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AX-21 & a2 124 g 2. Celite 545 vl > F 48 & 30 p
#2250 mL pIFILY o A RIS @ ;a;zi» AT
@ * st 130°C 3 B E 6 ) B?f P RETTECE AN R Y o

(+ ~) %+ 4 F (Reference matrices) k& @ & * & 3 ;22 %
Bk S S RE A AT A

LokAp S ALK S £ 4 .

2.% rHE b D 1LY ’E*(Playground sand) 5 %4 A H > @ ¥
WL F PRI AE B’»Kf—iﬁs‘

<l

i

)\.

s @ L 8 g M(Gelman type A) & [P % 5 5 &
/\



@ kAR TR AL A T4

“% % PCDDs/PCDFs 57 7 if * -

PCDDs/PCDFs CRliE4 S (Z) &

‘ ; & 4 F g v (Spike to background
il —E_i\'ﬁ%t— f—g T IR _\?zlfl ’ ,ll;érr;i\-&r.ffé: 3

- *TTY :\*:Q

(L4) F F (N2 # A& 99.99% 11+ o
(=+) % #He): AR 99.9995% 11 + o
L) EF(AD): B AR 99.9995% 11 b .
A o) BREAEEEERR (GL6)

1.p %22 7% (Internal standard solution) @ 2 it I = fie %] p
34 = #t% %% )k B 2 (PCDDs) % (PCDFs)+ -+ 1 #&
BCi-lp Rt p 1 (T3 e m 7 %D & ¢ A
W2 PR ER R

2% MR BA R (Cleanup standard solution) : 12 & I *z fie ]
N Fdedk = 977 43 kR 2 YCL-2,3,7,8-TeCDD i * &
1?1?'?‘}%;1’%0»”‘: A B GEFz i R (TR

e
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2,3,7,8-TeCDD 1746-01-6  13C12-2,3,7,8-TeCDD 76523-40-5
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Total-PeCDD 36088-22-9  — —
1,2,3,7,8-PeCDF 57117-41-6  '3C12-1,2,3,7,8-PeCDF 109719-77-9
2,3,4,7,8-PeCDF 57117-31-4  13C12-2,3,4,7,8-PeCDF 116843-02-8
Total-PeCDF 30402-15-4  — —
1,2,3,4,7,8-HxCDD 39227-28-6  13Ci2-1,2,3,4,7,8-HxCDD 109719-80-4
1,2,3,6,7,8-HxCDD 57653-85-7  13Ci2-1,2,3,6,7,8-HxCDD 109719-81-5
1,2,3,7,8,9-HxCDD 19408-74-3  13C2-1,2,3,7,8,9-HxCDD 109719-82-6
Total-HxCDD 34465-46-8  — —
1,2,3,4,7,8-HxCDF 70648-26-9  13Ci2-1,2,3,4,7,8-HxCDF 114423-98-2
1,2,3,6,7,8-HxCDF 57117-44-9  13C12-1,2,3,6,7,8-HXCDF 116843-03-9
1,2,3,7,8,9-HxCDF 72918-21-9  13Ci2-1,2,3,7,8,9-HxCDF 116843-04-0
2,3,4,6,7,8-HxCDF 60851-34-5  13C12-2,3,4,6,7,8-HxCDF 116843-05-1
Total-HxCDF 55684-94-1 — —
1,2,3,4,6,7,8-HpCDD 35822-46-9  13Ci2-1,2,3,4,6,7,8-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  13C12-1,2,3,4,7,8,9-HpCDF 109719-94-0



Total-HpCDF 38998-75-3 — —
OCDD 3268-87-9  13C12-OCDD 114423-97-1

OCDF 39001-02-0 not used —

1. Chlorinated dibenzo-p-dioxins and chlorinated dibenzofurans

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
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13C12-2,3,7,8-TeCDF
13C12-2,3,7,8-TeCDD
37C14-2,3,7,8-TeCDD

