11

10
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4.1
4.2

N

2.1

2.2 (GC-MS)

3.1

3.2

3.3

3.3.1

3.3.11

3.3.1.2

3.3.2

3.3.3

3.34

3.4
34.1 -

34.11

3.4.1.2

3.4.1.3

3414

3.4.1.5
3.4.2 -

3.4.2.1

3.4.3
3.43.1 HPLC
3.5

4

4.1 GC-MS

4.1.1 (GC)

4.1.2 (MS)

4.2 GC-MS

O b DWWwWwwow

NN NN N

o 0o

11
11
11
12
12
12
12
12
12
12
12
13
13
14
14

14
15
15
15
15
16

16
17
17
17
18
18
18
19
21



4.2.1
4.2.2

4.2.3 GC-MS

4.3

4.4
441
4.4.2
4.4.3

5.

5.1
51.1
5.1.2

Lo

2.1
2.2
2.3
2.4
2.5

3.1
3.11
3.1.2

3.2
3.21
3.2.2
3.2.3
3.2.4

4.1
4.2

o

©ooNOOOA®ODNRE

o
= o

RRF  RRFss

2,3,7,8-TCDD Toxic Equivalent Quantity; TEQ

(SOP)

(RRF)

21
21
21
21
22
22
22
23
24
24
24
24
26

29
29
29
29

29
29
29

29
31
31
31
31
31
31
31
31
31
31
31
32
32
32

33
33
33
33
33
34
34
34
34
34
34
35



PCBs

PCBs
1-1
1-1 S
S
0.01pg/g 0.02pg/g 0.05pg/g 0.1pg/g 1pg/g
(1 0.2pg/L 0.5pg/L 1pg/L 1pg/L 10pg/L
( )
( )
( )

(2,2',6 6') ( non-
ortho)4 mono-ortho

(Isomer)




(Congener)
(Polychlorinated dibenzo-p-dioxins)
(Polychlorinated dibenzofurans)
(Polychlorinated biphenyls)

(Tetrachlorodibenzo-p-dioxins)

e (Pentachlorodibenzo-p-dioxins)
X (Hexachlorodibenzo-p-dioxins)
p (Heptachlorodibenzo-p-dioxins)

(Octachlorodibenzo-p-dioxin)

(Tetrachlorodibenzofurans)

e (Pentachlorodibenzofurans)
X (Hexachlorodibenzofurans)
p (Heptachlorodibenzofurans)

(Octachlorodibenzofuran)

(Tetrachlorobiphenyls)

e (Pentachlorobiphenyls)
X (Hexachlorobiphenyls)
p (Heptachlorobiphenyls)

(Perfluorokerosenes)
(2,3,7,8 TCDD Toxic Equivalency Factor)
(2,3,7,8 TCDD Toxic Equivalent Quantity)
(High Resolution Gas Chromatography)
(High Resolution Gas Chromatograph)

(High Resolution Mass Spectrometry)

(High Resolution Mass Spectrometer)

(Selected lon Monitoring)

(Relative Response Factor)

Mg 10

n 10

p 10
4.1

PCBs

4.2



4.2

1-1

4.2

PCBs

a)

a)

b)

c)

d)

GC-MS

a) (Isomer specific analysis)

b)

c)GC-MS ( )

d)
e) ( )
f) (HRMS) (M/ M,10 ) 10,000

a)
b)
c)

a) 40 120
b)



3.3

0 3 3 |

HRGC HRMS
4

HRGC

R 10,000

—

l




1-1
kg
1 1-1 GC-MS
0.1pg 50u GC-MS 1
5009 2-1
2-1
P9 u u g pg/g
0.1 50 1 500 0.01
X X
(1)
(2) PCBs
(3)
( 2

(4
(5)




(6)

PCBs
(1)
( 3 PCB
1u GC-MS
PCBs
(2)
1y GC-MS PCBs
(3
(4
(5
PCB
(6)
(7
(PCB 0.063
0.200mm)(  4) 2
10mm 130 18
30
(8) 2% ( )
100 g 50 g/ 40mL
50
80 1 ( 95



