4-1
HRGC-HRMS
4-2
- - PCDDs
PCDFs Co-PCBs
1
4-3
PCDDs 75 PCDFs 135
PCBs 209
isomer
homologue
congener
PCDDs - - polychlorinated dibenzo-p-
dioxins
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PCDFs
TeCDDs
PeCDDs
HxCDDs
HpCDDs
OCDD
TeCDFs
PeCDFs
HxCDFs
HpCDFs
OCDF
PCBs
TeCBs
PeCBs
HxCBs
HpCBs
Co-PCBs

PCBs
PCBs
PCBs
TEF
TEQ

PFK

HRGC

HRMS

HRGC-HRMS

SIM

polychlorinated dibenzofurans
- - tetrachlorodibenzo-p-dioxins
- - pentachlorodibenzo-p-dioxins
- - hexachlorodibenzo-p-dioxins
- - heptachlorodibenzo-p-dioxins
- - octachlorodibenzo-p-dioxin
tetrachlorodibenzofurans
pentachlorodibenzofurans
hexachlorodibenzofurans
heptachlorodibenzofurans
octachlorodibenzofuran
polychlorobiphenyls
tetrachlorobiphenyls
pentachlorobiphenyls
hexachlorobiphenyls

heptachlorobiphenyls

PCBs
1 2
coplanar PCBs
non-ortho PCBs
1 mono-ortho PCBs
2 di-ortho PCBs
2,3,7,8-TeCDD toxicity equivalency factor
PCDDs PCDFs PCBs
2,3,7,8- - -

2,3,7,8-TeCDD
toxicity equivalency quantity
perfluorokerosene
high resolution gas chromatography
high resolution gas
chromatograph
high resolution mass spectrometry

high resolution mass spectrometer

selected ion monitoring

152



RRF
QA/QC
vol%
mass%
ppm
ppb
ppt
ppg

Hg

ng

pg

Ss

cs

rs

DL

QL

100
10

1000

SN

relative response factor
quality assurance / quality control

volume per unit volume

weight per unit weight

1 parts per million; 10
1 parts per billion; 10°
1 parts per trillion; 10 2

1 parts per quadrillion; 10°%°

microgram; 100 19;10%g
nanogram; 10 1g;10°%g
picogram; 1 1g,10%¢g

sampling spike
clean-up spike

syringe spike

SN 3 detection limit

10 gquantification limit

- 20°C
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10 mm
30
2 mass%o

44 mass%

10 mass%

PCB

PCB

130 °C 5

509/ ¢
50 °C

22 mass%
44 mass%

40009/ ¢

0.063 0.210 mm 70

2 mass%

22 mass%

10 mass%

154

230 mesh

80°C

S



0.063 0.210 mm 70 230 mesh

10 mm 130 °C 18
5mm 500°C 8
5
6
4-5-1
4-5-1
PCDDs PCDFs PCBs IUPAC
TEQ 2,3,7,8-TeCDD 2,3,7,8-TeCDF

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
OCDD

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

3344-TeCB 77
3,44 5-TeCB 81
3,34,4'5-PeCB 126
3,34,4'55-HxCB 169

2,3,344-PeCB 105
2,3,44'5-PeCB 114
2,344 5-PeCB 118
2'3,4,45-PeCB 123
2,3,34,4'5-HxCB 156
23,344 5-HxCB 157
2,34,45,5-HxCB 167
2,3,3,4,4'55-HpCB 189

1,3,6,8-TeCDD

1,3,6,8-TeCDF

13C 37c|
4-5-2

PCDDs PCDFs
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GC-MS PCDDs PCDFs 0.1 1,000 pg
PCBs 0.5 1,000 pg 5
PCDDs PCDF 10 20 pg PCBs
50 pg 10 4-5-3
4-5-2
PCDDs PCDFs PCBs IUPAC

l3012'2y3,7,8'TECDD
12C,,-1,2,3,7,8-PeCDD
1C,,-1,2,3,4,7,8-HXCDD
12C ,-1,2,3,6,7,8-HXCDD
C,,-1,2,3,7,8,9-HxCDD
12C ,-1,2,3,4,6,7,8-HpCDD
3C,,-OCDD

o3l

13C12-2,3,7,8-TeCDF
13C12-1,2,3,7.8-PeCDF
13012'213-417.8'P8CDF
3C,,-1,2,3,4,7,8-HXCDF
3C,,-1,2,3,6,7,8-HXCDF
3C,,-1,2,3,7,8,9-HXCDF
3C,,-2,3,4,6,7,8-HXCDF
3C,,-1,2,3,4,6,7,8-HpCDF
1C,,-1,2,3,4,7,8,9-HpCDF
13C,,-OCDF

