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.22

.23
.24

43

mol/L

40%(w/w)

22%

44%

10%

%

46

p.12

450

PCDDs PCDFs Co-PCBs
4

/ t

1/10
10mm 130
22%(W/W)
4404/?(W/W)
10%(w/w)
1000g
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6.2.25

6.3

-3 p.13
6.2.26
47
6.2.27
-4 p.14
6.2.28
48
6.3.1
. PCDDs PCDFs Co-PCBs
GC/IMS
6.3.1.1
6.3.1.2
1000
6.3.1.3
50
6.3.1.4
6.3.1.5
6.3.1.6
6.3.1.7
6.3.1.8
10mm 300mm 1.5¢g
3.0g 200mL 2.5mL/m
in 51
6.3.1.9
15mm 300mm 0.99 2%
3.0g 0.99 44% 4.5g, 22%
6.0g, 0.9g, 10% - 3.0g
6.0g 200mL 2.5mL/min
6.3.1.10
10mm 300mm 7.5¢9
3.0g 200mL 2.5
mL/min
6.3.1.11
10mm 150mm 3.
Og 0.5¢ 3.0g
6.3.2 GC/MS
/ HRGC/HRMS
6.3.2.1
50 350
6.3.2.2
0.22 0.32mm 30 60m
5%
25%
BPX5 30m 0.25mm 0.250 m SGE
DB5-MS 50m 0.25mm 0.25y m J W
CP-SIL8CB-MS 30m 0.25mm 0.25u4 m Chrompak
HT-8 50m 0.22mm 0.25y m SGE
SP2331 60m 0.25mm 0.2y m Supelco

-4 -



6.3.2.3 MS
. 10,000
160 350 El 25
V SIM
SIM
53
2,3,7,8-TeCDD 10fg SN>5 OCDD 50fg SN>5
6.3.2.4
6.3.2.5
54
7
8
50 200mL
100mL
50mL
9
9.1
IDMS
R PCDDs PCDFs Co-PCBs
GC/IMS -1
PCDDs PCDFs Co-PCBs
9.2
9.2.1
2
9.2.2
50 , 55
10 100pg %
9.2.3
10mL, 50mL, 50mL
30mL , 10
30mL .10 ' , 3
(5%)50mL 3
9.2.4
105 3 , )
1 ,
58
9.2.5
100mL 19 20mL
2mol/L 10mL

70

,110



60mL

50mL
9.2.6
100mL , 20mL ,
20mL 2 s
9.2.7
30mL 2
, 2mL
9.3
2 7
9.3.1
9.3.1.1
1.59, 130 , 3
. 80mL " 1mL/min
2mL
9.3.1.2
200mL 2.5mL/min
2mL 5
9.3.1.3
M 65mL (
:mono-ortho Co-PCBs ) 60% 100mL
2 (PCDDs, PCDFs non-ortho Co-PCBs) 5
9.3.2
9.3.2.1
25%
100mL 2.5mL/min mono-ortho Co-PCB
s ( ) 100ml PCDDs, PCDF
S non-ortho Co-PCBs ( ) 25%
60
o 500u L,
50u L GC/MS
mono-ortho Co-PCBs
GC/MS
9.4 /
9.4.1 GC/MS
GC/IMS GC/MS
QA QC
9.4.2
PCDDs PCDFs Co-PCBs 0.01 S0pg/p L
0 6?
9.5
GC/MS 8 5
p.15 2
9.6
CSampIe = ((Asample X CSampIeIS) / (ASampI&ISX RRF)) X (l/V)
sample (Pg/mL pg/g)
ASample
ASampIeIS
CSampI&IS pg



