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) U.S. EPA, Determination of Polychlorinated Dibenzo-p-dioxins and
Polychlorinated Dibenzofurans from Municipal Waste Combustors.,
Method 23, 2020.

( = ) U.S. EPA, Tetra- through Octa Chlorinated Dioxins and Furans by

Isotope Dilution HRGC/HRMS., Method 1613B, 1994.

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

Dibenzo-para-Dioxins(PCDDs),Polychlorinated
Dibenzofurans(PCDFs) and Polychlorinated Biphenyls(PCBs) in
Samples from the Incineration of PCB Waste., Reference Method
1/RM/3 (revised), Ottawa, 1990.

( = ) U.S. EPA, Polychlorinated Dibenzo-p-Dioxins (PCDDs) and

R

Dibenzofurans (PCDFs) by High-Resolution Gas Chromatography /
High-Resolution Mass Spectrometry (HRGC/HRMS)., Method
8290A, 2007.
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# - PCDDs £ PCDFs #ip|4 &2 f =4 i — 7 4

PCDDs/PCDFs” CAS % 445 e iv & R CAS % &55

2,3,7,8-TeCDD 1746-01-6  13C1»-2,3,7,8-TeCDD 76523-40-5

37C14-2,3,7,8-TeCDD 85508-50-5
Total TeCDD 41903-57-5 — —
2,3,7,8-TeCDF 51207-31-9  13C1»-2,3,7,8-TeCDF 89059-46-1
Total-TeCDF 55722-27-5 — —
1,2,3,7,8-PeCDD 40321-76-4  13C2-1,2,3,7,8-PeCDD 109719-79-1
Total-PeCDD 36088-22-9 — —
1,2,3,7,8-PeCDF 57117-41-6  13Cy»-1,2,3,7,8-PeCDF 109719-77-9
2,3,4,7,8-PeCDF 57117-31-4  13C2-2,3,4,7,3-PeCDF 116843-02-8
Total-PeCDF 30402-15-4 — —
1,2,3,4,7,8-HxCDD 39227-28-6  13C1»-1,2,3,4,7,8-HxCDD 109719-80-4
1,2,3,6,7,8-HxCDD 57653-85-7  13Ci»-1,2,3,6,7,8-HxCDD 109719-81-5
1,2,3,7,8,9-HxCDD 19408-74-3 13Cy,-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  13Ci»-1,2,3,4,7,8-HxCDF 114423-98-2
1,2,3,6,7,8-HxCDF 57117-44-9  13Cy»-1,2,3,6,7,8-HxCDF 116843-03-9
1,2,3,7,8,9-HxCDF 72918-21-9  13Cy»-1,2,3,7,8,9-HxCDF 116843-04-0
2,3,4,6,7,8-HxCDF 60851-34-5  not used —
Total-HxCDF 55684-94-1 — —
1,2,3,4,6,7,8-HpCDD 35822-46-9  13C1»-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  13C1»-1,2,3,4,6,7,8-HpCDF 109719-84-8
1,2,3,4,7,8,9-HpCDF 55673-89-7  13Ci»-1,2,3,4,7,8,9-HpCDF 109719-94-0
Total-HpCDF 38998-75-3 — —
OCDD 3268-87-9  13Ci»-OCDD 114423-97-1
OCDF 39001-02-0  not used —

*. Chlorinated dibenzo-p-dioxins and chlorinated dibenzofurans

TeCDD = Tetrachlorodibenzo-p-dioxin
PeCDD = Pentachlorodibenzo-p-dioxin
HxCDD = Hexachlorodibenzo-p-dioxin
HpCDD = Heptachlorodibenzo-p-dioxin
OCDD = Octachlorodibenzo-p-dioxin

TeCDF Tetrachlorodibenzofuran
PeCDF = Pentachlorodibenzofuran
HxCDF = Hexachlorodibenzofuran
HpCDF = Heptachlorodibenzofuran
OCDF Octachlorodibenzofuran



- FBEEEERSEAZ

= i V& B (pg/uL )
M &2 % (Internal standard solution)

3C12-2,3,7,8-TeCDD 100
BC»-1,2,3,7,8-PeCDD 100
BC1,-1,2,3,6,7,8-HxCCD 100
13Ci2-1,2,3,4,6,7,8-HpCDD 100
BC1,-OCDD 200
13C1»-2,3,7,8-TeCDF 100
13Ci2-1,2,3,7,8-PeCDF 100
13C12-1,2,3,6,7,8-HXCDF 100
3Ci2-1,2,3,4,6,7,8-HpCDF 100

