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Os
Cs

20

- Qt)

21 - Os

(Qi)

Qcsi
RRFcs

(pg)

>

(pg/ ng/

(P9)
(p9)

< Cs

(0 101.32kPa) (ng/md)

()
()

(0 101.32kPa) (ng/md)

o 20
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(Pg)(*)



( 0.1 0.5pg
1 5pg, 1 5pg 2 10pg
GC/MS 2,3,7,8-
3
0.1pg
1pg, 1pg 2pg
GC/MS
> (Xi X)
S =
1
, S :
Xi (pg)
X (pg)
n .
5.2
GC/MS
5.1 3
Q=QL =
Q (pg)
QL” (pg)
(L)
v, GC/MS (S])}
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0.2 1pg

10

0.2pg

GC/MS

10



5.3

10

DL > L
v, Ve V
Ve
QL > > 1
v, Ve V
(pg/ )
(pg/ )
(p9)
(pg)
GC/MS ()
(1)
(ml)
(ml)
2,3,7,8-
2,3,7,8-
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)

PBDDs

(RRFrs)

Acsi

Qrsi

100

Rc
Acsi
Arsi
Qrsi
RRFrs
Qcsi

PBDFs

Arsi

RRFrs

(TeBDDs OBDD
8
4

61

Qrsi
()

(pg)

()0

2,3,7,8-
TeBDFs OBDF)



8 PBDDs PBDFs
PBDDs PBDFs
TegDDs | 2578 TeBDFs | 78"
1,2,3,7,8-
PeBDDs 1,2,3,7.8- PeBDFs 2,3,4,7,8-
1,2,3,4,7,8-
1,2,3,6,7,8- 1,2,3,4,7,8-
HxBDDs 1.2.3.7.8.9- HxBDFs
1,2,3,4,6,7,8-
HpBDDs HpBDFs
1,2,3,4,6,7,8,9- 1,2,3,4,6,7,8,9-
OBDD OBDF
s PBDDs E— PBDFs
( ) PBDDs  PBDFs
1,2,3,4,7,8-HxBDD 1,2,3,6,7,8-HxBDD ,GC ,
7.2
9
ng/m*0  101.32kPa)
pg/L
pg/m?
pg/g-dry
pg/g-dry
po/g
7.3
1) JIS Z 8401 2
) JIS Z 8401 1
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1.2

PBDDs PBDFs

50 120

1 5pg,
GC/MS

1pg,

0.1 0.5pg
1 5pg 2 10pg )
2,3,7,8-
3
0.1pg
1pg, 2pg
GC/MS
GC/MS
3 10
2,3,7,8-
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0.2 1pg
5
0.2pg
GC/MS
5



1.3

(
)
( ) 2
1
GC/MS
2 3
2

2 3

(

)
10%
3 (e)
(e)( )
(@) ) ( ) (e a)
(e) (a) (e a)
(e) (d) d e (d)
10 ® @ f
(d) (e)
(d) 10
(f d f (e) (d) (e d)
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1.4

30

1.5

10

2,3,7,8-

2,3,7,8-

10
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@
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5 6
1
PBDDs
PBDDs PBDFs
JIS Z 8808

PBDFs



®3)

(4)

(5)

(6)

2.2

2.3

2.4

@)

@
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©)

PBDDs
PBDFs

OBDD

(4)
PBDDs PBDFs
(5)
(6)
PBDDs PBDFs
25

@)

1)

300mm ( )
2)
PFK
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)
3)

4)

@

3)

3

3.1

69

PBDDs

10,000

PBDFs

+

0

*)



(4)

H

2.6

(1)

N M T 1O ©O© M~ o
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- AN OO < 1N O M~ oo O
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1 PBDDs PBDFs
[30mGC ]
TeBDDs/DFs, PeBDDs/DFs, HxBDDs/DFs 2,3,7,8-
DB-17 (J&W )
0.25 mm 30m 0.25 pm

TeBDDs/DFs, PeBDDs/DFs, HxBDDs/DFs

TeBDDs/DFs, PeBDDs/DFs, HxBDDs/DFs

90 (2min) - (10 /min) - 190 - (5 /min)
280 (33min) - (10 /min) - 310
240 260
(60s)
1 2pL
1.5mL/min

2,3,7,8-

DB-5 (J&W )
0.25 mm 30m 0.25 pam
130 (Imin) - (5 /min) - 300
240 260
(60s)
1 2L
1.0mL/min

2,3,7,8-

DB-5MS (J&W )

0.32 mm 30m 0.25 pm
200 (1min) - (10 /min) - 300
200

1 2pL
1.0mL/min

10,000
35V
0.5mA
300
SIM

10,000
70V
0.6mA
300
SIM
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PBDDs PBDFs

[ OmGC ]
TeBDDs/DFs, PeBDDs/DFs, HxBDDs/DFs 2,3,7,8-

DB-17HT(&W )

0.32 mm 60 m 0.15 pm
150 (2min) - (15 /min) - 190 - (5 /min) -
280 (36min) - (10 /min) - 310

240 260
(60s)
1L
1.5mL/min
TeBDDs/DFs, PeBDDs/DFs, HxBDDs/DFs 2,3,7,8-

DB-5 (J&W )

0.32 mm 60 m 0.25 pm
130 (Imin) - (15 /min) - 300
240 260
(60s)
1L
1.0mL/min
TeBDDs/DFs, PeBDDs/DFs, HxBDDs/DFs 2,3,7,8-