13C2-1,2,3,4-TeCDD
13C12-1,2,3,4-TeCDD
13C12-1,2,3,4-TeCDD

~ —
R R B R =% W pET @
FRlE 2 ek TR A (pg)
2,3,7,8-TeCDF 13C1,-2,3,7,8-TeCDF 0.002
2,3,7,8-TeCDD 13C1,-2,3,7,8-TeCDD 0.009
1,2,3,7,8-PeCDF 13C-1,2,3,7,8-PeCDF 0.009
2,3,4,7,8-PeCDF 13C1,-2,3,4,7,8-PeCDF 0.007
1,2,3,7,8-PeCDD 13Cy-1,2,3,7,8-PeCDD 0.008
1,2,3,4,7,8-HxCDF 13C5-1,2,3,4,7,8-HXCDF 0.018
1,2,3,6,7,8-HxCDF 13C-1,2,3,6,7,8-HXCDF 0.015
1,2,3,7,8,9-HxCDF 13C,-1,2,3,7,8,9-HXCDF 0.008
2,3,4,6,7,8-HxCDF 13C1,-2,3,4,6,7,8-HxCDF 0.009
1,2,3,4,7,8-HxCDD 13Cy,-1,2,3,4,7,8-HxCDD 0.036
1,2,3,6,7,8-HxCDD 13Cy»-1,2,3,6,7,8-HxCDD 0.006
1,2,3,7,8,9-HxCDD —b 0.011
1,2,3,4,6,7,8-HpCDF 13C1-1,2,3,4,6,7,8-HpCDF 0.010
1,2,3,4,7,8,9-HpCDF 13C>-1,2,3,4,7,8,9-HpCDF 0.005
1,2,3,4,6,7,8-HpCDD 13C1-1,2,3,4,6,7,8-HpCDD 0.016
OCDF 13C1,-OCDD 0.007
OCDD 13C1,-OCDD 0.027

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

13C1»-1,2,3,4-TeCDD
13C12-1,2,3,4-TeCDD -
13C12-1,2,3,4-TeCDD
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(pg)

13C),-1,2,3,4,7,8-HxCDF
13C)5-1,2,3,6,7,8-HXCDF
13C)5-1,2,3,7,8,9-HXCDF
13C1,-2,3,4,6,7,8-HXCDF
13Cy2-1,2,3,4,7,8-HxCDD
13C15-1,2,3,6,7,8-HxCDD
13C15-1,2,3,4,6,7,8-HpCDF
13C15-1,2,3,4,7,8,9-HpCDF

3C12-1,2,3,4,6,7,8-HpCDD

13C1,-OCDD

13C12-1,2,3,7,8,9-HxCDD
3C12-1,2,3,7,8,9-HxCDD
13C12-1,2,3,7,8,9-HxCDD
13C12-1,2,3,7,8,9-HxCDD
13C12-1,2,3,7,8,9-HxCDD
13C12-1,2,3,7,8,9-HxCDD
13C12-1,2,3,7,8,9-HxCDD
13C12-1,2,3,7,8,9-HxCDD
13C12-1,2,3,7,8,9-HxCDD
13C12-1,2,3,7,8,9-HxCDD

a™F pHErL

gy AT R B KR S F RHRUR T 31 (NIEA-PAL07) J® 17 -

b 1,2,3,7,8,9-HXCDD &_12 3Cy-1,2,3,4,7,8-HXCDD #2 13Cy2-1,2,3,6,7,8-HxCDD R Ji& 5 &

Tioi s LR AR -
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TEF S
@R 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
MR S
13C2-2,3,7,8-TeCDD 100 -—-
13Cy2-2,3,7,8-TeCDF 100 -
13C»-1,2,3,7,8-PeCDD 100 -
13Cy2-1,2,3,7,8-PeCDF 100 -



13C),-2,3,4,7,8-PeCDF
13C)5-1,2,3,4,7,8-HxCDD
13C,-1,2,3,6,7,8-HxCDD
13C),-1,2,3,4,7,8-HxCDF
13C15-1,2,3,6,7,8-HxCDF
13C)5-1,2,3,7,8,9-HxCDF
13C),-2,3,4,6,7,8-HxCDF
13C),-1,2,3,4,6,7,8-HpCDD
13C)5-1,2,3,4,6,7,8-HpCDF
13C5-1,2,3,4,7,8,9-HpCDF