v mL g

RRF = (Asm X Csmwais) / (Asmis X Cso)
Asmo
Asrouis
Csmo pg
Csrois Pg

PCDDs PCDFs 2,3,7,8- 17 2,3,7,8-
Co-PCBs 12 Co-PCBs

9.7
PCDDs PCDFs Co-PCBs

JIS Z 8401
9.7.1 PCDDs PCDFs Co-PCBs
PCDDs PCDFs 2
. -6 PCDDs PCDFs Co-PCBs
(p.16)
30%
9.7.2
2,3,7,8- 17 Co-PCBs 12
2
2,3,7,8- 17 Co-PCBs 12
2,3,7,8 17 Co-PCBs 12
N.D.
2,3,7,8- 6 17 Total PCDDs+PCDFs
2 4
PCDDs PCDDs
N.D.
PCDFs PCDFs
N.D.
PCDDs PCDFs N.D. Total PCDDs+PCDFs N.D.
IUPAC #77 #81 #126 #169 non-ortho Co-PCBs
2
I[UPAC#105 #114 #118 #123 #156 #157 #167 #189 mono-ortho
Co-PCBs 2
IUPAC #77 # 81 #126 #169 #105 #114 #118 #123 #156 #157 #167 #189
Total Co-PCBs 2 5
N.D. 0
9.7.3 TEQ
2 2,3,7,8- 17 Co- PCBs 12
TEF TEQ WHO-1998 TEF -7 TEQ
TEF. pl17 2,3,7,8- Co-PCBs TEQ 2
2,3,7,8- Co-PCBs
0 TEQ TE
Q 1/2 TEF 8
N.D. TEQ Tota PCDDs Total
PCDFs Tota PCDDs+PCDFs non-ortho Co-PCBs mono-ortho Co-PCBs Total Co-PCBs To
ta PCDDs+PCDFs+Co-PCBs TEQ TE
Q TEQ TEQ
Total PCDDs TEQ Totd PCDFs TEQ 2
Total PCDDs TEQ +Total PCDFs TEQ 2
non-ortho PCBs TEQ 2
mono-ortho PCBs TEQ 2
Co-PCB TotaTEQ 2
PCDDs PCDFs Co-PCBs TotdTEQ 2
PCDDs PCDFs Co-PCBs Tota TEQ
9.7.4

-8 PCDDs PCDFs Co-PCBs
p.18



10

10.1 GC/IMS
GC/IMS HEPA

10.2
PCDDs PCDFs Co-PCBs

10.3
10.4
10.5
10.6
10.7 GCIMS

GC/IMS GC
10.

oo

10.

©

10.10
GC/IMS

11.
PCDDs PCDFs Co-PCBs
QA /
67 PCDDs PCDFs Co-PCBs

PCDDs PCDFs
PCDDs PCDFs Co-PCBs

11.1
11.1.

[SN

11.1.2

11.2
11.2.

11.2.
11.2.
11.2.

g A~ W N

11.2.

QC

Co-PCBs



C/MS

11.2.6
11.2.7 GC/MS
11.2.7.1 GC/MS
GC/IMS
11.2.7.2 GC/IMS
GC/MS
11.2.7.3 GC/IMS
GC/MS GC GC
11.2.7.4 MS
GC/MS
11.2.7.5
11.2.7.6 GC
GC
11.2.7.7
11.2.7.8
2
30% -6 PCDDs PCDFs Co-PCBs
p.16
11.2.7.9 (RRF)
RRF + 20
11.2.7.10
GC/MS
2 GC/IMS 2 2
11.2.7.11
11.3
11.3.1
GC/IMS
11.3.2
11.3.3
17 PCDDs PCDFs 2,3,7,8- 12
o0-PCBs 50-120% 25-150%
11.4
11.4.1
11.4.2
10 1
11.4.3
13C
11.5 2 o8
2
10 1 2 2,3,7,8-
30%
3 (TEQ)
10 1