$#t 0 8% 7% (Surrogate standard solution)
37Cl14-2,3,7,8-TeCDD 100
BC»-1,2,3,4,7,8-HxCDD 100
13C1,-2,3,4,7,8-PeCDF 100
13C2-1,2,3,4,7,8-HxCDF 100
3C12-1,2,3,4,7,8,9-HpCDF 100

N HE 82 % (Alternate standard solution)
13C1,-1,2,3,7,8,9-HxCDF 50

¥ & %% 7% (Recovery standard solution)
3Ci2-1,2,3,4-TeCDD 100
BC»-1,2,3,7,8,9-HxCDD 100




2z Ak ERIEFEZRES- TA

tES LR 7% % NO. 1 2 3 4 5
R JE B (pg/ul)
2,3,7,8-TeCDD 0.5 1 5 50 100
2,3,7,8-TeCDF 0.5 1 5 50 100
1,2,3,7,8-PeCDD 2.5 5 25 250 500
1,2,3,7.8-PeCDF 25 5 25 250 500
2,3,4,7,8-PeCDF 2.5 5 25 250 500
1,2,3,4,7,8-HxCDD 2.5 5 25 250 500
1,2,3,6,7,8-HxCDD 2.5 5 25 250 500
1,2,3,7,8,9-HxCDD 2.5 5 25 250 500
1,2,3,4,7,8-HxCDF 2.5 5 25 250 500
1,2,3,6,7,8-HxCDF 2.5 5 25 250 500
1,2,3,7,8,9-HxCDF 2.5 5 25 250 500
2,3,4,6,7,8-HxCDF 2.5 5 25 250 500
1,2,3,4,6,7,8-HpCDD 2.5 5 25 250 500
1,2,3,4,6,7,8-HpCDF 2.5 5 25 250 500
1,2,3,4,7,8,9-HpCDF 2.5 5 25 250 500
OCDD 5 10 50 500 1000
OCDF 5 10 50 500 1000
N AR 5
13C2-2,3,7,8-TeCDD 100 100 100 100 100
13C2-1,2,3,7,8-PeCDD 100 100 100 100 100
13C»-1,2,3,6,7,8-HxCDD 100 100 100 100 100
13Cy,-1,2,3,4,6,7,8-HpCDD 100 100 100 100 100
13C1,-OCDD 200 200 200 200 200
13C12-2,3,7,8-TeCDF 100 100 100 100 100
13C1,-1,2,3,7,8-PeCDF 100 100 100 100 100
13C15-1,2,3,6,7,8-HXxCDF 100 100 100 100 100
13C»-1,2,3,4,6,7,8-HpCDF 100 100 100 100 100
e AR 5
31C14-2,3,7,8-TeCDD 0.5 1 5 50 100
13C1,-2,3,4,7,8-PeCDF 2.5 5 25 250 500
13C15-1,2,3,4,7,8-HxCDD 2.5 5 25 250 500
13C1»-1,2,3,4,7,8-HxCDF 2.5 5 25 250 500
13C»-1,2,3,4,7,8,9-HpCDF 2.5 5 25 250 500
Cllalis e
13C12-1,2,3,7,8,9-HxCDF 2.5 5 25 250 500
YR B
13C2-1,2,3,4-TeCDD 100 100 100 100 100
13C»-1,2,3,7,8,9-HxCDD 100 100 100 100 100