C,,-3,3'4,4-TeCB 77
13C12-3,4,4',5_TeCB 81
13C12‘3,3',4,4',5—PeCB

13(:12'313'1414',5,5"HXCB

126
169

13C12'21313',4,4"P6CB
13C12'213,4,4',5'PECB
13C12'213I,4,4',5'P9CB
13C12'2I:3,4,4',5'P9CB
3C,,-2,3,3',4,4' 5-HXCB
3C,,-2,3,3'4,4'5'-HxCB 157
¥C,,-2,3'4,4'5,5-HxCB 167
*C,,-2,3,3'4,4'5,5-HpCB 189

105
114
118
123
156

C,,-1,2,3,4-TeCDD
¥Cl,-2,3,7,8-TeCDD

8C,,-1,2,3,4-TeCDF
13012'112-314.6'P8CDF
3C,,-1,2,3,4,6,9-HXCDF
3C,,-1,2,3,4,6,8,9-HpCDF

13C,,-2,3'4'5-TeCB 70
15C,,-2,3,3,5,5-PeCB 111
3C,-2,2'3,4,4' 5-HxCB 138
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4-5-3 GC-MS
(P9)

( )5 (p9)
PCDDs 2,3,7,8-TeCDD 0.1 200 *C,,-2,3,7,8-TeCDD 10
1,2,3,7,8-PeCDD 0.1 200 C,,-1,2,3,7,8-PeCDD 10
1,2,3,4,7,8-HxCDD 0.2 400 *C,-1,2,3,4,7,8-HxCDD 10
1,2,3,6,7,8-HxCDD 0.2 400 *C,,-1,2,3,6,7,8-HXCDD 10
1,2,3,7,8,9-HxCDD 0.2 400 *C,-1,2,3,7,8,9-HxCDD 10
1,2,3,4,6,7,8-HpCDD 0.2 400 C,-1,2,3,4,6,7,8-HpCDD 10
OCDD 05 1,000* [*C,,-OCDD 20*
*C,,-1,2,3,4-TeCDD 10
PCDFs 2,3,7,8-TeCDF 0.1 200 ¥C,,-2,3,7,8-TeCDF 10
1,2,3,7,8-PeCDF 0.1 200 C,-1,2,3,7,8-PeCDF 10
2,3,4,7,8-PeCDF 0.1 200 C,-2,3,4,7,8-PeCDF 10
1,2,3,4,7,8-HXCDF 0.2 400 C,-1,2,3,4,7,8-HXCDF 10
1,2,3,6,7,8-HXCDF 0.2 400 C,-1,2,3,6,7,8-HXCDF 10
1,2,3,7,8,9-HXCDF 0.2 400 ¥C,-1,2,3,7,8,9-HXCDF 10
2,3,4,6,7,8-HxCDF 0.2 400 3C,-2,3,4,6,7,8-HXCDF 10
1,2,3,4,6,7,8-HpCDF 0.2 400 ¥C,-1,2,3,4,6,7,8-HpCDF 10
1,2,3,4,7,8,9-HpCDF 0.2 400 ¥C,-1,2,3,4,7,8,9-HpCDF 10
OCDF 05 1,000 [*C,,-OCDF 20
**C,,-1,2,3,4-TeCDF 10
¢C,,-1,2,3,4,6-PeCDF 10
c,,-1,2,3,4,6,9-HxCDF 10
*C,,-1,2,3,4,6,8,9-HpCDF 10
3,344-TeCB 77 05 1,000 [®C,-3344 -TeCB 77 50
PCBs 3,4,4'5-TeCB 81 05 1,000 [®C,-34,45-TeCB 81 50
3,3,4,4',5-PeCB 126 05 1,000 [¥C,-3,3,4,4'5-PeCB 126 50
3,3,4,4',5,5-HxCB 169 05 1,000 [%“C,-3,34,4,55-HxCB 169 50
2,3,3,4,4-PeCB 105 05 1,000 [%C,-2,3,3'4,4-PeCB 105 50
2,3,4,4',5-PeCB 114 05 1,000 [®C,-2,3,4,4'5-PeCB 114 50
2,34,4'5-PeCB 118 05 1,000 |®C,-2,3'4,4'5-PeCB 118 50
2',3,4,4'5-PeCB 123 05 1,000 |®C,-2'34,4'5-PeCB 123 50
2,3,3,4,4'5-HxCB 156 05 1,000 [%C,-2334,4'5-HXCB 156 50
2,3,3,4,4',5-HxCB 157 05 1,000 [®C,-2,3,3'4,4'5-HxCB 157 50
2,3,4,4',5,5-HxCB 167 05 1,000 [®C,-2,34,455-HxCB 167 50
2,3,3,4,4',5,5-HpCB 189 05 1,000 [%C,-2,3,3,4,455-HpCB 189 | 50
$C,-2,3'4'5-TeCB 70 50
C,-2,3,3'5,5-PeCB 111 50
¥C,,-2,2',3,4,4'5-HxCB 138 | 50