(9) 44% 22% ( )

100 g 78.6 g 28.2¢g
( 6
(10)10% ( )
1g 40% 0.25mL
130 3 (7
(11)
( 0.063
0.200mm)(  8)
10mm 130 18 500
(12)
9
(13)
0.6y m
(14) (10
S
2-2 2-3
(15)
( 11) ( 12
(16) ( 10
C Cl PCDDs PCDFs
PCBs ( 13
2-2 2-3
(17)
( 11)
( 12



2,3,7,8 TCDD C 1,2,3,4 TCDD

C 2,3,78 TCDD

cl, 23,78 TCDD
1,2,3,7,8 PeCDD C 1,2,3,7,,8 PeCDD
1,2,3,4,7,8 HxCDD C 1,2,3,4,7,8 HxCDD
1,2,3,6,7,8 HxCDD C 1,2,3,6,7,8 HxCDD
1,2,3,7,8,9 HxCDD C 1,2,3,7,8,9 HxCDD
1,2,3,4,6,7,8 HpCDD C 1,2,3,4,6,7,8 HpCDD
1,2,3,4,6,7,8,9 OCDD C 1,2,3,4,6,7,8,9 OCDD
2,3,7,8 TCDF C 2,3,7,8 TCDF
1,2,3,7,8 PeCDF C 1,2,3,7,8 PeCDF
2,3,4,7,8 PeCDF C 2,3,4,7,8 PeCDF
1,2,3,4,7,8 HXCDF C 1,2,3,4,7,8 HXCDF
1,2,3,6,7,8 HXCDF C 1,2,3,6,7,8 HXCDF
1,2,3,7,8,9 HxCDF C 1,2,3,7,8,9 HxCDF
2,3,4,6,7,8 HxCDF C 2,3,4,6,7,8 HxCDF
1,2,3,4,6,7,8 HpCDF C 1,2,3,4,6,7,8 HpCDF
1,2,3,4,7,8,9 HpCDF C 1,2,3,4,7,8,9 HpCDF
1,2,3,4,6,7,8,9 OCDF C 1,2,3,4,6,7,8,9 OCDF

2-3
3,3",4,4" TCB #77) C -3,3%,4,4" TCB
3,4,47,5 TCB #81 C -3,4,4"7,5 TCB
3,3",4,4",5 PeCB #126| C -3,3",4,4",5 PeCB
3,3",4,4",5,5" HxCB #169] C -3,3",4,4",5,5" HxCB
2’313'14,4' PeCB #105 C —2,3,3',4’4' PeCB
2,3,4,47,5 PeCB #114 C -2,3,4,47,5 PeCB
2,3",4,4",5 PeCB #118/ C -2,3",4,4",5 PeCB
2",3,4,4",5 PeCB #123] C -2",3,4,4",5 PeCB
2,3,3",4,4",5, HxCB #1566 C -2,3,3%,4,4",5 HxCB
2,3,3%,4,47,5" HxCB #157 C -2,3,3",4,4",5" HxCB
2,3",4,4",5,5" HxCB #167] C -2,3",4,4",5,5" HxCB
2,3,3",4,4",5,5" HpCB #189 C -2,3,3",4,4",5,5" HpCB
# IUPAC No.
3
PCBs

10




2.1

(1)

(2

(KD)
2.2 (GC-MS)
HRMS)
(1)
50 350
(2)
0.25 0.32mm 25 60m
( 14
(3) (MS)
(M/ M, 10
160 350
) 25 70eV
( SIM
1
(4)
(
250 280

(5
( 99.999% )

11

(HRGC

El

SIM



( 15
3.1
3.2
el 2,3,7,8
PCBs
3.3
3.3.1
3.3.1.1
100g 1L
200mL 1
3.3.1.2
10L  1.25L 2L
150mL
200mL  300mL

PCBs

12

1

16)