Ao FERA TR LT AR S

TeCDD A 17 f#147 & 12 & 1,2,3,7-TeCDD +1,2,3,8-TeCDD
2,3,7,8-TeCDD
1,2,3,9-TeCDD

TeCDF A 17 f#47 & A5 3 & 2,3,4,7-TeCDF

2,3,7,8-TeCDF

1,2,3,9-TeCDF




37 PCDDs/PCDFs & g4 fr e =% {5t = 2. T jplag 5 $

& A RT (mins) Precursor ion(m/z) Product ion(m/z) Collision Energy
13C12-1,2,3,4-TeCDD™ 10.05 331.9 268.0 20
13C12-1,2,3,4-TeCDD™ 10.05 333.9 270.0 20
13C2-2,3,7,8-TeCDF™ 10.13 315.9 252.0 26
13C12-2,3,7,8-TeCDF™* 10.13 317.9 254.0 26
2,3,7,8-TeCDF 10.14 303.9 240.9 26
2,3,7,8-TeCDF 10.14 305.9 242.9 26
13C12-2,3,7,8-TeCDD™ 10.37 331.9 268.0 20
13C12-2,3,7,8-TeCDD™ 10.37 333.9 270.0 20
2,3,7,8-TeCDD 10.38 319.9 256.9 20
2,3,7,8-TeCDD 10.38 321.9 258.9 20
37Cl4-2,3,7,8-TeCDD™ 10.39 262.9 198.0 20
37Cl4-2,3,7,8-TeCDD™ 10.39 327.9 262.9 20
1,2,3,7,8-PeCDF 11.93 339.9 276.9 26
1,2,3,7,8-PeCDF 11.93 341.9 278.9 26
13C12-1,2,3,7,8-PeCDF™" 11.93 351.9 287.9 26
13C12-1,2,3,7,8-PeCDF™" 11.93 353.9 289.9 26
2,3,4,7,8-PeCDF 12.49 339.9 276.9 26
2,3,4,7,8-PeCDF 12.49 341.9 278.9 26
13C12-2,3,4,7,8-PeCDF™ 12.49 351.9 287.9 26
13C12-2,3,4,7,8-PeCDF™ 12.49 3539 289.9 26
13C12-1,2,3,7,8-PeCDD™ 12.58 367.9 303.9 22
13C12-1,2,3,7,8-PeCDD™ 12.58 369.9 305.9 22
1,2,3,7,8-PeCDD 12.59 3559 292.9 20
1,2,3,7,8-PeCDD 12.59 357.9 294.9 20
1,2,3,4,7,8-HxCDF 14.05 371.8 308.9 28
1,2,3,4,7,8-HxCDF 14.05 373.8 3109 28
13C12-1,2,3,4,7,8-HxCDF™ 14.05 383.9 319.9 26
13C12-1,2,3,4,7,8-HxCDF™ 14.05 3859 3219 26
13C12-1,2,3,6,7,8-HXxCDF™ 14.11 3839 319.9 26
13C12-1,2,3,6,7,8-HXxCDF™ 14.11 385.9 3219 26




47 PCDDs/PCDFs %4 o =% it 2 € 2l # (4)

RS kS RT(mins)  Precursor ion(m/z) Product ion(m/z)  Collision Energy
1,2,3,6,7,8-HxCDF 14.12 371.8 308.9 28
1,2,3,6,7,8-HxCDF 14.12 373.8 3109 28
13C2-2,3,4,6,78,-HxCDF** 14.46 383.9 319.9 26
13C15-2,3,4,6,7,8-HxCDF** 14.46 385.9 321.9 2
2,3,4,6,7,8-HxCDF 14.47 371.8 308.9 28
2,3,4,6,7,8-HxCDF 14.47 373.8 310.9 28
13C12-1,2,3,4,7,8-HxCDD** 14.52 399.9 335.9 20
13C1»-1,2,3,4,7,8-HxCDD™* 14.52 401.9 337.9 20
1,2,3,4,7,8-HxCDD 14.53 387.8 324.9 20
1,2,3,4,7,8-HxCDD 14.53 389.8 326.9 20
1,2,3,6,7,8-HxCDD 14.58 387.8 3249 20
1,2,3,6,7,8-HxCDD 14.58 389.8 326.9 20
13C1,-1,2,3,6,7,8-HxCDD** 14.58 399.9 3359 20
13C)»-123678-HxCDD** 14.58 401.9 337.9 20
1,2,3,7,8,9-HxCDD 14.77 387.8 3249 20
1,2,3,7,8,9-HxCDD 14.77 389.8 326.9 20
13C12-1,2,3,7,8,9-HxCDD** 14.77 399.9 335.9 20
13C1»-1,2,3,7,8,9-HxCDD™ 14.77 401.9 337.9 20
13C12-1,2,3,7,8,9-HxCDF** 14.96 383.9 319.9 26
13C1»-1,2,3,7,8,9-HXCDF*™* 14.96 385.9 321.9 26
1,2,3,7,8,9-HxCDF 14.97 371.8 308.9 28
1,2,3,7,8,9-HxCDF 14.97 373.8 310.9 28
13C12-1,2,3,4,6,7,8-HpCDF** 15.89 419.8 355.9 28
13C12-1,2,3,4,6,7,8-HpCDF** 15.89 421.8 357.9 28
1,2,3,4,6,7,8-HpCDF 15.9 407.8 3448 26
1,2,3,4,6,7,8-HpCDF 15.9 409.8 346.8 26
13C2-1,2,3,4,6,7,8-HpCDD** 16.51 435.8 371.9 20
13C12-1,2,3,4,6,7,8-HpCDD™ 16.51 437.8 373.9 20
1,2,3,4,6,7,8-HpCDD 16.52 423.8 360.8 20
1,2,3,4,6,7,8-HpCDD 16.52 425.8 362.8 20
13C12-1,2,3,4,7,8,9-HpCDF** 17.16 419.8 355.9 28
13C12-1,2,3,4,7,8,9-HpCDF™* 17.16 421.8 357.9 28