116 2 GC/IMS

GCIMS 2 10 1
2 2378 30%
3 TEQ
10 GCIMS
10 2 GCIMS
11.7 QCCS
QCCS &

11.8

- 10 -



CAS Registry  IUPAC
Number Number

PCDDs 2,3,7,8-TeCDD 1746-01-6 -
1,2,3,7,8-PeCDD 40321-76-4 -
1,2,3,4,7,8-HxCDD 39227-28-6 -
1,2,3,6,7,8-HxCDD 57653-85-7 -
1,2,3,7,8,9-HxCDD 19408-74-3 -
1,2,3,4,6,7,8-HpCDD 35822-39-4 -
0CDD 3268-87-9 -
PCDFs 2,3,7,8-TeCDF 51207-31-9 -
1,2,3,7,8-PeCDF 57117-41-6 -
2,3,4,7,8-PeCDF 57117-31-4 -
1,2,3,4,7,8-HXCDF 70648-26-9 -
1,2,3,6,7,8-HXCDF 57117-44-9 -
1,2,3,7,8,9-HXCDF 72918-21-9 -
2,3,4,6,7,8-HxCDF 60851-34-5 -
1,2,3,4,6,7,8-HpCDF 67562-39-4 -
1,2,3,4,7,8,9-HpCDF 55673-89-7 -
OCDF 39001-02-0 -

Co-PCBs non-ortho 3,3",4,4"-TeCB 32598-13-3 # 77

3,4,47,5-TeCB 70362-50-4 # 81

3,3"4,4" ,5-PeCB 57465-28-8 #126

3,3%,4,47,5,5"-HxCB 32774-16-6 #169

mono-ortho 2,3,3",4,4"-PeCB 32598-14-4 #105

2,3,4,47 ,5-PeCB 74472-37-0 #114

2,3",4,4" ,5-PeCB 31508-00-6 #118

2",3,4,4" ,5-PeCB 65510-44-3 #123

2,3,3",4,47 ,5-HxCB 38380-08-4 #156

2,3,3",4,4" ,5"-HxCB 69782-90-7 #157

2,3",4,4",5,5"-HxCB 52663-72-6 #167

2,3,3%,4,47,5,5"-HpCB 39635-31-9 #189

- 11 -



-2 PCDDs PCDFs Co-PCBs
1UPAC
Number  pg/g-fat (pg/g mL
PCDDs 2,3,7,8-TeCDD - 1 0.03
1,2,3,7,8-PeCDD - 1 0.03
1,2,3,4,7,8-HxCDD - 2 0.06
1,2,3,6,7,8-HxCDD - 2 0.06
1,2,3,7,8,9-HxCDD - 2 0.06
1,2,3,4,6,7,8-HpCDD - 2 0.06
0CDD - 5 0.15
PCDFs 2,3,7,8-TeCDF - 1 0.03
1,2,3,7,8-PeCDF - 1 0.03
2,3,4,7,8-PeCDF - 1 0.03
1,2,3,4,7,8-HxCDF - 2 0.06
1,2,3,6,7,8-HXCDF - 2 0.06
1,2,3,7,8,9-HxCDF - 2 0.06
2,3,4,6,7,8-HxCDF - 2 0.06
1,2,3,4,6,7,8-HpCDF - 2 0.06
1,2,3,4,7,8,9-HpCDF - 2 0.06
OCDF - 5 0.15
Co-PCBs non-ortho 3,3%,4,4"-TeCB # 77 10 0.3
3,4,47,5-TeCB # 81 10 0.3
3,3",4,475-PeCB #126 10 0.3
3,3%,4,47,5,5"-HxCB #169 10 0.3
mono-ortho 2,3,3%,4,4"-PeCB #105 10 0.3
2,3,4,47 ,5-PeCB #114 10 0.3
2,3",4,4" ,5-PeCB #118 10 0.3
2",3,4,4%,5-PeCB #123 10 0.3
2,3,3",4,47 ,5-HxCB #156 10 0.3
2,3,3",4,4" ,5"-HxCB #157 10 0.3
2,3",4,4",5,5"-HxCB #167 10 0.3
2,3,3",4,4",5,5"-HpCB #189 10 0.3
pg/g-fat
pg/g mL

