxin HpCD = Heptachlorodibenzofuran
D F

OCDD = Octachlorodibenzo-p-dioxin OCDF = Octachlorodibenzofuran

%337 » XT74F
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FRE P (T R)A R (pg/L;  (nglkg; (pg/g w.w;
ppq) ppt) ppt)
2,3,7,8-TeCDF C\,-2,3,7,8-TeCDF 0.204 0.122 0.079
2,3,7,8-TeCDD ¥C1,-2,3,7,8-TeCDD 0.046 0.067 0.044
1,2,3,7,8-PeCDF PC,-1,2,3,7,8-PeCDF 0.203 0.114 0.157
2,3,4,7,8-PeCDF C,-2,3,4,7,8-PeCDF 0.455 0.165 0.300
1,2,3,7,8-PeCDD BCy,-1,2,3,7,8-PeCDD 0.170 0.275 0.171
1,2,3,4,7,8-HXCDF BCy,-1,2,3,4,7,8-HxCDF 0.214 0.166 0.306
1,2.3,6,7,8-HxCDF BC-1,2,3,6,7,8-HXCDF 0.252 0.212 0.282
1,2,3,7,8,9-HXCDF BC,-1,2,3,7,8,9-HXCDF 0.035 0.192 0.471
2,3,4,6,7,8-HXCDF C1,-2,3,4,6,7,8-HxCDF 0.289 0.459 0.415
1,2,3,4,7,8-HxCDD BC,-1,2,3,4,7,8-HxCDD 0.102 0.112 0.304
1,2,3,6,7,8-HxCDD PC,-1,2,3,6,7,8-HxCDD 0.142 0.326 0.301
1,2,3,7,8,9-HxCDD b 0.108 0.269 0.360
1,2,3,4,6,7,8-HpCDF BC,-1,2,3,4,6,7,8-HpCDF 0.561 0.801 0.513
1,2,3,4,7,8,9-HpCDF BC,-1,2,3,4,7,8,9-HpCDF 0.201 0.195 0.500
1,2,3,4,6,7,8-HpCDD PC,-1,2,3,4,6,7,8-HpCDD 0.400 1.53 0.489
OCDF ¥C,-0CDD 0.286 1.52 1.30
OCDD C,,-OCDD 0.508 14.1 1.42

Cy,-2,3,7,8-TeCDF
C,-2,3,7,8-TeCDD
7C14-2,3,7,8-TeCDD
BC5-1,2,3,7,8-PeCDF
C-2,3,4,7,8-PeCDF

13C,-1,2,3,7,8-PeCDD

C,-1,2,3,4-TeCDD
C,-1,2,3,4-TeCDD
C,-1,2,3,4-TeCDD
PC5-1,2,3,4-TeCDD
C,-1,2,3,4-TeCDD
C,-1,2,3,4-TeCDD
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BC5-1,2,3,4,7,8-HxCDF
C,-1,2,3,6,7,8-HXCDF
BC-1,2,3,7,8,9-HxCDF
C,-2,3,4,6,7,8-HxCDF
BC,-1,2,3,4,7,8-HxCDD
BCy,-1,2,3,6,7,8-HxCDD
BC5-1,2,3,4,6,7,8-HpCDF
5C1»-1,2,3,4,7,8,9-HpCDF
C1,-1,2,3,4,6,7,8-HpCDD
C,-0CDD

PC,-1,2,3,7,8,9-HxCDD
BC,-1,2,3,7,8,9-HxCDD
BC,-1,2,3,7,8,9-HxCDD
PC,-1,2,3,7,8,9-HxCDD
PC,-1,2,3,7,8,9-HxCDD
BC,-1,2,3,7,8,9-HxCDD
BC,-1,2,3,7,8,9-HxCDD
PC,-1,2,3,7,8,9-HxCDD
PC,-1,2,3,7,8,9-HxCDD
BC,-1,2,3,7,8,9-HxCDD

a B M4 I £ E(Minimum level) : £ S50 % B2 5 AL A 7425 {8 0 H &R

FRBALP & UL LR EAF o h T
170 d R R AR 20 pL 5 4 4P~ 20.2600 g & 47 0 e

BB~ 258660 g iR E A7 > B ¥ T E M 10 ul)
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b 1,2,3,7,8,9-HxCDD #_11 °Cy,-1,2,3,4,7,8-HxCDD £ °C),-1,2,3,6,7,8-HXCDD & Ji& 5 & T
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=Rl pg/uL pg/uL
2,3,7,8-TeCDD — 5
2,3,7,8-TeCDF - 5
1,2,3,7,8-PeCDD --- 25
1,2,3,7,8-PeCDF --- 25
2,3,4,7,8-PeCDF - 25
1,2,3,4,7,8-HxCDD --- 25
1,2,3,6,7,8-HxCDD --- 25
1,2,3,7,8,9-HxCDD --- 25
1,2,3,4,7,8-HxCDF --- 25
1,2,3,6,7,8-HxCDF --- 25
1,2,3,7,8,9-HxCDF --- 25
2,3,4,6,7,8-HxCDF --- 25
1,2,3,4,6,7,8-HpCDD --- 25
1,2,3,4,6,7,8-HpCDF --- 25
1,2,3,4,7,8,9-HpCDF --- 25
OCDD — 50
OCDF — 50