* OCDD PCDDs

4-6
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10 mm 300 mm 349

10 mm 11
20 mm 300 mm 1lg 44 %
59 22% 8¢
10 mm 11
10 mm 300 mm 1lg 10 %
39 10 mm
11
4-6-1 20 mm 300 mm 0.9¢
2% 34 099 44 % 45¢g
22% 64 099 10% 34
649 11
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69
10 % 39
09¢g
22% 649
44 % 45¢g
09¢g
2% 39
09¢g
4-6-1
10 mm 300 mm 10g
10 mm 11
10 mm 300 mm 10 mm
1lg 10 mm 11
KD 12
0.1 pg
0.2 pg 0.5 pg PCBs 0.2 pg
4-8 3 1

159



250 280 °C
50 350 °C
0.22 0.32mm 25 60m
2
13
99.999 %
2
m/A m 10,000
250 350 °C El
30 70V
SIM SIM
1
4-7
14
4-7-1
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U

<

Na2S O4 1M- KOH/MeOH 100ml 10m
Na2SO4
3%- JEtOH 30ml
EtOEV/ 100mlix 3 60%-KOH ~ 20ml
100mix 2 2-12
1M- KOH/Me OH 50ml 250ml
16
100mlix 3 50 15
2%-NaCl  200mlix 2
250ml EtOH/  60ml
100mix 3 80mix 3
K 2%-NaCl 200mlx 2 80mlix 3
/_< 1 \
10-20mlx 5-8
10-20mix 3-4
15 0ml - ; 120m|
|
[ |
100ml | | 100ml
/_< 1
[ |
( )
40ml
1 —— 3% DCW/ goml 150ml
E | 505-DCM/  150ml 200ml 1
3 2
> <«
lcc-ms  ||cc-ms | GC-MS
PCDDs/ PCBs/
PCBs PCDFs PCDDs/
k PCDFs
4-7-1
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15
/
/
59 10
/ 3 1 viv 400 ml
80 90°C
30 °C
%
/
59
40 ml 2
20 ml 2
/ 1 1 viv 80 ml
60 ml
30 °C

%

162

20 ml

16



1/50
1,000 pg PCBs
4
18
1
20 g
/ 100 ml
10
21
2%
3ml
2
204¢
309g/¢ /
20 ml
50 °C 15