13C1,-OCDD

R

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

iR &

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

1B3C12-1,2,3,7,8,9-HXCDD

100

100

100

100

100

100

100

100

100

100

200

100

100




e AR ERIEERR
g A NO. 1 2 3 4 5
#ipl4 ik & (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 25 10 50 200 1000
1,2,3,7,8-PeCDF 25 10 50 200 1000
2,3,4,7,8-PeCDF 25 10 50 200 1000
1,2,3,4,7,8-HxCDD 25 10 50 200 1000
1,2,3,6,7,8-HxCDD 25 10 50 200 1000
1,2,3,7,8,9-HxCDD 2.5 10 50 200 1000
1,2,3,4,7,8-HXCDF 25 10 50 200 1000
1,2,3,6,7,8-HXCDF 2.5 10 50 200 1000
1,2,3,7,8,9-HXxCDF 2.5 10 50 200 1000
2,3,4,6,7,8-HXCDF 25 10 50 200 1000
1,2,3,4,6,7,8-HpCDD 25 10 50 200 1000
1,2,3,4,6,7,8-HpCDF 25 10 50 200 1000
1,2,3,4,7,8,9-HpCDF 25 10 50 200 1000
OCDD 5.0 20 100 400 2000
OCDF 5.0 20 100 400 2000
[
13C1,-2,3,7,8-TeCDD 100 100 100 100 100
13Cy,-2,3,7,8-TeCDF 100 100 100 100 100
13C1,-1,2,3,7,8-PeCDD 100 100 100 100 100



13C)5-1,2,3,7,8-PeCDF
13C),-2,3,4,7,8-PeCDF
13C),-1,2,3,4,7,8-HxCDD
13C),-1,2,3,6,7,8-HxCDD
13C)5-1,2,3,4,7,8-HxCDF
13C)5-1,2,3,6,7,8-HXCDF
13C),-1,2,3,7,8,9-HxCDF
13C),-2,3,4,6,7,8-HxCDF
13C)5-1,2,3,4,6,7,8-HpCDD
13C5-1,2,3,4,6,7,8-HpCDF
13C),-1,2,3,4,7,8,9-HpCDF

13C12-OCDD

R

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

TR

1B3C12-1,2,3,4-TeCDD

B3C12-1,2,3,7,8,9-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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RA7 E o fE 47 R 52 S A8 B (TG-Dioxin ¢ 1)

TeCDD k& 4% {245 & &3 5.2 ji d1ig /i

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

TeCDF & 17 i247 & $5 0 5.2 5o 4y g

2,3,4,7-TeCDF
2,3,7,8-TeCDF
1,2,3,9-TeCDF



% = PCDDs/PCDFs #ip|4folr =& B 2. T2 5+ 325 ¥
LA (n}i;l; Precursor .Product Collision
s) ion(m/z) ion(m/z) Energy
13C12-1234-TeCDD? 10.05 331.94 267.97 20
13C12-1234-TeCDD? 10.05 333.93 269.97 20
13C12-2378-TeCDF? 10.13 315.94 251.97 26
13C12-2378-TeCDF? 10.13 317.94 253.97 26
2378-TeCDF 10.14 303.89 240.94 26
2378-TeCDF 10.14 305.89 242.94 26
13C12-2378-TeCDD? 10.37 331.94 267.97 20
13C12-2378-TeCDD? 10.37 333.93 269.97 20
2378-TeCDD 10.38 319.89 256.93 20
2378-TeCDD 10.38 321.89 258.93 20
37Cl14-2378-TeCDD? 10.39 262.93 198 20
37Cl14-2378-TeCDD? 10.39 327.89 262.93 20
12378-PeCDF 11.93 339.86 276.89 26
12378-PeCDF 11.93 341.86 278.89 26
13C12-12378-PeCDF? 11.93 351.89 287.93 26
13C12-12378-PeCDF? 11.93 353.89 289.93 26
23478-PeCDF 12.49 339.86 276.89 26
23478-PeCDF 12.49 341.86 278.89 26
13C12-23478-PeCDF? 12.49 351.89 287.93 26
13C12-23478-PeCDF? 12.49 353.89 289.93 26
13C12-12378-PeCDD? 12.58 367.89 303.93 22
13C12-12378-PeCDD? 12.58 369.89 305.89 22
12378-PeCDD 12.59 355.85 292.89 20
12378-PeCDD 12.59 357.85 294.89 20
123478-HxCDF 14.05 371.82 308.86 28
123478-HxCDF 14.05 373.82 310.86 28
13C12-123478-HxCDF? 14.05 383.86 319.89 26
13C12-123478-HxCDF? 14.05 385.86 321.89 26
13C12-123678-HxCDF? 14.11 383.86 319.89 26
B3C12-123678-HxCDF? 14.11 385.86 321.89 26