47 PCDDs/PCDFs #ipl4 frie =% i 4 2 T pl3g 5 5 ()

RT
ey Precursor ion(m/z) Product ion(m/z) Collision Energy
(mins)
1,2,3,4,7,8,9-HpCDF 17.17 407.8 344.8 26
1,2,3,4,7,8,9-HpCDF 17.17 409.8 346.8 26
13C12-0OCDD™ 19.46 469.8 405.8 20
13C12-OCDD™ 19.46 471.8 407.8 20
OCDD 19.47 457.7 394.8 20
OCDD 19.47 459.7 396.8 20
OCDF 19.63 441.8 378.8 26
OCDF 19.63 443.8 380.8 26
* 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

" R

o
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% PCDDs/PCDFs ¥ ip|#jtF 4422 A % = &

=

i A m/z  Precursor Precursor Product Product

A 5\ ion(m/z) o SN ion(m/z) S RN
TeCDF M 303.9 C2H4°CL,0 240.9 C11H4¥*Cl;
TeCDF M+2 305.9 C12H4*C15’Cl10O 2429 C1HACLCl
BC,-TeCDF M 315.9 BCHCLO 252.0 BC1H4»Cl;
BC,-TeCDF  M+2 317.9 B3C1,H43CLYCIO 254.0 BC1HACLYCI
TeCDD M 319.9 C12H4*Cl,0, 256.9 C1HA3CLL0
TeCDD M+2 321.9 C12H4CL*ClO;, 258.9  C;H4BCLYCIO
Cl,. TeCDD  M+8 327.9 C12H47Cl10, 262.9 C1HA'CL0
13Clz-TCCDD M 331.9 13(:12H435C1402 268.0 13Cl 1H435C13O
BC,-TeCDD M+2 333.9 BC1,HASCLYCLO, 270.0 BC1 1 HACLYCIO
PeCDF M+2 339.9 Ci2H5*C1CI10 276.9 C1H53C13YCl
PeCDF M+4 341.9 C12H3*ClYCLO 278.9 C1H5;¥CLYCl,
BC,-PeCDF  M+2 351.9 BC1,H53CLYClO 287.9 BCH5¥CLYCI
BC,-PeCDF  M+4 353.9 BC1,H;*CLYCLO 289.9 BCHH;*CLYCl,
PeCDD M+2 355.9 C12H3*C147Cl10, 292.9 C1H5¥C1YCl10
PeCDD M+4 357.9 C12H;¥C1¥CLL0, 294.9 CiH:*CLYCLO
BC,-PeCDD  M+2 367.9 BC1,H53Cl7ClO, 303.9 BC11H53CLYClIO
BC,-PeCDD M+4 369.9 BC1,H53CLYCL0; 305.9 BC1H53CLYCLO
HXCDF M 371 .8 CIZHZSSCIGO 308.9 C] |H235C15
HxCDF M+2 373.8 C12H*C15*’C10 310.9 CiH¥CLYCl
13Clz-HXCDF M 383.9 13C12H235C16O 319.9 13C11H235C14
BC,-HXCDF M+2 385.9 BC,H¥CL5ClO 3219 BCHPCLYCl
HxCDD M 387.8 Ci2H2%3Cl60, 3249 C1H23CL50
HxCDD M+2 389.8 C12H2*3Cl5*Cl0, 326.9 C1H*5C17ClO
BC,-HxCDD M 399.9 BC1,H,3Cl60, 3359 BC1H¥CL50
BC,-HxCDD M+2 401.9 BC1,H*Cl5Y7ClO, 337.9 BC1H*CLYClO
HpCDF M+2 407.8 CH*CI6’C10 344.8 C11H?*CIs*Cl
HpCDF M+4 409.8 CoH*CIs*’CLLO 346.8 C1H¥CILCl,
13C|2-HpCDF M+2 419.8 3C1,H*Cl6*’Cl10 3559 BC 1 H?*CIs*Cl
13Clz-HpCDF M+4 421.8 BC,H3*C15*Cl,0 3579 BCHCLA7Cl,
HpCDD M+2 423.8 C1.H*Cl6*ClO; 360.8 CuH*CIs*CIO
HpCDD M+4 425.8 C12H*CIs*’C1,0, 362.8 C1H*Cl#C1L0
BC,-HpCDD  M+2 435.8 BCH¥C1*Cl0, 371.9 BCHH*CIS’CIO
3C,-HPCDD M+4 437.8 BC1,H*C1*CLO; 373.9 B3C 1 H*Cl4CLO
OCDF M+2 441.8 C12**C17Cl10 378.8 Ci1¥CleCl
OCDF M+4 443.8 C12*°Cl¢¥’CLLO 380.8 C113CI5YCl,
OCDD M+2 457.7 C12*°C1Cl0; 394.8 C1i¥Cl¢¥’Cl10O
OCDD M+4 459.7 C12*°Cl¢¥’CLL0, 396.8 C11*Cls¥CLO
BC,-OCDD M+2 469.8 BC1,3C1YCI0, 405.8 BC113CleCl10
BC,-OCDD M+4 471.8 BC133CleCL0, 407.8 BC1133CIsCLO
*REE:
H = 1.007825 C = 12.00000 13C = 13.003355
o = 15.994915 3Cl = 34968853 YICL = 36.965903