PCDDs

30 ml

23

163

GC-MS
17
PCDFs
2,500 pg

19

1 mol/ ¢

20
250 ml

100 ml 2

200 ml
21

600 g/ ¢
22

/ 1 1 viv

500

100 ml

10 ml

60 ml



80 ml 24 10

80 ml 2
80 ml 25
3ml
3
a)
20 g 4 10
/ 1 2 vlv 100 ml
10
2
100 ml 1
b)
a) 1 mol/ ¢ / 50
ml 2 20
100 ml 50 ml
10
50 ml 2
2% 100 mi
3ml
4 26
20 g 4 10
27
28
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16

ml

3ml

29

150 180°C 1500 2000 psi

PCBs

10 20 ml

ml

30

31

3ml
32
PCBs PCBs PCDDs/PCDFs
PCDDs/PCDFs PCBs
PCBs
4-7-1 33
50 100 ml

34
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50 ml
3ml

3ml
2
100 ml
2.5 ml/min 1
3ml

3ml
2
120 ml
2.5 ml/min 1
3ml

3ml

100 ml
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2.5 ml/min 1 35
3ml
36
3ml
2
150 ml
2.5 ml/min 1 35
3ml
37
3ml
2
40 ml
2.5 ml/min 1 35
PCBs PCBs 38
3% viv / 80 ml
2.5 ml/min 1
PCBs PCBs
50 % vliv 150 ml
2.5 ml/min 1
PCDDs PCDFs PCDDs/PCDFs
3ml

167

39

35

40

35

PCBs



41
42
1 2
43
150 ml 25
ml/min 1 35 PCBs PCBs
44
200 ml
2.5 ml/min 1 35
PCBs PCBs PCDDs/PCDFs
45
3ml
6
PCDDs/PCDFs PCBs
1ml
1 2ml 3
46
47 GC-MS
48
4-8

168



HRGC-HRMS

SIM

GC

4-8-1
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4-8-1 GC

1 PCDDs PCDFs

OPTIC2 (ATUS) & At-Column
SP-2331
60m 0.25mm 0.20 pm
He 99.999 %
OPTIC2
140°C 1.5 — 20°C/ — 200°C O
— 3°C/ —240°C O — 20°C/ — 270 °C

PCDDs PCDFs 2,3,7,8
PCBs

CP-SIL8CB-MS

30m 0.25mm 0.25 pm

He 99.999 %

280°C 1.2ml/

120°C 1.5 — 30°C/ — 200°C O

— 5°C/ — 240°C O — 30°C/ — 290°C

3 PCBs

HT-8 SGE

50m 0.22mm 0.25 um

He 99.999 %

280°C 1.2ml/

130°C 1 — 20°C/ — 220°C O
— 5°C/ — 320°C

MS
10,000
SIM

49 PCDD PCDF
4-8-2 PCBs 4-8-3
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4-8-2 PCDD PCDF
M* (M+2)* (M+4)*
PCDDs TeCDDs 319.897 321.894
PeCDDs 353.858 355.855 357.852"
HxCDDs 389.816 391.813"
HpCDDs 423.777 425.774
OCDD 457.738 459.735
PCDFs TeCDFs 303.902 305.899
PeCDFs 337.863 339.860 341.857
HXCDFs 373.821 375.818
HpCDFs 407.782 409.779
OCDF 441.743 443.740
13C,,-PCDDs  [TeCDDs 331.937 333.934
PeCDDs 365.898 367.895 369.892"
HxCDDs 399.859 401.856 403.853™
HpCDDs 435.817 437.814
OCDD 469.778 471.775
13C,,-PCDFs TeCDFs 315.942 317.939
PeCDFs 349.903 351.900 353.897™
HXCDFs 385.861 387.858™
HpCDFs 419.822 421.819™
OCDF 453.783 455.780"
330.979
PFK 380.976
430.973
442.973
* 1 PCBs
o 1 13C,,-PCBs
Aok PCDDs
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4-8-3 PCBs
M* (M+2)* (M+4)*
PCBs TeCBs 289.922 291.919
PeCBs 325.880" 327.877
HxCBs 359.841" 361.839"
HpCBs 393.802° 395.800°
13C,,-PCBs TeCBs 301.963 303.960™
PeCBs 337.9217 339.918™
HxCBs 371.882" 373.879”
HpCBs 405.843" 407.840™
330.979
PFK 380.976
* 1 PCDDs
2 GC-MS
GC
50
MS
51
3 SIM
GC-MS
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52