PR &

13C,-2,3,7,8-TeCDD

13C,-2,3,7,8-TeCDF

13C,-1,2,3,7,8-PeCDD

13C,-1,2,3,7,8-PeCDF

100

100

100

100



C,-2,3,4,7,8-PeCDF
C-1,2,3,4,7,8-HxCDD
C-1,2,3,6,7,8-HxCDD
C-1,2,3,4,7,8-HxCDF
C-1,2,3,6,7,8-HxCDF
PC>-1,2,3,7,8,9-HxCDF
C1,-2,3,4,6,7,8-HxCDF
C,-1,2,3,4,6,7,8-HpCDD
C-1,2,3,4,6,7,8-HpCDF
PC-1,2,3,4,7,8,9-HpCDF

13C,,-OCDD

&R

37C14-2,3,7,8-TeCDD

Ea RS

13C5-1,2,3,4-TeCDD

3C,-1,2,3,7,8,9-HxCDD

100

100

100

100

100

100

100

100

100

100

200

10

100

100
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v EP LR NO. 1 2 3 4 5
&Fipl JE B (pg/ul)
2,3,7,8-TeCDD 0.5 2 10 40 200
2,3,7,8-TeCDF 0.5 2 10 40 200
1,2,3,7,8-PeCDD 2.5 10 50 200 1000
1,2,3,7,8-PeCDF 2.5 10 50 200 1000
2,3,4,7,8-PeCDF 2.5 10 50 200 1000
1,2,3,4,7,8-HxCDD 2.5 10 50 200 1000
1,2,3,6,7,8-HxCDD 2.5 10 50 200 1000
1,2,3,7,8,9-HxCDD 2.5 10 50 200 1000
1,2,3,4,7,8-HXCDF 2.5 10 50 200 1000
1,2,3,6,7,8-HXCDF 2.5 10 50 200 1000
1,2,3,7,8,9-HXCDF 2.5 10 50 200 1000
2,3,4,6,7,8-HXCDF 2.5 10 50 200 1000
1,2,3,4,6,7,8-HpCDD 2.5 10 50 200 1000
1,2,3,4,6,7,8-HpCDF 2.5 10 50 200 1000
1,2,3,4,7,8,9-HpCDF 2.5 10 50 200 1000
OCDD 5.0 20 100 400 2000
OCDF 5.0 20 100 400 2000
poE s
C,-2,3,7,8-TeCDD 100 100 100 100 100
C,-2,3,7,8-TeCDF 100 100 100 100 100
BC,-1,2,3,7,8-PeCDD 100 100 100 100 100



C,-1,2,3,7,8-PeCDF
C,-2,3,4,7,8-PeCDF
C,-1,2,3,4,7,8-HxCDD
PC,-1,2,3,6,7,8-HxCDD
C,-1,2,3,4,7,8-HxCDF
C-1,2,3,6,7,8-HxCDF
PC1,-1,2,3,7,8,9-HxCDF
C1,-2,3,4,6,7,8-HxCDF
C,-1,2,3,4,6,7,8-HpCDD
C,-1,2,3,4,6,7,8-HpCDF
C1,-1,2,3,4,7,8,9-HpCDF

B3C,,-OCDD

TR

37C14-2,3,7,8-TeCDD

R 5

83C1,-1,2,3,4-TeCDD

83C1,-1,2,3,7,8,9-HxCDD

100

100

100

100

100

100

100

100

100

100

100

200

0.5

100

100

100

100

100

100

100

100

100

100

100

100

100

200

100

100

100

100

100

100

100

100

100

100

100

100

100

200

10

100

100

100

100

100

100

100

100

100

100

100

100

100

200

40

100

100

100

100

100

100

100

100

100

100

100

100

100

200

200

100

100
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DB-5 & +7 ¢ HiF P § R85

PCDDs/PCDFs B2 RS Bfs i diz Bt
TeCDF 1,3,6,8- 1,2,8,9-
TeCDD 1,3,6,8- 1,2,8,9-
PeCDF 1,2,4,6,8-/1,3,4,6,8- 1,2,3,8,9-
PeCDD 1,2,4,6,8-/1,2,4,7,9- 1,2,3,8,9-
HxCDF 1,2,3,4,6,8- 1,2,3,4,8,9-
HxCDD 1,2,4,6,8,9-/1,2,4,6,7,9- 1,2,3,4,6,7-
HpCDF 1,2,3,4,6,7,8- 1,2,3,4,7,8,9-
HpCDD 1,2,3,4,6,7,9- 1,2,3,4,6,7,8-

DB-225 k& 17 ¢ 4 TeCDF k& 47 347 & 1% & &

DB-5 % 45 4 1 TeCDD & 17 347 & &3 5

1,2,3,7-TeCDD +1,2,3,8-TeCDD

2,3,7,8-TeCDD
1,2,3,9-TeCDD

2,3,4,7-TeCDF
2,3,7,8-TeCDF
1,2,3,9-TeCDF
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PCDDs/PCDFs & |4+ 4r PCp-Ip (=% ik 4 2

£ Rl a

PlE OFE mZ mzAlN =% FA A

1 318.9792 # /TR CeFis PFK
303.9016 M C1.H, *CLO TeCDF
305.8987 M+2 C1,.H, *CL°'ClO TeCDF
315.9419 M PC,H, PCl,0 TeCDF’
317.9389 M+2 PC,H, PCly ’'Cl10 TeCDF’
319.8965 M C1,H, *CLO, TeCDD
321.8936 M+2 C1.H, *Cl;'Cl0, TeCDD
327.8847 M C1,H, *'CL0, TeCDD*
331.9368 M PC,H, *CL,0; TeCDD’
333.9339 M+2 PC,H, Cl ’'Cl10, TeCDD’
375.8364 M+2 C1,H, *Cl5°'ClO HxCDPE