%~ PCDDs # PCDFs #5 5 & * 2 &% # Fl

Product ion ] . FHlE
3 7 :}_ E-1] ‘l:‘t;* Y E**
Claseg " ~ I
3 M+2/M 0.96 0.82 1.10
4 M-+4/M+2 0.48 0.41 0.55
5 M/M+2 0.63 0.54 0.72
6 M-+4/M+2 0.80 0.68 0.92
7 M+4/M+2 0.96 0.82 1.10
© R4 A 2 £l H o 4o TeCDF 3039 — 2409(M) - 3059 —

¥ m/z 2429 e m/z—2409 B R R o FEHRT R

**'1‘*}’}?:35C17 76A>‘37C1 2424%;lE WAL E > T (B2 £15 % (T
ﬁ?ﬁ; AL
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¥ kB F

Acdoth BRI P @EF )R e

% B F RSD% LB R%
2,3,7,8-TeCDD 25 25
2,3,7,8-TeCDF 25 25
1,2,3,7,8-PeCDD 25 25
1,2,3,7,8-PeCDF 25 25
2,3,4,7,8-PeCDF 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
1,2,3,4,7,8-HxCDF 25 25
1,2,3,6,7,8-HxCDF 25 25
1,2,3,7,8,9-HxCDF 25 25
2,3,4,6,7,8-HXxCDF 25 25
1,2,3,4,6,7,8-HpCDD 25 25
1,2,3,4,6,7,8-HpCDF 25 25
1,2,3,4,7,8,9-HpCDF 25 25
OCDD 25 25
OCDF 30 30
poE 5
13C1,-2,3,7,8-TeCDD 25 25
13C1-1,2,3,7,8-PeCDD 30 30
13C1-1,2,3,6,7,8-HxCDD 25 25
13C5-1,2,3,4,6,7,8-HpCDD 30 30
13C1-OCDD 30 30
13C15-2,3,7,8-TeCDF 30 30
13C)-1,2,3,7,8-PeCDF 30 30
13C)>-1,2,3,6,7,8-HxCDF 30 30
13C1-1,2,3,4,6,7,8-HpCDF 30 30
#H o ' 5
37C14-2,3,7,8-TeCDD 25 25
13C15-2,3,4,7,8-PeCDF 25 25
13C)>-1,2,3,4,7,8-HxCDD 25 25
13C1>-1,2,3,4,7,8-HxCDF 25 25
13C1>-1,2,3,4,7,8,9-HpCDF 25 25