RRFcs RRFrs 53
GC-MS
1 3 GC-MS SIM
15
4-8-4

4-8-4

M* M+2 M+4  M+6 M+8 M+10 M+12 M+14
TeCDDs 0.764 1.000 0.494 0.110 0.010
PeCDDs 0.613 1.000 0.655 0.216 0.036 0.003
HxCDDs 0.511 1.000 0.817 0.358 0.089 0.012 0.001
HpCDDs 0.439 1.000 0.979 0.534 0.176 0.035 0.004
OCDD 0.337 0.877 1.000 0.653 0.268 0.071 0.012 0.001
TeCDFs 0.775 1.000 0.492 0.109 0.010
PeCDFs 0.613 1.000 0.654 0.215 0.036 0.002
HxCDFs 0.516 1.000 0.816 0.356 0.088 0.012 0.001
HpCDFs 0.439 1.000 0.978 0.533 0.175 0.035 0.004
OCDF 0.337 0.877 1.000 0.652 0.267 0.070 0.012 0.001
TeCBs 0.767 1.000 0.491 0.108 0.009
PeCBs 0.614 1.000 0.653 0.214 0.036 0.003
HxCBs 0.512 1.000 0.815 0.355 0.087 0.012 0.001
HpCBs 0.439 1.000 0.977 0531 0.174 0.034 0.004

*M
0
RRFcs

RRFcs 1

10 %
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RRch:%'ﬁ 1

RRFcs

Qcs Pg
Qs Pg

As

Acs

RRFrs
RRFrs RRFrs

10 % 54 55

Qrs. Acs 2
Qcs  Ars

RRFrs =

RRFrs

Qrs pg

Qcs Pg
Acs

Ars

1 1 GC-MS

SIM RRFcs RRFrs 4-8 1 4
+ 20 % 56

47 6 SIM
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SIM RRFcs

4-8 1 4
+ 20 % 56
+5%
+2%
2
1
N 3
S S/N =3
10 2
2/5
57
4-8 2 1
RRFrs 3

40 % 120 %
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60

I+

_Acs, Qrsd . 100
Ars  RRFrs Qcs

Rc
Acsi
Arsi

Qrsi
RRFrs

Qcsi

15% SIN
GC

GC

Al . Qcs

Q="

Acs RRFcs

Ai
Acsi

Qcsi
RRFcs

176

10

Pg

P9

61

P9

P9

58

+25%
59

4-8-4



Ci =(Qi- Qt)

Ci

Qt

10

0.2 pg

1

Z|

EDL

SIM

PCDDs PCDFs

0.5 pg

P9

Pg

177

Pa/g

EQL

P9

P9

PCBs

MQL

P9

0.2 pg

0.1 pg



10

Q=EQL"
\

EQL

Vi

SDL=MDL’

SQL=MQL’

SDL
SQL

MDL
MQL

Vi

GC-MS

6
P9
pg
ul
GC-MS pl
SDL
8
58
62
vo1
vi W
v-1
W
pa/g
pa/g
pg
pg
ul
GC-MS pl
g

178

SQL



3
4
4-9
1
PCDDs PCDFs
PCBs
SDL
SDL
4-9-1

ADL
2,3,7,8-
PCDDs
4-5-1 12
PCBs
SQL
SQL
SQL SDL
4-9-2

179

AQL

10

63

4-8 2 1

17
PCDFs



4-9-1

(WHO,2006 TEF)

pa/g-wet TEF pg-TEQ/g-wet
2,3,7,8-TeCDD 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
OCDD 0.0003
2,3,7,8-TeCDF 0.1
1,2,3,7,8-PeCDF 0.03
2,3,4,7,8-PeCDF 0.3
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
OCDF 0.0003
3,3,4,4'-TeCB 77 0.0001
3,4,4'5-TeCB 81 0.0003
3,3,4,4'5-PeCB 126 0.1
3,3,4,4'55-HxCB 169 0.03
2,3,34,4-PeCB 105 0.00003
2,3,4,4'5-PeCB 114 0.00003
2,3'4,4'5-PeCB 118 0.00003
2'3,4,4'5-PeCB 123 0.00003
2,3,3,4,4'5-HxCB 156 0.00003
2,3,3,4,4'5-HxCB 157 0.00003
2,3'4,4'55-HxCB 167 0.00003
2,3,3,4,4'55-HpCB 189 0.00003
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4-9-2