2 366.9792 W R/ERS CuFn PFK
339.8597 M+2 C,H; *°Cl,*'ClO PeCDF
341.8567 M-+4 Ci.H; ¥Cl; 'CLO PeCDF
351.9000 M+2 PC,H; °Cl, 'Clo PeCDF’
353.8970 M-+4 PC,H; °Cl, P'CL0 PeCDF’
355.8546 M+2 C1.H; Cl, *'Cl0; PeCDD
357.8516 M-+4 C1.H; °Cl; 'CL0, PeCDD
367.8949 M+2 PCy,H; ¥Cl, PClo, PeCDD’
369.8919 M-+4 BCy,H; ¥Cl; V'CLL0, PeCDD’
409.7974 M+2 C,H; *Cls *'Clo HpCDPE

541F » 2747



380.9760

373.8208
375.8178
383.8639
385.8610
389.8157
391.8127
401.8559
403.8529
445.7555

g /%

M+2

M+4

M+2

M+2

M-+4

M+2

M+4

M+4

5427

C81:15

C1.H, °Cl5s 'Clo
Ci.H, ¥Cl, 'CL0
PC,H, *Cl0
PC,H, ¥Cls *'C10
C1.H, ¥Cls *'ClO,
C.H, ¥Cl, 'CLL0,
PC,H, Cls *'Cl10,
PC,H, *Cl,’'ClL,0,
C1.H, ¥Cls 'CL0

v RT4F

PFK

HxCDF
HxCDF
HxCDF’
HxCDF’
HxCDD
HxCDD
HxCDD’
HxCDD’
OCDPE



PCDDs/PCDFs & ip|4 2 BCip-Fr =% it dr 2 T plap 3 2 (4)

TplE FE miz m/z | ;¢ o RN A
4 430.9729 BT RS CoFyy PFK
407.7818 M+2 C.H Cls 'Clo HpCDF
409.7789 M+4 C.H *°Cl5s 'CL,0 HpCDF
417.8253 M PC,H *°Cl,0 HpCDF’
419.8220 M+2 PC,H Cls 'C10 HpCDF’
423.7766 M+2 C,H *Cl, *'Cl0, HpCDD
425.7737 M+4 C1.H *Cl; *'C1,0, HpCDD
435.8169 M+2 PC,H *Cl *'Cl0, HpCDD’
437.8140 M-+4 PC,H *°Cls *'CL,0, HPCDD’
479.7165 M+4 C,H *Cl,'C1L,0 NCPDE
5 4549728 WR/ER°  CyFpy PFK
441.7428 M-+2 C1, °Cl;7'ClO OCDF
443.7399 M-+4 C1, °Cls *'C1L,0 OCDF
457.7377 M-+2 C1, °Cl; ¥'Cl0, OCDD
459.7348 M-+4 C1, °Cls ¥'CLL0, OCDD
469.7779 M+2 Bcy, Cl,'clo, OCDD’
471.7750 M-+4 BCy, *Cls 'CLL0, OCDD’
513.6775 M-+4 C1, °Clg ¥'C1L,0 DCDPE
1.3+ &:
H = 1.007825 C = 12.00000 B 13.003355 F = 18.9984
5437 o X747



O = 15994915 ¥Cl = 34968853 'Cl1 = 36.965903

2.TeCDD = 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

= Hexachlorodiphenyl ether HpCDP = Heptachlorodiphenyl ether

HxCDPE E
OCDPE = Octachlorodiphenyl ether NCDPE = Nonachlorodiphenyl ether
DCDPE = Decachlorodiphenyl ether PFK = Perfluorokerosene

3. = F R4
4.%'C14-2,3,7,8,-TeCDD ¥ 2% % - 78 4t 5 (3% i £ %)

SEARK AT AR T R R F SRR 2 K RS
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PCDDs % PCDFs #t+ 5 /& +* 2. &8 § ]

Cl Rid  #3AE  ZHvE FHlE

™1 g
4 M/M+2 0.77 0.65 0.89
5 M-+2/M+4 1.55 1.32 1.78
6 M-+2/M+4 1.24 1.05 1.43
6" M/M+2 0.51 0.43 0.59
7° M/M+2 0.44 0.37 0.51
7 M-+2/M+4 1.04 0.88 1.20
8 M-+2/M+4 0.89 0.76 1.02

a e # x> BC.HxCDF

®r %+ BC-HpCDF
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2~ &My £ %]+ TEF(Toxicity Equivalency Factor)

SEES g R
I-TEF WHO 2005 TEF
2,3,7,8-TeCDD 1.0 1.0
1,2,3,7,8-PeCDD 0.5 1.0
1,2,3,4,7,8-HxCDD 0.1 0.1
1,2,3,6,7,8-HxCDD 0.1 0.1
1,2,3,7,8,9-HxCDD 0.1 0.1
1,2,3,4,6,7,8-HpCDD 0.01 0.01
OCDD 0.001 0.0003
2,3,7,8-TeCDF 0.1 0.1
1,2,3,7,8-PeCDF 0.05 0.03
2,3,4,7,8-PeCDF 0.5 0.3
1,2,3,4,7,8-HxCDF 0.1 0.1
1,2,3,6,7,8-HxCDF 0.1 0.1
1,2,3,7,8,9-HxCDF 0.1 0.1
2,3,4,6,7,8-HxCDF 0.1 0.1
1,2,3,4,6,7,8-HpCDF 0.01 0.01
1,2,3,4,7,8,9-HpCDF 0.01 0.01
OCDF 0.001 0.0003