% > PCDDs/PCDFs Fp|4 2 & =% Rt $r 2. F B2 3 325 1 (§)

#
e RT Precursor Product Collision
e A . . .
(mins) ion(m/z) ion(m/z) Energy

123678-HxCDF 14.12 371.82 308.86 28
123678-HxCDF 14.12 373.82 310.86 28
13C12-234678-HxCDF? 14.46 383.86 319.89 26
13C12-234678-HxCDF? 14.46 385.86 321.89 26
234678-HxCDF 14.47 371.82 308.86 28
234678-HxCDF 14.47 373.82 310.86 28
13C12-123478-HxCDD? 14.52 399.86 335.89 20
13C12-123478-HxCDD? 14.52 401.86 337.89 20
123478-HxCDD 14.53 387.82 324.86 20
123478-HxCDD 14.53 389.82 326.85 20
123678-HxCDD 14.58 387.82 324.86 20
123678-HxCDD 14.58 389.82 326.85 20
13C12-123678-HxCDD? 14.58 399.86 335.89 20
13C12-123678-HxCDD? 14.58 401.86 337.89 20
123789-HxCDD 14.77 387.82 324.86 20
123789-HxCDD 14.77 389.82 326.85 20
13C12-123789-HxCDD? 14.77 399.86 335.89 20
13C12-123789-HxCDD? 14.77 401.86 337.89 20
13C12-123789-HxCDF? 14.96 383.86 319.89 26
13C12-123789-HxCDF? 14.96 385.86 321.89 26
123789-HxCDF 14.97 371.82 308.86 28
123789-HxCDF 14.97 373.82 310.86 28
13C12-1234678-HpCDF? 15.89 419.82 355.86 28
13C12-1234678-HpCDF? 15.89 421.82 357.85 28
1234678-HpCDF 15.9 407.78 344.82 26
1234678-HpCDF 15.9 409.78 346.82 26
13C12-1234678-HpCDD? 16.51 435.82 371.85 20
13C12-1234678-HpCDD? 16.51 437.81 373.85 20
1234678-HpCDD 16.52 423.78 360.81 20
1234678-HpCDD 16.52 425.77 362.81 20
13C12-1234789-HpCDF? 17.16 419.82 355.86 28
13C12-1234789-HpCDF? 17.16 421.82 357.85 28




4> PCDDs/PCDFs #ipld 2 | =2 42 T p|2* 5 33 % ()

. . Precursor Product Collision
IR P T < ]
WA RT (mins) ion(m/z) ion(m/z) Energy
1234789-HpCDF 17.17 407.78 344.82 26
1234789-HpCDF 17.17 409.78 346.82 26
13C12-OCDD? 19.46 469.78 405.81 20
13C12-OCDD? 19.46 471.78 407.81 20
OCDD 19.47 457.74 394.77 20
OCDD 19.47 459.74 396.77 20
OCDF 19.63 441.76 378.79 26
OCDF 19.63 443.76 380.79 26
2!. TeCDD = Tetrachlorodibenzo-p-dioxin TeCDF = Tetrachlorodibenzofuran
PeCDD = Pentachlorodibenzo-p-dioxin  PeCDF = Pentachlorodibenzofuran
HxCDD = Hexachlorodibenzo-p-dioxin ~ HxXxCDF = Hexachlorodibenzofuran