A S

13C12-1,2,3,7,8,9-HXCDF 25 25




H % B L+ F
S IS e & R & o 3] FE-~ (2)3.2 4852
o

4% 6% P BE T TF 40 % 3 130 %
7i8% MREESTILF 25% 2 130 %
FO0 e B PR ES 1T 70 % % 130 %

I e e 70 % % 130 %
L By 40 % % 130 %
Sk T 0 A4 A2 3R BRI

- '~




BB R A 1T % (0m12)

DFORS GekR HERRE Bk LS
ng/mL ng/mL ng/mL
& ipl s
2,3,7,8-TeCDF 5 4.21~5.25 0.335
1,2,3,7,8-PeCDF 25 22.5~28.4 2.00
2,3,4,7,8-PeCDF 25 23.6~30.2 1.95
1,2,3,4,7,8-HxCDF 25 22.2~28.8 241
1,2,3,6,7,8-HxCDF 25 21.8~28.1 2.16
2,3,4,6,7,8-HxCDF 25 22.7~31.0 222
1,2,3,7,8,9-HxCDF 25 22.0~30.1 2.36
1,2,3,4,6,7,8-HpCDF 25 19.7~26.6 2.14
1,2,3,4,7,8,9-HpCDF 25 19.7~29.9 3.36
OCDF 50 40.6~56.5 4.73
2,3,7,8-TeCDD 5 4.47~5.96 0.461
1,2,3,7,8-PeCDD 25 21.6~27.3 2.00
1,2,3,4,7,8-HxCDD 25 21.0~28.1 223
1,2,3,6,7,8-HxCDD 25 21.4~28.4 2.34
1,2,3,7,8,9-HxCDD 25 23.1~30.2 2.25
1,2,3,4,6,7,8-HpCDD 25 20.8~28.3 2.36
OCDD 50 40.9~53.9 4.37




2 pRiEpe e iEE ()

M S Tk R iR B $ ] L s
ng/mL ng/mL ng/mL
mARE S
13C12-2,3,7,8-TeCDF 100 39.8~87.1 16.0
13C12-1,2,3,7,8-PeCDF 100 46.4~83.8 11.7
13C»-1,2,3,6,7,8-HxCDF 100 61.0~103 12.8
13C1»-1,2,3,4,6,7,8-HpCDF 100 73.5~91.6 5.84
13C12-2,3,7,8-TeCDD 100 38.3~79.2 14.5
13C12-1,2,3,7,8-PeCDD 100 53.3~98.1 11.0
13C1»-1,2,3,6,7,8-HxCDD 100 74.1~94.2 6.57
BC»-1,2,3,4,6,7,8-HpCDD 100 68.8~104 11.2
13C1,-OCDD 200 104~240 49.1
FRE g
13C-1,2,3,7,8,9-HxCDF 50 31.4~45.8 442

* Hchplc B 4z Agilent 7000B 4 45



AL PoxEiE PR s 2L % (n=15)

AR 5 FrokAR THE RERL 5%+ (Spread)
(ng/mL) (ng/mL) (%)
31Cl4-2,3,7,8-TeCDD 100 112 6.94 91.1~121
13C1,-1,2,3,4,7,8-HXCDD 100 104 14.2 70.2~118
13C»-2,3,4,7,8-PeCDF 100 105 8.39 84.4.~121
13C1»-1,2,3,4,7,8-HxCDF 100 104 8.69 91.2~117
13C12-1,2,3,4,7,8,9-HpCDF 100 99.8 8.93 85.1~114

AL PrRpgHREY FRERSEZE PREEET LSS (0515)

5 Tow ik BEBL 4% (Spread)
(%) (%) (%)
TR
13C-1,2,3,7,8,9-HxCDF 84.5 13.8 58.7~106
AR 5
13C-2,3,7,8-TeCDF 67.9 8.69 53.2~82.1
13C-1,2,3,7,8-PeCDF 76.4 10.5 61.1~99.8
13C-1,2,3,6,7,8-HXCDF 95.7 8.33 79.5~108
13C-1,2,3,4,6,7,8-HpCDF 83.3 9.19 68.6~96.9
13C-2,3,7,8-TeCDD 78.7 14.7 58.2~110
13C-1,2,3,7,8-PeCDD 79.9 12.7 63.8~107
13C-1,2,3,6,7,8-HxCDD 93.0 9.71 71.2~108
3C-1,2,3,4,6,7,8-HpCDD 94.8 11.9 78.9~118
13C-OCDD 75.3 12.3 55.9~102