PCBs

200mL

2 10ng/mL

10
200mL

150mL

13

PCBs
13C

10
100mL

10

5mL

2



3.3.2

16

100g  500mL
/ 300mL
2 ( 18)
1L
250mL 150mL 10
150mL 2
2 200mL
20 50mL
3.3.3
( 19)100g ( 20
11
5mL
3.34
1)
100g
500mL
100mL
1 50mL
11 50mL 2
500mL 1L
100mL 2
50g 4 10
1L
1 2 150mL 3 10
2)
29 100mL 1mol/L

13

1mol/L
17)

100mL

1g
50mL

100mL 2



40mL 2 ( 18)

200mL 40mL
35mL 10
35mL 2 100mL 3
3.4 ( 21
PCBs PCBs
PCBs
2-1

— 2 60

PCBs PCBs

PCBs

14



2-1

3.4.1 o
( 22)-
34.1.1
50mL
3.4.1.2
10mm 300mm
2.5mL/min( 1 )
3.4.1.3
10mm 300mm
2.5mL/min
PCBs
3.4.1.4
15mm 300mm
3.4.1.3
150mL
200mL
PCBs
200mL
PCBs
PCBs

5mL
24

10mm

19 10

10mm

5mL
( 25

10mm

2.5mL/min( 1

PCBs ( 26)

2.5mL/min( 1

5mL

( 23

39

34.11

150mL
5mL

1g

34.11
200mL

159

3.4.1.2

2%(v/v)
)
60%(v/v)
)

20p L 100up L

15



GC-MS 35 PCBs
5mL
3.4.15
10mm 300mm 10mm
( 27)0.5g 10mm
3.4.1.4
PCBs
15 5%(v/v)
100mL 2.5mL/min 1
250mL 2.5mL/min 1
PCBs
5mL
20p L 100p L GC-MS
3.5
3.4.2 o
28
3.4.21
2-2 15mm 300mm 099 2%
39 0.99 44% 459 22%
69 099 10% 39 69
WARREEF M) T 4 6g
10%4 B3R 1) 41 7 )V 3g
V) HV09g
V9%HEE ) H 7V 6g
A4 REEY ) 517V 4.5
YUATIV09g
S Z%KOH‘:/‘} BV 3g
) AT NV09g
2-2

16



50mL

5mL
120mL
PCBs
5mL
3.4.1.4
3.4.3
3.4.3.1
HPLC ( 4.6mm
HPLC
40mL
30%(v/v) 40mL
50
30mL (50
3.5
imL
2mL 3
0.1mL ( 33
80u L 3
( 36)
GC-MS

17

5mL

3mL
2.5mL/min( 1 )

29

3.4.15

30

PCBs
HPLC 31
(HPLC)
100mm)( 32)

8mL
PCBs
PCBs

50%(v/v)

(reverse flow)

reverse )

PCBs
10mL

300p L
( 34
( 35
20 100y



PCBs

GC MS
GC-MS
4.1 GC-MS
41.1 (GC)
GC
(1) 1
1) : TCDD/DF PeCDD/DF HxCDD/DF
: SP-2331 ¢ 0.32mmx 60m 0.2y m
1 130 1 - 20 /min -180 - 3 /min
- 240 15 - 20 /min - 260 225
1 260
2) : PCBs HpCDD/DF OCDD/DF
: BPX5 @ 0.25mmx 60m 0.254 m
: 150 1 - 20 /min -220 - 3 /min
- 320 3.2
: 280
(2) 2
1) : TCDD PeCDD HxCDD PCDFs
1 SP-2331 ¢ 0.25mmx 30m 0.2y m
: 150 1 - 15 /min - 200 5
- 2 /min - 250 30
: 260
2) : HpCDD OCDD PCBs
: DB-17¢ 0.25mmx 30m 0.15y m
: 150 1 - 15 /min - 270 20
: 260
3) : PCBs
: DB-5 ¢ 0.25mmx 60m 0.25u m
: 150 1 - 15 /min - 200 5

18



- 2 Imin - 250 16

1 260
(3) 3
1) : TCDDs OCDD TCDFs OCDF
: DB-17ht ¢ 0.25mmx 30m 0.15u m
: 150 1 - 20 /min
- 280 15
1 280
2) : PCBs
: DB-5ms ¢ 0.25mmx 30m 0.25y4 m
: 150 1 - 20 /min
- 280 15
: 280
4.1.2 (MS)
(PFK)
(SIM)
PFK
( 37
MS
(M/ M, 10 ): 10,000
;25 70eV
: 500 600u A
:260 290
2-4 2-5