- 12 -



1UPAC
Number

PCDDs

2,3,7,8-TeCDD

1,2,3,7,8-PeCDD

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-HpCDD

0CDD

PCDFs

2,3,7,8-TeCDF

1,2,3,7,8-PeCDF

2,3,4,7,8-PeCDF

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-HpCDF

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

OCDF

Co-PCBs

non-ortho

3,3%,4,4"-TeCB

# 77

3,4,4",5-TeCB

# 81

3,3",4,47,5-PeCB

#126

3’3.,474.,5,5'_HXCB

#169

mono-ortho

2,3,3",4,47-PeCB

#105

2,3,4,47 ,5-PeCB

#114

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

#118

2°,3,4,4" ,5-PeCB

#123

2,3,3",4,4" ,5-HxCB

#156

2,3,3",4,4" ,5"-HxCB

#157

2,3",4,4",5,5"-HxCB

#167

2’3’3.’4’4.,5’5._HpCB

#189

- 13 -



PCDDs

*Ci2-2,3,7,8-TeCDD

*Ci2-1,2,3,7,8-PeCDD

BCw-1,2,3,4,7,8-HXCDD

*Ci-1,2,3,6,7,8-HXCDD

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

¥C.-1,2,3,4,6,7,8-HpCDD

C1,-0CDD

PCDFs

¥C12-2,3,7,8-TeCDF

“Cw-1,2,3,7,8-PeCDF

¥C12-2,3,4,7,8-PeCDF

*Ci.-1,2,3,4,7,8-HXCDF

*Ci.-1,2,3,6,7,8-HXCDF

*Ci.-1,2,3,7,8,9-HXCDF

*Ci2-2,3,4,6,7,8-HXCDF

C.-1,2,3,4,6,7,8-HpCDF

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

**C12-0CDF

Co-PCBs non-ortho

*Ci2-3,3",4,4"-TeCB

*Ci2-3,4,4" ,5-TeCB

¥C12-3,3",4,4" ,5-PeCB

¥Ci2-3,3",4,4",5,5"-HXCB

mono-ortho

*Ci2-2,3,3",4,4"-PeCB

¥Ci2-2,3,4,4" ,5-PeCB

¥Ci2-2,3",4,4" ,5-PeCB

¥Ci2-2",3,4,4" ,5-PeCB

¥Ci2-2,3,3",4,4" ,5-HxXCB

¥Ci2-2,3,3",4,4" ,5"-HXCB

¥Ci2-2,3",4,4",5,5"-HXCB

¥Ci2-2,3,3",4,4",5,5"-HpCB

- 14 -



M M+2 M+4
PCDDs “Cio  |'*C1-TeCDDs 319.8965** 321.8936* 323.8906
"C1.-PeCDDs 353.8576 355.8546* 357.8516%*(1)
"C1,-HXCDDs 387.8186 389.8157* 391.8127**(2)
*C12-HpCDDs 421.7796 423.7766* 425.7737**
*C1,-0CDD 455.7407 457 .7377** 459.7348*
“Ciz  |"'C1-TeCDDs 331.9368** 333.9339* 335.9309
*C1.-PeCDDs 365.8978 367.8949* 369.8919**
*C12-HXCDDs 399.8589 401.8559* 403.8530**
*C12-HpCDDs 433.8199 435.8169* 437.8140**
*C1,-0CDD 467.7809 469.7779 471.7750*
PCDFs “Ci,  |"C1-TeCDFs 303.9016%** 305.8987* 307.8957
"C1,-PeCDFs 337.8627 339.8597* 341.8567**
"C12-HXCDFs 371.8237 373.8208* 375.8178**
*C12-HpCDFs 405.7847 407.7818* 409.7789%*
"C1,-0CDF 439.7457 441 .7428%* 443 .7399*
“Ci;  |"Ci-TeCDFs 315.9419%* 317.9389* 319.9360
"C1.-PeCDFs 349.9029 351.9000* 353.8970**
*C12-HXCDFs 383.8639 385.8610* 387.8580**
*C12-HpCDFs 417.8250 419.8220* 421.8191**
**C1,-0CDF 451.7860 453.7830**
Co-PCBs “Ci  |"Ci-TeCBs 289.9224** 291.9194* 293.9165
"C1,-PeCBs 323.8834 325.8804* 327.8775**
"C1,-HXCBs 357.8444 359.8415* 361.8385**
“2C12-HpCBs 391.8054 393.8025* 395.7995%*
“Ci  |"Ci-TeCBs 301.9626** 303.9597* 305.9567
"C1,-PeCBs 335.9236 337.9207* 339.9177**
"C12-HXCBs 369.8847 371.8817* 373.8788**
"C12-HpCBs 403.8457 405.8428* 407.8398**
*:
*ro 2
@ @ PCB