HpCDD = Heptachlorodibenzo-p-dioxin ~HpCDF = Heptachlorodibenzofuran

OCDD

R R o

Octachlorodibenzo-p-dioxin OCDF

Octachlorodibenzofuran



%= & M§ £ %]+ TEF (Toxicity Equivalency Factor)

LA ApE RS
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 PCDDs 2 PCDFs




FoN ARARH B R B R T
IPR?
ey LH ifltﬁi%f}‘t Tiar ey X HRERLS
&t 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 43
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
mARE 5
13C1»-2,3,7,8-TeCDF 100 31~113 35
13C12-1,2,3,7,8-PeCDF 100 27~156 34



13C,-2,3,4,7,8-PeCDF
13C5-1,2,3,4,7,8-HXCDF
13C5-1,2,3,6,7,8-HXCDF
13C,-2,3,4,6,7,8-HxCDF
13C15-1,2,3,7,8,9-HxCDF
13C,-1,2,3,4,6,7,8-HpCDF

13C>-1,2,3,4,7,8,9-HpCDF

13C»-2,3,7,8-TeCDD
13C12-1,2,3,7,8-PeCDD
13C»-1,2,3,4,7,8-HxCDD
13C12-1,2,3,6,7,8-HxCDD
13C»-1,2,3,4,6,7,8-HpCDD
13C1,-OCDD

R 5

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

100

100

100

100

100

100

100

100

100

100

100

100

200

10

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

38

43

35

37

40

41

40

37

39

41

38

35

95

3.6

a [PR(Initial precision recovery) :

A AL A p A TEEZ R o
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# R P RSD %A R R
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

13C12-2,3,7,8-TCDD 25 25
13C12-2,3,7,8-TCDF 25 25

13C12-1,2,3,7,8-PeCDD 25 25



13C12-1,2,3,7,8-PeCDF
13C12-2,3,4,7,8-PeCDF
13C1»-1,2,3.4,7,8-HxCDD
13C12-1,2,3,6,7,8-HxCDD
13C2-1,2,3,4,7,8-HxCDF
13C2-1,2,3,6,7,8-HxCDF
13C1»-1,2,3,7,8,9-HxCDF
13C12-2,3,4,6,7,8-HxCDF
13C12-1,2,3,4,6,7,8-HpCDD
13C12-1,2,3,4,6,7,8-HpCDF
13C12-1,2,3,4,7,8,9-HpCDF

13C12-OCDD

RS

3Cls-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




hte- H-o itk AH - RRAYRIZGY AT ARES
HRRE vk

T pn #* [Fl(Spread)
&g LA ok R B i
¥ T n=6
R4 ng/mL % % %

2,3,7,8-TeCDF 5 92 5.7 80 ~ 95
1,2,3,7,8-PeCDF 25 88 5.1 81 ~ 96
2,3,4,7,8-PeCDF 25 91 33 89 ~ 98
1,2,3,4,7,8-HxCDF 25 85 3.7 82 ~ 92
1,2,3,6,7,8-HXCDF 25 85 1.8 83 ~ 87
2,3,4,6,7,8-HxCDF 25 89 5.0 81 ~ 94
1,2,3,7,8,9-HXCDF 25 86 5.0 78 ~ 91
1,2,3,4,6,7,8-HpCDF 25 85 3.9 78 ~ 88
1,2,3,4,7,8,9-HpCDF 25 92 4.1 84 ~ 95
OCDF 50 87 5.6 76 ~ 92
2,3,7,8-TeCDD 5 87 4.3 78 ~ 90
1,2,3,7,8-PeCDD 25 87 4.0 80 ~ 91
1,2,3,4,7,8-HxCDD 25 88 6.5 83 ~ 101
1,2,3,6,7,8-HxCDD 25 89 5.2 82 ~ 98
1,2,3,7,8,9-HxCDD 25 92 5.6 83 ~ 101
1,2,3,4,6,7,8-HpCDD 25 89 4.1 81 ~ 91