*#edp e B g * Agilent 7000B 2 Thermo Scientific TSQ 9000 ~ #5



AR A 1 5 % (n=12)

& o HE ifltéti%fii iR B $ ] BRI s
ng/mL ng/mL ng/mL
wipls
2,3,7,8-TeCDF 5 3.84~4.87 0.333
1,2,3,7,8-PeCDF 25 22.5~28.0 1.80
2,3,4,7,8-PeCDF 25 23.3~29.0 1.87
1,2,3,4,7,8-HxCDF 25 22.9~28.5 1.87
1,2,3,6,7,8-HxCDF 25 21.9~27.0 1.77
2,3,4,6,7,8-HxCDF 25 21.7~28.9 2.31
1,2,3,7,8,9-HxCDF 25 21.2~29.5 2.50
1,2,3,4,6,7,8-HpCDF 25 19.6~24.6 1.50
1,2,3,4,7,8,9-HpCDF 25 18.2~26.2 2.87
OCDF 50 41.9~51.6 3.16
2,3,7,8-TeCDD 5 4.42~5.57 0.37
1,2,3,7,8-PeCDD 25 21.8~26.8 1.72
1,2,3,4,7,8-HxCDD 25 22.1~26.8 1.47
1,2,3,6,7,8-HxCDD 25 22.3~27.1 1.62
1,2,3,7,8,9-HxCDD 25 23.4~28.4 1.83
1,2,3,4,6,7,8-HpCDD 25 21.4~25.7 1.28
OCDD 50 40.5~50.4 2.60




L= 3';;?«‘/,;']‘ etk A 1T R E 0=12) ()
&P A Tk R R E $ ] TEmHA S
ng/mL ng/mL ng/mL
[
13C,-2,3,7,8-TeCDF 100 41.1~101 19.0
1BC»-1,2,3,7,8-PeCDF 100 54.1~105 15.5
13C1;-1,2,3,6,7,8-HXCDF 100 77.8~114 10.4
13C,-1,2,3,4,6,7,8-HpCDF 100 78.8~113 9.97
13C»-2,3,7,8-TeCDD 100 39.0~102 20.5
13C1,-1,2,3,7,8-PeCDD 100 61.0~108 16.0
13C12-1,2,3,6,7,8-HxCDD 100 83.3~124 11.2
13C»-1,2,3,4,6,7,8-HpCDD 100 71.0~116 13.6
13C1,-OCDD 200 92.2~242 55.7
B RRE S
13C-1,2,3,7,8,9-HxCDF 50 30.0~48.6 5.31

* Help o B i * Agilent 7000B A 47



it L FERRERCRUEESESFEE @-15)

B S BakA TR REEBL % (Spread)
(ng/mL) (ng/mL) (%)
31Cl4-2,3,7,8-TeCDD 100 112 10.3 91.1~126
13C1»-1,2,3,4,7,8-HxCDD 100 97.4 9.19 82.2~115
13C1>-2,3,4,7,8-PeCDF 100 115 12.4 84.4~129
13C»-1,2,3,4,7,8-HxCDF 100 101 6.80 92.9~112
13C12-1,2,3,4,7,8,9-HpCDF 100 102 8.85 87.5~119

24T RFHEY FAEESE pEESY R (n=15)

2 5 Tiow e s (%) HEFRHL(%) %% (Spread)(%)
F AR
13C-1,2,3,7,8,9-HXCDF 92.3 14.3 76.0~127
AR 5
13C-2,3,7,8-TeCDF 74 10.4 63.0~104
13C-1,2,3,7,8-PeCDF 74 12.0 74.2~117
13C-1,2,3,6,7,8-HXCDF 97 9.91 82.9~125
13C-1,2,3,4,6,7,8-HpCDF 84 9.79 84.2~119
13C-2,3,7,8-TeCDD 86 9.91 62.1~102
13C-1,2,3,7,8-PeCDD 79 12.0 79.2~126
13C-1,2,3,6,7,8-HxCDD 92 10.1 75.3~113
13C-1,2,3,4,6,7,8-HpCDD 100 7.86 91.6~119
13C-OCDD 74 12.1 74.2~121

*Hedp i & % * Agilent 7000B 2 Thermo Scientific TSQ 9000 ~ 45
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