- 15 -




-6 PCDDs PCDFs Co-PCBs
M+2 M+4 M+6 M+8
PCDDs TeCDDs 77.43 100.00 48.74 10.72 0.94
PeCDDs 62.06 100.00 64.69 21.08 3.50
HxCDDs 51.79 100.00 80.66 34.85 8.54
HpCDDs 44 .43 100.00 96.64 52.03 16.89
0CDD 34.54 88.80 100.00 64.48 26.07
PCDFs TeCDDs 77.55 100.00 48.61 10.64 0.92
PeCDDs 62.14 100.00 64.57 20.98 3.46
HxCDDs 51.84 100.00 80.54 34.72 8.48
HpCDDs 44 .47 100.00 96.52 51.88 16.80
0CDD 34.61 88.89 100.00 64.39 25.98
Co-PCBs TeCBs 76.67 100.00 49.11 10.83 0.93
PeCBs 61.42 100.00 65.29 21.43 3.56
HxCBs 51.22 100.00 81.48 35.51 8.75
HpCBs 43.93 100.00 97.67 53.09 17.38
100

- 16 -



-7 TEQ

TEF

IUPAC  WHO,1998-TEF

Number

PCDDs 2,3,7,8-TeCDD -
1,2,3,7,8-PeCDD -
1,2,3,4,7,8-HxCDD - 1
1,2,3,6,7,8-HxCDD - 1
1,2,3,7,8,9-HxCDD - 1
1,2,3,4,6,7,8-HpCDD - .01
0CDD - .0001

PCDFs 2,3,7,8-TeCDF - 1
1,2,3,7,8-PeCDF - .05
2,3,4,7,8-PeCDF - .5
1,2,3,4,7,8-HXCDF - 1
1,2,3,6,7,8-HXCDF - 1
1,2,3,7,8,9-HXCDF - 1
2,3,4,6,7,8-HXCDF - 1
1,2,3,4,6,7,8-HpCDF - .01
1,2,3,4,7,8,9-HpCDF - .01
OCDF - .0001

Co-PCBs non-ortho 3,3%,4,47-TeCB # 77 .0001
3,4,4" ,5-TeCB # 81 .0001
3,3%,4,4" ,5-PeCB #126 1
3,3",4,4",5,5"-HxCB #169 .01

mono-ortho 2,3,3",4,4"-PeCB #105 .0001

2,3,4,47 ,5-PeCB #114 .0005
2,3",4,4" ,5-PeCB #118 .0001
2",3,4,4" ,5-PeCB #123 .0001
2,3,3",4,47 ,5-HxCB #156 .0005
2,3,3",4,4" ,5"-HxCB #157 .0005
2,3%,4,4",5,5"-HxCB #167 .00001