(WHO,2006 TEF)

pg/g-wet |TEF (pg-TEQ/g-wet)
2,3,7,8-TeCDD 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
OCDD 0.0003
2,3,7,8-TeCDF 0.1
1,2,3,7,8-PeCDF 0.03
2,3,4,7,8-PeCDF 0.3
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
OCDF 0.0003
3,3',4,4'-TeCB 77 0.0001
3,4,4',5-TeCB 81 0.0003
3,3',4,4',5-PeCB 126 0.1
3,3',4,4'5,5'-HXCB 169 0.03
2,3,3',4,4'-PeCB 105 0.00003
2,3,4,4',5-PeCB 114 0.00003
2,3',4,4' 5-PeCB 118 0.00003
2',3,4,4'5-PeCB 123 0.00003
2,3,3',4,4',5-HXxCB 156 0.00003
2,3,3',4,4'5'-HxCB 157 0.00003
2,3',4,4'5,5'-"HxCB 167 0.00003
2,3,3',4,4',5,5'-HpCB 189 0.00003

1,3,6,8-TeCDD
1,3,7,9-TeCDD
1,2,3,4-TeCDD
1.2,3,6,8-PeCDD

2,4,6,8-TeCDF
1,2,7,8-TeCDF
1,2,4,6,8-PeCDF
1,2,4,6,8,9-HxCDF
1.2.3.4.6.8.9-HpCDF

[TeCDDs
PeCDDs
HxCDDs
HpCDDs

TeCDFs
PeCDFs
HxCDFs
HpCDFs

PCDDs

PCDFs

PCBs
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4-9 1

TEF

TEF
SDL 1/2

TEQ

4-9-3

SQL
SDL

TEF

182

64 pg/g
TEF
SQL
0
SDL TEF
TEF

SDL

Pg-TEQ/g



4-9-3 WHO,2006 TEF,1998TEF,1998TEF

PCDDs 2,3,7,8-TeCDD 1 1 1
1,2,3,7,8-PeCDD 1 1 1
1,2,3,4,7,8-HxCDD 0.1 0.05 0.5
1,2,3,6,7,8-HxCDD 0.1 0.01 0.01
1,2,3,7,8,9-HxCDD 0.1 0.1 0.01
1,2,3,4,6,7,8,-HpCDD 0.01 <0.001 0.001
OCDD 0.0003 0.0001 <0.0001

PCDFs 2,3,7,8-TeCDF 0.1 1 0.05
1,2,3,7,8-PeCDF 0.03 0. 0.05
2,3,4,7,8-PeCDF 0.3 1 0.5
1,2,3,4,7,8-HXCDF 0.1 0.1 0.1
1,2,3,6,7,8-HXCDF 0.1 0.1 0.1
1,2,3,7,8,9-HXCDF 0.1 0.1 0.1
2,3,4,6,7,8-HXCDF 0.1 0.1 0.1
1,2,3,4,6,7,8-HpCDF 0.01 0.01 0.01
1,2,3,4,7,8,9-HpCDF 0.01 0.01 0.01
OCDF 0.0003 0.0001 <0.0001
3,3',4,4'-TeCB 77 0.0001 0.05 0.0001

PCB 3,4,4',5-TeCB 81 0.0003 0. 0.0005
3,3',4,4' 5-PeCB 126 0.1 0.1 0.005
3,3',4,4'.5,5'-HxCB 169 0.03 0.00 0.00005
2,3,3",4,4'-PeCB 105 0.00003 0.0001 <0.000005
2,3,4,4' 5-PeCB 114 0.00003 0.000 <0.000005
2,3'.4,4' 5-PeCB 118 0.00003 0.00001 <0.000005
2'.3,4,4' 5-PeCB 123 0.00003 0.0000 <0.000005
2,3,3',4,4' 5-HxCB 156 0.00003 0.0001 <0.000005
2,3,3',4,4' 5'-HxCB 157 0.00003 0.0001 <0.000005
2,3'.4,4'5,5'-HxCB 167 0.00003 0.00001 <0.000005
2,3,3',4,4'5,5-HpCB 189 0.00003 <0.0000 <0.000005