H i PCDDs % PCDFs

%467

v RT4F
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IPR®
L EP LR ek R Trwifex X HEHLS
Rl ng/mL ng/mL ng/mL
2,3,7,8-TeCDF 5 43~6.8 1.0
1,2,3,7,8-PeCDF 25 21~31 3.7
2,3,4,7,8-PeCDF 25 18~37 4.3
1,2,3,4,7,8-HxCDF 25 20~29 4.3
1,2,3,6,7,8-HxCDF 25 23~30 33
2,3,4,6,7,8-HXCDF 25 18~37 3.7
1,2,3,7,8,9-HXCDF 25 21~30 3.2
1,2,3,4,6,7,8-HpCDF 25 22~28 3.1
1,2,3,4,7,8,9-HpCDF 25 21~31 4.0
OCDF 50 37~173 13
2,3,7,8-TeCDD 5 4.1~6.4 1.4
1,2,3,7,8-PeCDD 25 19~33 3.7
1,2,3,4,7,8-HxCDD 25 19~38 4.7
1,2,3,6,7,8-HxCDD 25 21~31 3.8
1,2,3,7,8,9-HxCDD 25 18~35 55
1,2,3,4,6,7,8-HpCDD 25 19~32 3.8
OCDD 50 44~63 9.5
AR 5
C-2,3,7,8-TeCDF 100 31~113 35



BC-1,2,3,7,8-PeCDF
C,-2,3,4,7,8-PeCDF
BC5-1,2,3,4,7,8-HxCDF
BC,-1,2,3,6,7,8-HXCDF
C,-2,3,4,6,7,8-HxCDF
BC5-1,2,3,7,8,9-HxCDF
BC5-1,2,3,4,6,7,8-HpCDF

C,-1,2,3,4,7,8,9-HpCDF

C,-2,3,7,8-TeCDD
BC-1,2,3,7,8-PeCDD
Cy,-1,2,3,4,7,8-HxCDD
PC,-1,2,3,6,7,8-HxCDD
5C1»-1,2,3,4,6,7,8-HpCDD
C,,-0CDD

Pk A

37C14-2,3,7,8-TeCDD

100

100

100

100

100

100

100

100

100

100

100

100

100

200

10

27~156

16~279

27~152

30~122

29~136

24~157

32~110

28~141

28~134

27~184

29~147

34~122

34~129

41~276

39~154

34

38

43

35

37

40

41

40

37

39

41

38

35

95

3.6

a IPR(Initial precision recovery) : #7F i* & 4> F A 4752 kR o



2L RERLPHEETF S RE
wooo® B B F

Adete £ e Fp@E)RERLD

SR RSD ZER D
2,3,7,8-TeCDD 20 20
2,3,7,8-TeCDF 20 20
1,2,3,7,8-PeCDD 20 20
1,2,3,7,8-PeCDF 20 20
2,3,4,7,8-PeCDF 20 20
1,2,3,4,7,8-HxCDD 20 20
1,2,3,6,7,8-HxCDD 20 20
1,2,3,7,8,9-HxCDD 20 20
1,2,3,4,7,8-HxCDF 20 20
1,2,3,6,7,8-HxCDF 20 20
1,2,3,7,8,9-HxCDF 20 20
2,3,4,6,7,8-HxCDF 20 20
1,2,3,4,6,7,8-HpCDD 20 20
1,2,3,4,6,7,8-HpCDF 20 20
1,2,3,4,7,8,9-HpCDF 20 20
OCDD 25 25
OCDF 25 25

A

13C,-2,3,7,8-TCDD 25 25
83C,-2,3,7,8-TCDF 25 25
BC,-1,2,3,7,8-PeCDD 25 25

%49F > £74F



BC|»-1,2,3,7,8-PeCDF
13C1,-2,3,4,7,8-PeCDF
C1»-1,2,3,4,7,8-HxCDD
BC1»-1,2,3,6,7,8-HxCDD
BC1»-1,2,3,4,7,8-HXCDF
BC15-1,2,3,6,7,8-HXCDF
C»-1,2,3,7,8,9-HXCDF
C1-2,3,4,6,7,8-HXxCDF
5C1,-1,2,3,4,6,7,8-HpCDD
BC5-1,2,3,4,6,7,8-HpCDF
C1-1,2,3,4,7,8,9-HpCDF