19

2,3,7,8-

- 200

- 200

—

—

4

4

/min

/min

SIM



)

* PCB

M (M+2) (M+4)
TCDDs 319.8965 321.8936
PeCDDs 353.8576 355.8546 357.8516 *
HxCDDs 389.8157 391.8127 *
HpCDDs 423.7766 425.7737
OCDD A57.7377 459.7348
TCDFs 303.9016 305.8987
PeCDFs 339.8597 341.8567
HXxCDFs 373.8208 375.8178
HpCDFs 407.7818 409.7789
OCDF 441.7428 443.7399
C -TCDDs 331.9368 333.9339
C -PeCDDs 365.8978 367.8949 369.8919
C -HxCDDs 401.8559 403.8530
C -HpCDDs 435.8169 437.8140
C -0OCDD 469.7779 471.7750
C -TCDFs 315.9419 317.9389
C -PeCDFs 351.9000 353.8970
C -HxCDFs 385.8610 387.8580
C -HpCDFs 419.8220 421.8191
C -OCDF 453.7830 455.7801
Cl,-TCDDs 327.8847
330.9792 (4,5- )
380.9760 (5,6- )
(PFK) 430.9728 (7,8- )
442.9728 (7,8- )
PeCDD HxCB
2-5 PCBs ( )
M (M+2) (M+4)
TCBs 289.9224 291.9194
PeCBs 325.8804 327.8775
HxCBs 359.8415 361.8385
HpCBs 393.8025 395.7995
C -TCBs 301.9626 303.9597
C -PeCBs 337.9207 339.9178
C -HxCBs 371.8817 373.8788
C -HpCBs 405.8428 407.8398
330.9792
(PFK) 380.9760

20



42 GC-MS

4.2.1

4.2.2
MS

PFK

4.2.3 GC-MS

3.2.4

4.3

PCBs

(MS)

39)

RRF

GC-MS
RRF

(40

2 10ng/mL

RRF=

Cis

Cs

(GC)
MS
(M/ M 10,000 10%
S/N SIN=3
RRFss
RRFss
0.1ng/mL  100ng/mL
(
(RRF)
As
Ais

21

)

300mm (
( 39
5
1y GC-MS
(41



Cis:

Cs :
As
Ais:
1
- RRF
20
RRF
RRFss
Css Ais
RRFss=
Cis Ass
Css:
Cis:
Ais:
ASssS:
4.4
441
3 5
RRF
RRFss 4.3 RRF RRFss
20% RRF RRFss
( + 1%
+ 0.5% )
RRF RRF
4.4.2 ( 42
1 2u GC-MS 4.1.2

22



70%

( 41
( 43 (
) 4.3
(RRF) ( 49
As Qi
Qs = x
Al RRF
Qs (ng)
As :
Ai ( )
Qi ( ) (ng)
RRF ( )
(4.3 )
4.4.3
( ) (
) (RRFss 4.3 )
(49
Ai Qi(ss) 100
Ai(ss) RRFss Qi
Rc ()
Ai ( )
Ai(ss): ( )
Qi(ss): ( ) (ng)
RRFss:
(4.3 )
Qi ( ) (ng)

23



51

5.1.1
4.4.2
PCBs ( 46)
(Q -Q )x 1,000
C =
C : (pg/g)
Q : (ng)
Q : (ng) 3
: (9)
5.1.2 (2,3,7,8-TCDD Toxic Equivalent Quantity; TEQ)
PCBs 5.1.1
2-6 2-7 2,3,7,8-TCDD Toxic
Equivalency Factor; TEF (pg-TEQ/Q)
1/2