0 0 0
4
SDL JIS Z 8401 1
SQL JIS Z 8401
SDL
JIS Z
8401 2
SDL
JIS Z 8401
JIS Z 8401 2
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4-10

4-10-1

TEF

184



(EDL)

40 Rc 120

C::> N

SQL AQL

Rc<
Rc>120

40 Rc 120

+ 5%

+ 2%

>30% v 30%

4-10-1
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SOP Standard Operation Procedure

SOP

65
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T o

o

GC-MS

GC-MS

50 %

m/

m 10,000
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b)

GC-MS

188



3,4,4'5-TeCB 81 1,3,6,8-TeCDD 1,3,6,8-TeCDF
OCDD OCDF

3
GC-MS
GC-MS
66
a EDL PCDDs PCDFs 0.1 pg
0.2 pg 0.5 pg PCBs 0.2 pg
b 10,000
d
e RRFcs RRFrs 10% 54
RRF +20% 56
f
g GC +5%

2%
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10 %

2 2,3,7,8
PCDDs PCDFs 17 PCBs
+* 30%
30 %

40 120%
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4-11

SOP

101

-20

2 3
-50 Pa



a)

b)

192

e)

c)

d)



2,3,7,8- PCDDs PCDFs PCBs

PCBs PCDDs PCDFs 1 3

60

DX 60

90 B-Super | ICN

Carboxen 1000 1016

6 CIL

7 CIL

PCBs

9 PCDD PCDDs PCB
PCBs
PCDD PCDF 1 3
PCBs PCDD PCDF

10
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1

Zymark
13 PCDDs PCDFs

PCBs

DB-17 J&W PTE-5
14
15
16

PCDF 0.1 pg

5pg/g

17
18

Syncore
SP-2331 CP-SIL 88
DB-5 DB-5ms
BPX-5 BPX-50 SGE
HT-8 SGE
PCDD
1/50 100 % 1lg
SDL 20 g 0.25 pg/g SDL
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19

21

24

25

26

27

28

ASE

B-811 B-815
20 g
10
80 ml
1 2
3
B-811 B-815

195

PSE

Soxtherm

2%

Soxtherm



31

32

37

41
42

GC

PCBs

PCBs

PCDDs/PCDFs

PCBs

PCBs

PCBs

1,3,6,8-TeCDD

196

OCDD

GC-MS

PCBs

1,3,6,8- TeCDF
OCDF

0.5 1ml



44 PCBs

50 °C

47
17
48 10 pl

49

51

GC-MS

1l

1 ml

197

15 Carboxen

40
PCDDs PCDFs

20 pl
50 ul

SIM

300 mm



52

53 syringe spike RRFss
sampling spike RRFss RRFrs
4
10 %
15 %
55 1
56

RRFrs + 30 %

57

58

59 Ryan . Chromatography 541 131-183 1991 DB-1
DB-210 DB-225 CPS-1 SP-2331 CP-Sil 88 Smetic

PCDFs GC PCBs
5 647-675 1995 DB-5ms SP-2331 Ultra-2
572-573 2001 HT-8 Matsumura
compounds 31 14-19 1997

60
GC
61
62 SDL
0.1 pg 20 g
20 ul  GC-MS 1 ul 0.1 pg/g SDL SQL
63 2,3,7,8-

198

DB-5 DB-17
PCDDs
DB-5
10

Organohal ogen

SQL

0.33 pg/g



1,3,6,8-TeCDD 1,3,7,9-TeCDD 1,2,3,4-TeCDD 1,2,3,6,8-
PeCDD 2,4,6,8-TeCDF 1,2,7,8-TeCDF 1,2,4,6,8-PeCDF 1,2,4,6,8,9-HXCDF
1,2,3,4,6,8,9-HpCDF
64 4-7 2
65 GC-MS
GC

66 GC-MS
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