13C,-OCDD

AR

3C14-2,3,7,8-TCDD

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

%507 » 274



Ft-z - H-oFRIUAIHEARAAPTLG0 AT RE M
PR A WTE

= #* [Fl(Spread)
(MR iy - ij?4ciikl)i 2 i £
¥ T & n=14
iRl ng/mL % % %
2,3,7,8-TeCDF 5 95 6.4 86 ~ 105
1,2,3,7,8-PeCDF 25 96 6.1 84 ~ 106
2,3,4,7,8-PeCDF 25 96 5.9 88 ~ 106
1,2,3,4,7,8-HxCDF 25 97 3.9 92 ~ 106
1,2,3,6,7,8-HxCDF 25 97 34 91 ~ 106
2,3,4,6,7,8-HxCDF 25 97 3.6 92 ~ 104
1,2,3,7,8,9-HxCDF 25 97 7.0 86 ~ 108
1,2,3,4,6,7,8-HpCDF 25 105 7.7 9% ~ 127
1,2,3,4,7,8,9-HpCDF 25 100 2.7 97 ~ 105
OCDF 50 93 7.8 8 ~ 109
2,3,7,8-TeCDD 5 95 4.2 88 ~ 103
1,2,3,7,8-PeCDD 25 89 6.8 79 ~ 100
1,2,3,4,7,8-HxCDD 25 96 4.1 89 ~ 106
1,2,3,6,7,8-HxCDD 25 95 3.9 90 ~ 103
1,2,3,7,8,9-HxCDD 25 98 3.6 94 ~ 104
1,2,3,4,6,7,8-HpCDD 25 96 3.6 88 ~ 102
OCDD 50 101 8.3 92 ~ 121



PR

C,-2,3,7,8-TeCDF
BC5-1,2,3,7,8-PeCDF
C,-2,3,4,7,8-PeCDF
BC,-1,2,3,4,7,8-HxCDF
BC\,-1,2,3,6,7,8-HXCDF
C,-2,3,4,6,7,8-HxCDF
BC5-1,2,3,7,8,9-HxCDF
C,-1,2,3,4,6,7,8-HpCDF

C,-1,2,3,4,7,8,9-HpCDF

C,-2,3,7,8-TeCDD
C,-1,2,3,7,8-PeCDD
BC\,-1,2,3,4,7,8-HxCDD
PC,-1,2,3,6,7,8-HxCDD
C1,-1,2,3,4,6,7,8-HpCDD

BC,,-0CDD

AR &

37C14-2,3,7,8-TeCDD

100

100

100

100

100

100

100

100

100

100

100

100

100

100

200

10

73

88

90

83

91

88

82

80

87

76

93

&9

92

91

88

80

15

18

16

17

7.7

13

10

11

5.7

14

16

9.9

6.7

8.8

15

12

51

65

72

48

76

55

62

58

59

56

74

60

84

77

63

63

95

125

126

99

104

103

92

96

96

97

122

99

105

104

105

101




B2 M- FREARBESFRILL ATHRESHGR

5w T
= # [l (Spread)
e LR i?]?ﬁi%)i ki RGeS
T n=8
SRk ng/mL % % %

2,3,7,8-TeCDF 2.5 96 4.3 88 ~ 102
1,2,3,7,8-PeCDF 12.5 99 5.8 92 ~ 107
2,3,4,7,8-PeCDF 12.5 98 3.6 92 ~ 102
1,2,3,4,7,8-HxCDF 12.5 96 34 89 ~ 100
1,2,3,6,7,8-HxCDF 12.5 97 34 90 ~ 100
2,3,4,6,7,8-HxCDF 12.5 93 3.2 88 ~ 98
1,2,3,7,8,9-HxCDF 12.5 96 3.6 90 ~ 99
1,2,3,4,6,7,8-HpCDF 12.5 96 4.8 90 ~ 102
1,2,3,4,7,8,9-HpCDF 12.5 96 4.3 89 ~ 104
OCDF 25.0 102 7.5 87 ~ 108
2,3,7,8-TeCDD 2.5 95 6.7 82 ~ 104
1,2,3,7,8-PeCDD 12.5 92 2.9 86 ~ 95
1,2,3,4,7,8-HxCDD 12.5 99 7.9 86 ~ 109
1,2,3,6,7,8-HxCDD 12.5 98 7.2 84 ~ 107
1,2,3,7,8,9-HxCDD 12.5 96 5.7 86 ~ 105
1,2,3,4,6,7,8-HpCDD 12.5 95 3.6 90 ~ 101
OCDD 25.0 97 5.6 86 ~ 102



PR

C,-2,3,7,8-TeCDF
BC-1,2,3,7,8-PeCDF
C»-2,3,4,7,8-PeCDF
BC-1,2,3,4,7,8-HxCDF
C,-1,2,3,6,7,8-HXCDF
C,-2,3,4,6,7,8-HxCDF
BC-1,2,3,7,8,9-HxCDF
BC-1,2,3,4,6,7,8-HpCDF