24



2-6

TEF(1997)
PCDDs 2,3,7,8-TCDD 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
1,2,3,4,6,7,8,9-OCDD 0.0001
PCDFs 2,3,7,8-TCDF 0.1
1,2,3,7,8-PeCDF 0.05
2,3,4,7,8-PeCDF 0.5
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
1,2,3,4,6,7,8,9-OCDF 0.0001
2-7 PCBs
IUPAC No. | TEF(1997)
3,3,4,4 TCB #77 0.0001
3,445 TCB #81 0.0001
3,3,4,4'5 PeCB #126 0.1
3,3,4,4'55 HxCB #169 0.01
2,3,3,4,4 PeCB #105 0.0001
2,3,44'5 PeCB #114 0.0005
2,344 5 PeCB #118 0.0001
2',3,4,4'5 PeCB #123 0.0001
2,3,3,4,4'5 HxCB #156 0.0005
2,3,3,4,4',5 HxCB #157 0.0005
2,3,4,4'55 HXCB #167 0.00001
2,3,3,4,4' 55 HpCB  #189 0.0001

25




PCBs

a)
2-8 2,3,7,8-
2-8 TCDDs HpCDDs TCDFs
HpCDFs
47
2-8
( )
p9/g pg/g pg-TEQ/9

2,3,7,8 TCDD 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

0.0001
2,3,7,8 TCDF 0.1
1,2,3,7,8 PeCDF 0.05
2,3,4,7,8 PeCDF 0.5
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

0.0001
Total PCDDs+PCDFs

TEF:Toxic Equivalency Factor 2-6 (WHO,1997)

ND

26



b) PCBs

PCBs PCBs
2-9 a) 47
2-9 TEF:WHO,1997
pg/g (LOD) (TEQ)

.- IUPAC (TEF) 09/g Pg-TEQ/g

3,3',4,4' TCB #77| 0.0001

3,4,4'5 TCB #81 0.0001

3,3',4,4'5 PeCB #1269 0.1

3,3',4,4',5,5° HxCB #169 0.01

2,3,3',4,4" PeCB #1095 0.0001

2,3,4,4'.5 PeCB #114 0.0005

2,3',4,4'5 PeCB #118 0.0001

2',3,4,4'5 PeCB #123 0.0001

2,3,3,4,4''5 HxCB #156 0.0005

2,3,3',4,4'5" HxCB #157] 0.0005

2,3',4,4',5,5" HxCB #167] 0.00001

2,3,3',4,4'5,5 HpCB #189 0.0001

Total Coplanar PCBs

TEF:Toxic Equivalency Factor 2-7 (WHO,1997)
ND

27



pg/g

pa/g
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PCBs
2-3

(SOP:Standard Operation Procedure)
( )

(SOP)

(1)

(2

©)

(4) (48
(5 (

2.1

2.2

40-120 4.4.3
2.3

2.4

(49

2.3

S/N=3
(39

29



40
120

Rc
Rc

120 Rc

40
120

Rc
Rc

40

Yes

Rs

70

" Rs 70

(Re)

120 Rc

-

-

<

2-3

30

40




3.1

3.1.1

GC-MS S/IN
4.2.3
3.1.2 (RRF)
PCBs
4.3

3.2

3.2.1

3.2.2

70% 4.4.2
3.2.3
4.4.3 40 120%
3.2.4

2.3

S/IN=3

PCBs

4.1

31



4.2

(1)
(2
3
(4
©)
(6)

RRF

(

50)

49)

32



(1)

(1)
(2

(1)
(2
©)

4

(1)

(2

©)

PCBs

GC-MS

GC-MS

PCBs

(GC-MS)

PCBs

33

PCBs



10.

(1)
(2
©)

(1)
(2)

(1)
(2)

3

(1)

(2)

(1)

(2

©)

(1)

(2
3

PCBs

PCBs

34

PCBs



11.