OCDD 50 87 5.1 79 ~ 91



PR 5

13C),-2,3,7,8-TeCDF
13C5-1,2,3,7,8-PeCDF
13C1,-2,3,4,7,8-PeCDF
13C15-1,2,3,4,7,8-HxCDF
13C5-1,2,3,6,7,8-HXCDF
13C1,-2,3,4,6,7,8-HxCDF
13C15-1,2,3,7,8,9-HxCDF
13C5-1,2,3,4,6,7,8-HpCDF

13C12' 1 ,253a4y7a859_HpCDF

13C12-2,3,7,8-TeCDD
BCp-1,2,3,7,8-PeCDD
BC12-1,2,3,4,7,8-HxCDD
13C12-1,2,3,6,7,8-HxCDD
B3C1-1,2,3,4,6,7,8-HpCDD

13C1,-OCDD

R

37Cl4-2,3,7,8-TeCDD

100

100

100

100

100

100

100

100

100

100

100

100

100

100

200

10

82

103

110

104

102

108

105

111

112

84

114

105

110

117

116

61

23

28

28

17

12

14

14

21

20

23

27

12

16

18

19

49

48

54

69

77

80

75

70

72

47

58

83

79

81

79

48

108

125

128

111

108

117

113

123

123

109

128

114

119

128

127

71




Ttz H-RHREEAHRE ok R RRSRE ST oF
Ty #* [Fl(Spread)
I ook R ki 4
¥ e n=20°
ng/mL % % %
[
13C12-2,3,7,8-TeCDF 100 69 9.3 53 ~ 91
BCp-1,2,3,7,8-PeCDF 100 88 12 72 ~ 118
13C12-2,3,4,7,8-PeCDF 100 94 14 75 ~ 130
13C12-1,2,3,4,7,8-HXCDF 100 77 10 55 ~ 94
13C12-1,2,3,6,7,8-HXCDF 100 77 7.8 61 ~ 89
13C12-2,3,4,6,7,8-HXCDF 100 80 8.5 63 ~ 93
13C12-1,2,3,7,8,9-HxCDF 100 72 13 47 ~ 89
13C12-1,2,3,4,6,7,8-HpCDF 100 75 11 53 ~ 92
B3C1:-1,2,3,4,7,8,9-HpCDF 100 78 13 48 ~ 99
13C12-2,3,7,8-TeCDD 100 68 13 47 ~ 94
13C12-1,2,3,7,8-PeCDD 100 93 14 73 ~ 126
1B3C1:-1,2,3,4,7,8-HxCDD 100 79 8.1 60 ~ 93
B3C1-1,2,3,6,7,8-HxCDD 100 79 8.3 60 ~ 89
13C12-1,2,3,4,6,7,8-HpCDD 100 84 13 42 ~ 102
13C1,-OCDD 200 77 11 58 ~ 98
AR &
37C14-2,3,7,8-TeCDD 10 77 13 35 ~ 69

a SR e 2

PO AR EARF AR RERIE RS-



A2z H-oRHREIE - RRERSEY HAhRERREEEREST S
Ty #* [Fl(Spread)
RN ook R ki 4
¥ n=39"
ng/mL % % %
[
13C12-2,3,7,8-TeCDF 100 79 14 44 ~ 105
BC2-1,2,3,7,8-PeCDF 100 95 17 52 ~ 123
13C12-2,3,4,7,8-PeCDF 100 104 18 54 ~ 129
13C12-1,2,3,4,7,8-HXCDF 100 82 12 47 ~ 109
13C12-1,2,3,6,7,8-HXCDF 100 82 12 44 ~ 103
13C12-2,3,4,6,7,8-HxCDF 100 85 12 44 ~ 110
13C1,-1,2,3,7,8,9-HXCDF 100 82 14 47 ~ 109
13C12-1,2,3,4,6,7,8-HpCDF 100 83 12 47 ~ 107
B3C1:-1,2,3,4,7,8,9-HpCDF 100 86 12 47 ~ 103
13C12-2,3,7,8-TeCDD 100 81 14 45 ~ 113
13C12-1,2,3,7,8-PeCDD 100 102 17 54 ~ 129
1B3C1:-1,2,3,4,7,8-HxCDD 100 82 12 45 ~ 110
13C12-1,2,3,6,7,8-HxCDD 100 82 12 43 ~ 107
13C12-1,2,3,4,6,7,8-HpCDD 100 86 12 48 ~ 109
13C1,-OCDD 200 80 13 47 ~ 101
AR