BC-1,2,3,4,7,8,9-HpCDF

C,-2,3,7,8-TeCDD
BC>-1,2,3,7,8-PeCDD
C,-1,2,3,4,7,8-HxCDD
PC,-1,2,3,6,7,8-HxCDD
BC,-1,2,3,4,6,7,8-HpCDD

B3C,,-OCDD

AR S

37C14-2,3,7,8-TeCDD

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

60

70

76

&9

88

81

84

77

86

68

75

84

88

83

79

71

9.9

6.4

11

6.5

6.5

8.1

7.7

11

7.5

10

14

11

7.1

94

9.5

9.7

49

58

60

76

77

64

68

53

72

54

57

66

74

68

60

56

74

79

88

97

95

90

93

86

93

82

95

99

97

94

90

82




% - ﬁ—?%iﬁ’%%ﬁﬁ%d57‘]?4‘1115&%1‘%4‘?‘?#?'%%1%%‘?’1'{3:
RS ek R e B £ FHSpread)
I EdEd n=20?
ng/mL % % %
[l e
C,-2,3,7,8-TeCDF 100 67 9.0 49 ~ 83
Ci>-1,2,3,7,8-PeCDF 100 77 9.7 60 ~ 92
C1,-2,3,4,7,8-PeCDF 100 82 9.3 67 ~ 95
Cy>-1,2,3,4,7,8-HxCDF 100 86 9.6 73~ 103
Cy>-1,2,3,6,7,8-HxCDF 100 83 9.3 69 ~ 98
C12-2,3,4,6,7,8-HXxCDF 100 86 9.4 74~ 100
C>-1,2,3,7,8,9-HxCDF 100 85 7.3 74 ~ 98
C12-1,2,3,4,6,7,8-HpCDF 100 87 10 71 ~ 106
C1-1,2,3,4,7,8,9-HpCDF 100 97 10 84 ~ 124
C1,-2,3,7,8-TeCDD 100 76 9.9 56 ~ 95
C1>-1,2,3,7,8-PeCDD 100 84 8.3 70 ~ 97
Ci>-1,2,3,4,7,8-HxCDD 100 86 5.6 76 ~ 96
BC,-1,2,3,6,7,8-HxCDD 100 90 9.8 76 ~ 110
C15-1,2,3,4,6,7,8-HpCDD 100 97 10 80 ~ 122
C1,-OCDD 200 103 22 80 ~ 151
R
YC14-2,3,7,8-TeCDD 10 77 10 55 ~ 92

a AT e s 2R 2 AT ERIFAT UL RBEE -



ft-se H-oRHTIEESC FhF LR REFEESE S

T3 # [Fl(Spread)
RS e ik R i £
¥z & n=62°
ng/mL % % %
[
C,-2,3,7,8-TeCDF 50 79 18 43 ~ 119
Cy>-1,2,3,7,8-PeCDF 50 92 24 47 ~ 131
C1,-2,3,4,7,8-PeCDF 50 93 22 49 ~ 126
BC,-1,2,3,4,7,8-HxCDF 50 87 13 47 ~ 112
C1»-1,2,3,6,7,8-HXCDF 50 86 13 45 ~ 109
C12-2,3,4,6,7,8-HXxCDF 50 88 14 56 ~ 116
PC,-1,2,3,7,8,9-HxCDF 50 82 11 52 ~ 99
PC,-1,2,3,4,6,7,8-HpCDF 50 76 11 43 ~ 97
C1,-1,2,3,4,7,8,9-HpCDF 50 80 10 51 ~ 101
1C,-2,3,7,8-TeCDD 50 82 16 31 ~ 121
C1>-1,2,3,7,8-PeCDD 50 95 22 38 ~ 130
PC,-1,2,3,4,7,8-HxCDD 50 87 10 59 ~ 110
®C1-1,2,3,6,7,8-HxCDD 50 85 9.5 53 ~ 104
C15-1,2,3,4,6,7,8-HpCDD 50 81 9.3 54 ~ 103
C1,-OCDD 100 75 12 42 ~ 109
R
C14-2,3,7,8-TeCDD 5 79 14 33 ~ 120

e
'
B

a dEFESILE LR



227 H-ofHRFAERSEY Gk o RS R Sy g

T3 # [Fl(Spread)
SEE RS ek R L= 2
¥y & n=27"
ng/mL % % %
[
C|,-2,3,7,8-TeCDF 100 62 15 34 ~ 88
Cy>-1,2,3,7,8-PeCDF 100 82 10 58 ~ 103
C1,-2,3,4,7,8-PeCDF 100 87 13 64 ~ 105
Cy>-1,2,3,4,7,8-HxCDF 100 71 13 52 ~ 93
C1»-1,2,3,6,7,8-HXCDF 100 72 14 51 ~ 96
C12-2,3,4,6,7,8-HXxCDF 100 78 15 54 ~ 102
C>-1,2,3,7,8,9-HxCDF 100 63 7.9 50 ~ 77
C12-1,2,3,4,6,7,8-HpCDF 100 74 13 52 ~ 92
C1-1,2,3,4,7,8,9-HpCDF 100 74 11 52 ~ 88
C12-2,3,7,8-TeCDD 100 66 13 39 ~ 92
C1>-1,2,3,7,8-PeCDD 100 88 10 59 ~ 104
Ci>-1,2,3,4,7,8-HxCDD 100 78 15 57 ~ 107
BC,-1,2,3,6,7,8-HxCDD 100 78 16 58 ~ 104
C15-1,2,3,4,6,7,8-HpCDD 100 79 14 58 ~ 103
C1,-OCDD 200 78 17 48 ~ 107
e O
7C14-2,3,7,8-TeCDD 10 63 12 41 ~ 93

a RER&SE IR ~ A BIES FHIESSIE S AT E S BES NE R BRE
2R LR



Pt Ho %3 AR RS Fhk o R R RSy g

= # [Fl(Spread)
LR 4k R e
g & n=69*
ng/mL % % %
N AR
13C,-2,3,7,8-TeCDF 50 72 11 31 ~ 89
5C,-1,2,3,7,8-PeCDF 50 76 13 41 ~ 104
13C1,-2,3,4,7,8-PeCDF 50 80 15 41 ~ 118
PC,-1,2,3,4,7,8-HXCDF 50 87 19 53 ~ 149
C1»-1,2,3,6,7,8-HxCDF 50 87 12 57 ~ 109
C1»-2,3,4,6,7,8-HxCDF 50 80 11 53 ~ 99
PC-1,2,3,7,8,9-HXCDF 50 83 11 57 ~ 109
PC1»-1,2,3,4,6,7,8-HpCDF 50 79 13 47 ~ 115
PC1»-1,2,3,4,7,8,9-HpCDF 50 85 15 48 ~ 126
13C1,-2,3,7,8-TeCDD 50 82 11 43 ~ 101