21313',414',5,5._HDCB #189

.0001

- 17 -



-8 PCDDs PCDFs Co-PCBs
1UPAC WHO,1998-TEF
Number [(pg/g-fat)
TEF TEQ(pg-TEQ/g-fat)
P{2,3.7.8-TeCDD - 1
Cl1.2.3.7.8-PeCDD - 1
D|1,2.3,4,7,8-HxCDD - 0.1
D[1.2,3.6,7,8-HxCDD - 0.1
s|1.2.3.7,8,9-HxCDD - 0.1
1.2.3.4.6.7.8-HpCDD - 0.01
0CDD - 0.0001
Total PCDDs - -
P(2,3.7.8-TeCDF - 0.1
Cl1.2.3.7.8-PeCDF - 0.05
D|2,3.4,7.8-PeCDF - 0.5
Fl1.2,3.4,7,8-HxCDF - 0.1
s|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 - 0.0001
Total PCDFs - -
Total (PCDDs+PCDFs) - -
Cl[3,3",4,4"-TeCB # 77 0.0001
0(3,4,4",5-TeCB # 81 0.0001
| [3,3",4,4"5-PeCB #126 0.1
P13,3",4,4".,5,5"-HXCB #169 0.01
C|Total non-ortho PCBs - -
B(2,3,3",4,4"-PeCB #105 0.0001
s|2,3,4,47 ,5-PeCB #114 0.0005
2,3",4,4"5-PeCB #118 0.0001
2",3,4,47 ,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 mono-ortho PCBs - -
Total Co-PCBs - -
Total (PCDDs+PCDFs+Co-PCBs) - -
[ ]
L PCDDs,PCDFs Co-PCBs pg/g-fat
2, 2,3,7,8-TeCDD pg-TEQ/g-fat
1/2
3. N.D.
4.Total PCDDs Tota PCDFs PCDDs PCDFs 2,3,7,8-
5.Tota PCDDs+PCDFs 2,3,7,8-

6.Total non-ortho Co-PCBs
PCBs

7.Total Co-PCBs Co-PCBs

Total mono-ortho Co-PCBs

- 18 -

non-ortho Co-PCBs

mono-ortho Co-



70

—10] 10 100pg

| 10mL,
! 30mL(x 3)

5%NaCl 50mL

5%NaCl 50mL
!

(100mL) EtOH20mL
60mL
l «—
(20mLx n)
30mLx 2
(
!
! 2-3mL
!
!
| \
! !
(25% |

! !

(500p L)
! !

GC/MS GC/MS

mono-ortho Co-PCBs PCDD¢ PCDFs/non-ortho Co-PCBs

GC/MS
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50mL, 50mL

2mol/L KOH/EtOH 10mL
50mLx 2

, 1mL .

50u L

, HS 0.



12

coplaner PCBs
“polychlorobipheny! polychlorinatedbiphenyl
ortho-position
isomer
congener homologue
SIN

N o _oa_n

polychlorinated dibenzo-p-dioxins

polychl orinated dibenzofurans
tetrachlorodl benzo-p-dioxins

pentachl orodibenzo-p-dioxins
hexachlorodl benzo-p-dioxins

heptachl orodibenzo-p-dioxins

“octachl orodibenzo-p-dioxin

tetrachl orodibenzofurans

pentachl orodibenzofurans

hexachl orodibenzofurans

heptachl orodibenzofurans

octachl orodibenzofuran

tetrachl orobiphenyls

pentachlorob| phenyls
*hexachlorobiphenyls

heptachl orobiphenyls

2 3,7,8-TeCDD toxicity equivalency factor
2 3,7,8-TeCDD toxicity equivalency quantity
*sotope dilution mass spectrometry

PCDDs PCDFs Co-PCBs
13C 37C| 13C

gas chromatograph/massspectrometry

gas chromatograph/massspectrometer

hlgh resolution gas chromatography

hlgh resolution gas chromatograph

hlgh resolution mass spectrometry

hlgh resolution mass spectrometer

hlgh resolution gas chromatography/high resolutionmassspectrometry
hlgh resolution gas chromatograph/high resolution mass spectrometer

* selected ionmonitoring
SIR selected ion recording SID selected ion detection

reI ativeresponsefactor
notdeterml ned
electron ionization
Internanonal UnionofPureandAppliedChemistry
WorIdHealthOrgamzaIlon
QuahtyAssurance/Qual|tyControI
Quallty Control Check Sample
2
HEPA
HEPA

1,000 10,000

GC/IMS

GC/IMS , GC/IMS
HEPA
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a7 GC

1
> GC GC
%
? 12 13C 13 12C 12
C C C
GC/MS
57
53]
59
GC GC/MS
60
o ' Ge/
MS 1 injection
62
1
® GC GC
* Total(PCDDs+PCDFs) 2 TotalPCDDs Total PCDFs
® Total Co-PCBs 2 non-ortho PCBs mono-ortho PCBs
®2 0 1
67
QA/QC
68
® QCCS
° GCIMS
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