(4
©)

PCBs

35



1)

2)

3)

4)

5)

6)
7

4200 m

36

S-1(



8) Aluminium oxide 90( )

9)
10)
11)
(1 0.1p g/mL )
Cambridge Isotope Laboratories ( )
EDF-949 Native Quantifying Cocktail(2,3,7,8-PCDD/PCDF isomers)
Wellington Laboratories  ( )
NK-ST-E
(1 0.1p g/mL )
EDF-957 Carbon-13 Quantifying Cocktail(2,3,7,8-PCDD/PCDF isomers)
- -1 1 NK-LCS-L(H);
Labeled Compound Solution L(H) (Labeled PCDDs& PCDFs)
NK-1S-A; Internal Standard A
- -1 2 NK-LCS-F
NK-SS-F
AccuStandard
Wellington Laboratories  ( y B, Wellington
Laboratories ( )
Wellington Laboratories 12 TK-BPA-LCP WHO
‘97 14 NK-LCSP-A
1 2
12)
13)
PCBs
GC-MS

37



14)

2,3,7,8 TCDF

1,234 TCDD

2,3,7,8 TCDD

1,2,3,7,8 PeCDF

2,3,4,7,8 PeCDF

1,2,3,7,,8 PeCDD

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

1,2,3,4,7,8

HxCDD

1,2,3,6,7,8

HxCDD

1,2,3,7,8,9

HxCDD

1,2,3,4,6,7,8 HpCDF

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

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

1,2,3,4,6,7,89 OCDF

olielieolielielielielislieliclislisliciieliol il ielle

1,2,3,4,6,7,8,9 OCDD

ofloj]o|lo]J]o|JOo|j]O|lO|]O|JO|O|JOfO]O|O]|O

3,3,4,4'-TCB

3,4,4 ,5-TCB

2,3',4,4",5-PeCB

3,3’,4,4',5-PeCB

2,3,3',4,4 ,5-HxCB

3,3",4,4',5,5-HxCB

o]J]O0|0O|O

2,3',4,4'5,5 -HxCB

elielielielieliolielie)

2,3,3,44,55 -HpCB

38
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2131718_

2,3,7,8 TCDD
a TCDD b bla 25
- -1 2
SP-2331(
HP-5(HP ) DB-17(&W )

322 . H038 £:22

s e T
it | 1.88%
o |

: 2.9, 7, B.TO0D [f
;5]: 1.4, 7 &.TCOHD | f I.5E5
Fnl 'I IIIE I.5ES
| |II I|I II II ‘ P .4AES
o [ | |I 1, 3ES
] |F . ams
Ei | | | | | Lz, 15
= | | | | | I.0ES
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27)
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29) 1)
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2/5

3D

( 2

-2
( 40) GC-MS
( 41)SIM ,
+ 15%(
25%) ( - 2 )
2,3,7,8- SIM
-2
M M+2 | M+4 | M+6 | M+8 [ M+10 | M+12 | M+14
TCDDs 77.43| 100.000 4874 1074 094  o0.01
PeCDDs 62.06| 100.000 64.690 2104 350  0.25
HXCDDs 51.79] 100.000 80.66{ 34.85 854  1.14  0.07
HpCDDs 44.43 100.00 96.64 5203 16.89 332 037  0.02
OCDD 3454 88.80| 100.000 64.48 26.07 678 111  0.11
TCDFs 77.55 100.000 48.61] 1064  0.92
PeCDFs 62.14 100.000 64.57] 2098 346  0.24
HXCDFs 51.84 100.000 80.54 3472 848 112  0.07
HpCDFs 4447, 100.00 9652 51.84 16.80  3.29 037  0.02
OCDF 34.61] 88.89 100.00 6439 2598 674 110  0.11
M M+2 | M+4 | M+6 | M+8 | M+10 | M+12 | M+14
TCBs 76.67] 100.000 49.11] 1083  0.93
PeCBs 61.42| 100.000 6529 2143  3.56
HXCBs 51.22| 100.000 81.48 3551 875  1.17

42




HpCBs 43.93 100.000 97.67] 53.09 17.38  3.43
M
100%
( 42
( 43
( 44) 2,3,7,8-
2,3,7,8-
( 45 40% 120%
( 46)
30%
( 47 2-8 2-9
PCBs
1/2

( 48) GC-MS

GC
(49

CRM607 EC, Community Bureau of Reference

PCDDs PCDFs 11
CARP-1 National Research Council Canada
PCDDs PCDFs PCB 18

(50
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