53C,-1,2,3,7,8-PeCDD

83C1,-1,2,3,4,7,8-HxCDD

B3C,-1,2,3,6,7,8-HxCDD

C,-1,2,3,4,6,7,8-HpCDD

BC,,-0CDD

RS

37C14-2,3,7,8-TeCDD

50 79
50 83
50 84
50 &3
100 77
5 86

17

17

14

15

15

18

35

50

49

48

41

51

123

125

122

116

110

137

a dAEE 75 gRA S (Y

reFhg)~ 2R

3R R



S

o - FRERFRSY Gk g R R sy o g
= # [Fl(Spread)
AEE R 4k R 3 i A
T & n=9°
ng/mL % % %
N AR
13C,-2,3,7,8-TeCDF 50 65 18 34 ~ 83
5C,-1,2,3,7,8-PeCDF 50 83 10 66 ~ 94
13C1,-2,3,4,7,8-PeCDF 50 87 8.9 72~ 100
PC,-1,2,3,4,7,8-HXCDF 50 82 11 67 ~ 94
C1»-1,2,3,6,7,8-HxCDF 50 84 15 62 ~ 107
C1»-2,3,4,6,7,8-HxCDF 50 85 11 68 ~ 100
PC-1,2,3,7,8,9-HXCDF 50 84 9.1 71 ~ 99
PC1»-1,2,3,4,6,7,8-HpCDF 50 83 8.8 70 ~ 92
PC1»-1,2,3,4,7,8,9-HpCDF 50 99 6.4 85 ~ 107
13C1,-2,3,7,8-TeCDD 50 78 15 50 ~ 97



53C,-1,2,3,7,8-PeCDD 50 101

C,-1,2,3,4,7,8-HxCDD 50 92
BC,-1,2,3,6,7,8-HxCDD 50 89
C,-1,2,3,4,6,7,8-HpCDD 50 97
C,,-0CDD 100 105

RS

37C14-2,3,7,8-TeCDD

15

10

8.9

2.7

13

14

78

77

80

92

90

49

122

101

102

100

133

90

a KR & A5 K S Bk s AR R AE T SRR K R o



Zr-2 NH- R ER&SY ;‘,’]%4\: P =2 iy B S fe X

= # [Fl(Spread)
CEP LR ;f]w;}éﬁ; L
W & n=27
ng/mL % % %
PRI

13C12-2,3,7,8-TeCDF 100 73 11 54 ~ 119
13C12-1,2,3,7,8-PeCDF 100 85 9.9 72 ~ 120
13C12-2,3,4,7,8-PeCDF 100 90 10 77 ~ 125
13C12-1,2,3,4,7,8-HxCDF 100 91 9.4 74 ~ 108
13C12-1,2,3,6,7,8-HxCDF 100 90 11 76 ~ 112
13C12-2,3.4,6,7,8-HXCDF 100 91 10 78 ~ 112
13C12-1,2,3,7,8,9-HxCDF 100 91 8.7 76 ~ 107
13C12-1,2,3,4,6,7,8-HpCDF 100 90 9.7 77 ~ 108
13C12-2,3,7,8-TeCDD 100 75 10 61 ~ 117



13C12-1,2,3,7,8-PeCDD 100 85 11 72 129
13C12-1,2,3,4,7,8-HxCDD 100 96 8.4 81 117
13C12-1,2,3,6,7,8-HxCDD 100 86 8.7 73 103

13C12-1,2,3,4,6,7,8-HpCDD 100 87 7.6 76 101
13C12-OCDD 200 81 6.5 69 93
&R R
10 80 11 58 121
37Cl4-2,3,7,8-TeCDD
%63F » £74F



B- 24 H- RHEBESESS R oA RS RE ST S

= # [Fl(Spread)
LR 4k R e
T & n=3"
ng/mL % % %
N AR
13C,-2,3,7,8-TeCDF 50 49 14 35 ~ 62
5C»-1,2,3,7,8-PeCDF 50 63 18 51 ~ 84
13C1,-2,3,4,7,8-PeCDF 50 62 15 53 ~ 80
PC,-1,2,3,4,7,8-HXCDF 50 73 10 61 ~ 80
C1»-1,2,3,6,7,8-HxCDF 50 81 29 63 ~ 114
C1»-2,3,4,6,7,8-HxCDF 50 74 8.6 64 ~ 79
PC-1,2,3,7,8,9-HXCDF 50 74 4.9 68 ~ 77
PC1»-1,2,3,4,6,7,8-HpCDF 50 76 12 63 ~ 85
®C1»-1,2,3,4,7,8,9-HpCDF 50 77 21 57 ~ 98
13C1,-2,3,7,8-TeCDD 50 59 15 44 ~ 75



53C,-1,2,3,7,8-PeCDD 50 68 14 53 81
83C1,-1,2,3,4,7,8-HxCDD 50 77 3.6 73 80
B3C,-1,2,3,6,7,8-HxCDD 50 81 4.4 77 86
C,-1,2,3,4,6,7,8-HpCDD 50 73 10 61 80
BC,,-0CDD 100 66 16 48 79
RS
5 60 15 44 75
37C14-2,3,7,8-TeCDD
a e REF FF PR A