37C14-2,3,7,8-TeCDD 10 42 7.3 32 ~ 51

FERSLE S LEEIE REKRSIIEARP ~ A BIE WL 83
R NEE S BORGER B UOEE .

’
A=
3
B
’
PRl



At-z- H-FRIAFEAFCRESES TS
4 Bk AR =35 A3 A3
B g LA

(ng/kg) kR kR kR
S S L ng/kg ng/kg ng/kg

2,3,7,8-TeCDF 19.7 47.2 34.7 31.5 34.1
1,2,3,7,8-PeCDF 25.4 48.7 37.0 36.3 35.9
2,3,4,7,8-PeCDF 0 59.4 24.0 213 225
1,2,3,4,7,8-HxCDF 89.5 189 118 120 124
1,2,3,6,7,8-HXCDF 43.8 78.6 55.3 55.5 57.1
2,3,4,6,7,8-HXCDF 0 59.7 394 38.8 39.8
1,2,3,7,8,9-HXCDF 13.5 58.8 333 323 33.8
1,2,3,4,6,7,8-HpCDF 316 607 449 449 450
1,2,3,4,7,8,9-HpCDF 56.6 119 85.4 84.3 86.4
OCDF 647 1629 1387 1500 1457
2,3,7,8-TeCDD 0.347  2.06 1.29 1.11 1.19
1,2,3,7,8-PeCDD 1.09 4.05 3.44 3.28 3.34
1,2,3,4,7,8-HxCDD 2.20 5.44 3.70 3.58 4.16
1,2,3,6,7,8-HxCDD 2.64 6.78 4.78 4.84 5.29
1,2,3,7,8,9-HxCDD 1.50 5.51 3.46 3.44 3.30
1,2,3,4,6,7,8-HpCDD 38.2 81.8 66.2 82.5 60.1
OCDD 187 395 338 413 276

kR 12015 # 37 InterCinD B vt Rl & o



t-2s H-oFHIEARELRBSS SR
kR kR kR

T R ng/kg ng/kg ng/kg
2,3,7,8-TeCDF 0.22 29.9 10.6 10.7 11.5
1,2,3,7,8-PeCDF 0 16.6 5.56 5.78 5.67
2,3,4,7,8-PeCDF 0 335 9.3 9.7 10.1
1,2,3,4,7,8-HXCDF 0 20.6 4.53 4.81 4.83
1,2,3,6,7,8-HXCDF 0 17.8 4.29 4.71 4.82
2,3,4,6,7,8-HxCDF 0 5.94 6.23 6.80 7.21
1,2,3,7,8,9-HXCDF 0 253 1.66 1.76 1.75
1,2,3,4,6,7,8-HpCDF 0 57.4 11.7 12.7 13.5
1,2,3,4,7,8,9-HpCDF 0 5.75 0.93 0.93 1.02
OCDF 0 17.4 4.30 4.70 4.30
2,3,7,8-TeCDD 0 4.32 1.23 1.19 1.33
1,2,3,7,8-PeCDD 0 9.19 4.42 4.47 4.89
1,2,3,4,7,8-HxCDD 0 6.93 1.29 1.36 1.44
1,2,3,6,7,8-HxCDD 0 11.0 2.61 2.88 2.73
1,2,3,7,8,9-HxCDD 0 9.39 1.67 1.65 1.89
1,2,3,4,6,7,8-HpCDD 0 59.6 13.4 13.5 14.4
OCDD 0 104 33.9 26.3 29.8
5 KR 2015 & 39 InterCinD F™ v ip 4k & o
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- L R R ARR
- vt 8~ 1 (U.S.EPAmethod23 » 32 %% T4 4.)
(=) 3 RAPHER