Lz H-2%FALERLEPESDX-)A S
N U L R L
DTS ¥ wkR

(ng/kg) kR kR kR kR kR kR
LR R ng’kg ng/kg ng/kg ngkg ngkg ngkg

2,3,7,8-TeCDF 45 133 66.3 84.5 75.9 103 94.6 128
1,2,3,7,8-PeCDF 25 53 36.1 48.9 27.1 38.9 46.1 44.9
2,3,4,7,8-PeCDF 30 94 81.5 66.0 63.3 71.1 66.5 83.2
1,2,3,4,7,8-HxCDF 438 990 862 654 501 706 693 790
1,2,3,6,7,8-HxCDF 79 153 137 114 97.8 111 108 134
2,3,4,6,7,8-HxCDF 21 93 85.0 69.4 56.3 60.1 57.6 50.6

1,2,3,7,8,9-HxCDF 0 70 4.7 6.5 4.0 4.7 4.1 5.8
1,2,3,4,6,7,8-HpCDF 1601 3193 2837 2449 1925 22890 2166 2604
1,2,3,4,7,8,9-HpCDF 75 199 146 137 113 136 132 169
OCDF 4716 9528 6537 5517 4847 5562 5798 7435
2,3,7,8-TeCDD 210 316 261 259 271 228 229 261
1,2,3,7,8-PeCDD 14 30 21.7 22.0 19.8 20.3 17.5 21.8
1,2,3,4,7,8-HxCDD 16 30 20.7 20.3 17.9 18.7 19.7 24.7
1,2,3,6,7,8-HxCDD 50 104 93.9 82.7 78.7 75.3 71.0 91.2
1,2,3,7,8,9-HxCDD 29 77 58.3 56.9 48.8 61.4 50.3 52.5
1,2,3,4,6,7,8-HpCDD 452 816 734 688 543 709 671 793
OCDD 2999 4865 3682 4458 2760 3946 4234 4761

& kiR @ DX-1 Btp Wellington laboratories inc.
$66F » RT74TF



L2 - H- P53 EErch P (EDF-2513)4 45 2 %
U (IS U U

DR 24 EER
(ng/g) kR ORRE ER RARE kA
TR = ng/g ng/g ng/g ng/g ng/g
2,3,7,8-TeCDF 0.26 0.64 0576 0460 0.613  0.533 0.432
1,2,3,7,8-PeCDF 0.59 1.15 1.09  0.951 1.08 1.11 0.892
2,3,4,7,8-PeCDF 0.41 1.31 1.27 1.09 1.23 1.26  0.999
1,2,3,4,7,8-HxCDF 0.53 1.23 1.10  0.998 1.13 1.15 0963
1,2,3,6,7,8-HxCDF 0.34 1.56 122 0.970 1.19 1.14 0970
2,3,4,6,7,8-HxCDF 0.48 1.35 1.11 0.974 1.10 1.17  0.959
1,2,3,7,8,9-HxCDF 0.39 1.26 1.02  0.922 1.01 1.02  0.876
1,2,3,4,6,7,8-HpCDF 0.52 2.01 1.60 1.49 1.66 1.63 1.37
1,2,3,4,7,8,9-HpCDF 0.25 1.98 1.35 1.16 1.33 1.45 1.17
OCDF 1.17 3.33 2.57 2.12 241 2.54 2.28
2,3,7,8-TeCDD 0.26 0.67  0.551 0473 0497 0.574 0.460
1,2,3,7,8-PeCDD 0.56 1.37 1.22 1.04 1.13 1.17 0967
1,2,3,4,7,8-HxCDD 0.50 1.29 1.08  0.927 0.891 1.04  0.840
1,2,3,6,7,8-HxCDD 0.52 1.21 1.06  0.937 1.10 1.03  0.820
1,2,3,7,8,9-HxCDD 0.46 1.33 1.04  0.963 1.01 1.06  0.837
1,2,3,4,6,7,8-HpCDD 0.71 2.07 1.46 1.22 1.39 1.51 1.22
OCDD 1.98 5.03 4.18 3.28 3.33 3.62 3.03

¥ & kiR EDF-2513 pp Cambridge isotope laboratories inc.



H-95%3% 4 ¢ $ch P (CARP-1)4 45 2 %

L S JE & (ng/kg w.w.) Ak R A5k R
A R (ng’kg w.w.) (ng/kg w.w.)
2,3,7,8-TeCDF 9.2 14.6 12.3 10.7
1,2,3,7,8-PeCDF 3.0 7.0 5.5 5.4
2,3,4,7,8-PeCDF --- --- - ---
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 --- --- --- ---
1,2,3,4,6,7,8-HpCDF --- --- --- ---
1,2,3,4,7,8,9-HpCDF --- --- --- ---
OCDF --- --- --- ---
2,3,7,8-TeCDD 6.0 7.2 7.2 6.7
1,2,3,7,8-PeCDD 3.3 5.5 4.7 4.4
1,2,3,4,7,8-HxCDD 1.2 2.6 1.6 1.7
1,2,3,6,7,8-HxCDD 4.3 6.9 5.5 5.0
1,2,3,7,8,9-HxCDD 0.3 1.1 0.7 0.7
1,2,3,4,6,7,8-HpCDD 4.7 8.3 6.8 6.3
OCDD 4.4 8.2 6.3 7.5

& kiR : CARP-1 £ p Wellington laboratories inc.
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