20mm (ID) x 230 mm (H) 2 #3 ¢ > - HE TR > & AE
> 1gF B 2gdMHP R 1gH B AdgRBPRE g BE
P> 1 30mL 2wy g LT R 3 RR o Bk %5%?&&1’?{‘?& pr
W SmLzpe=me BEMFH LK SmL I =iRERF
Rk r R H o RSB O0mL I e Einik f o ¥ RT 20
2Rk > UF F R RHEL 1mL e

(=) detts H4pp i

25mL 2 ZASABBRG 2L 16mL & R o AR
OB > B~ 12g2deiiy ap o Bmat (- ) 4 2 k%
RABE R CAEE R T RTIDEREEE AL 0 L7 120mL
=& "=/n e (0.5/99.5,viv)inik o £ 120mL = & U ke/ e
= (35/65,v/v)inie o § 3 B2 120 mL GRER o B 15 e 2 120
mL jRieiR &0 F f RHgRF L 0.5mL -

(=) AX-21 F Mk /Celite # & 2 1

P l0mL 2 g Bird > B d g 15 208 od BrE
BEH o B N 25 28 o e BFER/F REIREFAS 208
Lz g B v B Y o T ADEAMEE L 2mL F/e
fe v fig (50/50, viv)izd % > I'mL = & ¥ =/3%k e % (50/50, v/v)i%
e 2mL e v o A gHiRiRiE o Mgt MR R V82 kg
R ImLz ez B8 ~FEHR/FE A E Y ImLE
S ke 0 T ERGRAEE L 2mL = & 7 %R/ e % (50/50,
viv)~2mL F/2 e fig (50/50, v/v)ia ik o B2 PN 2GR o
Ml E 4 M 13mL T FUnik o o ptinikiR o £ 50C TR R
B ImL s> 2SI AMESI " 0T Tkt s
FLMEE U FRIFRGELI T T R WA KR o Fik
ARz~ (z) 82 KREAT -

& it 2 3% - ¢ (Environment canada reference method 1/RM/3
(revised) » #-0L %% F4L3.)

(=) 5 KPR



(=)

20 mm (ID) x 230 mm (H)2 33 ¢ > - =& R FH >
FRis i B E ISgEH'friéiFW‘lgP’—‘“ 2g§é€]’r‘£”ﬂ~l
G L g BB F R~ 2gFRE N g & RmEH)EF
FLoo wEfs 2 30mL = & U oY/ e vz (2/98, V/V)?F'.m?ﬁ_l #
3 kR o B 250 mL 2 MEFLE TR LT 5 o %—ﬁ%i{ﬁk,};é{ﬁ
R SmL 2 - F T/ ek (298, viv)iE AR ~ F Lo
A 5mL o .’;_I: X2 Z F TR/ (2/98, vVIV)ik iR R B

BieH » gl P 50mL = & 7 2=/ 2 = (2/98, v/v)inik g
*]:: s TT R IR 1__7 37C ™ BRIk ﬁ‘ﬁ' 1 mL
(80 A 4rr SO0mL 2. 1 & Y% fkw ik \‘-F‘-/k,‘-‘fﬁ—uﬁ_ ik 7 AR

Z.ZF "o
iR MEF VAP E

FE S 20mm (ID) x 100 mm (H) ~ * &£ % 6 mm (ID) x
350 mm (H)z ﬁ%?’—%ﬁuﬁ%m,mﬁﬁ»25g%ﬁ
F “482 05cm & KEifE4 i 15mL &+ & =gk
IR ER %wi(—)%ﬁgkmﬁ@g%?ﬁ’u
A SmLs 2=FztezHieh iy B ‘T’ﬂﬁ‘k}*}?&hﬁﬁ)‘?
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B35 32 5% (Wipe tests)4% (¥ 42 5
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