DB-5MS (J&W )

0.32 mm 60 m 0.25 pam
200 (Imin) - (10 /min) - 300
200

1L
1.0mL/min

10,000
35V
0.5mA
300
SIM

10,000
oV
0.6mA
300
SIM
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3 PBDDs PBDFs

[10 20 GC ]
HpBDDs/DFs,0BDD/DF 2,3,7,8-
DB-17HT(J&W )
0.32 mm 10m 0.10 pm

150 (2min) - (15 /min) - 190 - (5 /min) -
280 (36min) - (10 /min) - 310
240 260
(60s)
1L
1.0mL/min

HpBDDs/DFs,0BDD/DF 2,3,7,8-
DB-5MS (J&W )
0.25mm 15m 0.10 pm
170 (Amin - (15 /min) -~ 260 - (10 /min) -
310 (8min
240 260
(60s)
1L
1.5mL/min

HpBDDs/DFs,0BDD/DF 2,3,7,8-
DB-5MS (J&W )
0.32 mm 20m 0.10 pam
200 (Imin) - (10 /min) - 300
200

1L
1.0mL/min

10,000
35V
0.5mA
300
SIM

10,000
70V
0.6mA
300
SIM
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PBDDs

2,3,7,8-TeBDD

1,2,3,7,8-PeBDD

1,2,3,4,7,8/1,2,3,6,7,8-HxBDD

1,2,3,7,8,9-HxBDD

1,2,3,4,6,7,8,9-OBDD

PBDFs

2,3,7,8-TeBDF

1,2,3,7,8-PeBDF

2,3,4,7,8-PeBDF

1,2,3,4,7,8-HxBDF

1,2,3,4,6,7,8-HpBDF

1,2,3,4,6,7,8,9-OBDF

PBDDs

TeBDDs

PeBDDs

HxBDDs

HpBDDs

OBDD

Total PBDDs

PBDFs

TeBDFs

PeBDFs

HxBDDs

HpBDFs

OBDF

Total PBDFs

Total(PBDDs+ PBDFs)

1.
2. “ND”
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1 PBDD PBDFs 1

TeBDDs/499.6904

100%

¥~—2378-TeBDD

Intensity
g
2

o0+ —

T T T T T T T T T T T T T T T 1
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
Retention Time (min)

PeBDDs/577.6009

100% 7

1,2,3,7,8-PeBDD

Intensity
g
2

04— - — e e o

T T T
28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48

Retention Time (min)
HxBDDs/657.5094

100% 7

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

Intensity
g
2

—, 2,3,6,7,8—HxBDD

T T T T T T T T T T T T T T T 1
46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74
Retention Time (min)

GC/MS

DB17-HT J W
0.32mm 60m 0.15pam
150 2minhold) - 15 /min - 190 - 5 /min - 280 (36min hold) -
10 /min - 310 (57min hold)
240
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TeBDFs/483.6955

100% |

2 PBDD

PBDFs

\2,3,7,8-TeBDF

04—
T T T T T T T T T T T T T 1
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
Retention Time (min)
PeBDFs/561.6060
100% | (TR [T
=) [a]
o [aa]
[ o
o o
'
= o
~ ~
ey <
o~ ™
—_ o~
é 50!
od-— - u
T T T T T T T T T T T T T T T T T T T T T 1
26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49
Retention Time (min)
HxBDFs/641.5145
4 [T
100% D
o
<
T
"
x
~
<
@
N
—
7 e
é 50!
4
T T T T T T T T T T T T T T T T T T T T T T T T 1
34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82

GC/MS

DB17-HT J W

0.32mm
150
10 /min - 310
240

2min hold) - 15 /min - 190

Retention Time (min)

60m 0.15pam

(57min hold)
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-5 /min - 280 (36min hold)
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3 PBDD PBDFs 3

681915
[a]
[a)
o
O
0 J
T T T T T T T T T T T T T T T T T T T T T T 1
7.2 76 80 84 88 9.2 96 100 104 108 112 116 120 124 128 132 136 140 144 148 152 156 160
Retention Time (min)
HpBDF/719.4248
1658944 -
LL
[a)]
[aa]
[eR
T
[ee)
n
~
©
n
<
; .
i ”
- N
n
i
o
T T T T T T T T T T T T T T T T T T T T 1
A -~ 80 84 88 9.2 96 100 104 108 112 116 120 124 128 132 136 140 144 148 152 156 160
OBDF/799 3333 Retention Time (min)
352637 -
LL
4 [a)
[aa]
E o
o
T T T T T T T T T T T T T T T T T T T T T T 1
7.2 76 80 84 88 9.2 96 100 104 108 112 116 120 124 128 132 136 140 144 148 152 156 160

GC/MS

Retention Time (min)

DB-5MS J W
0.25mm 15m 0.10pam
170  1min hold) —» 15 /min - 260

240

- 10 /min - 310 (8min hold)
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4 PBDD PBDFs 4

TeBDDs/499.6904

100% |

Intensity
< 2,3,7,8-TeBDD

o4

T T T T
23 24 25 26

19 20 21 22

PeBDDs/577.6009

100%

T T T T T T T T
27 28 29 30 31 32 33 34 35
Retention Time (min)

Intensity
<+—1,23,7,8-PeBDD

o4

T T T T T T T T T T T
28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48

Retention Time (min)
HxBDDs/657.5094

100%

1,2,3,7,8,9-HxBDD

o\

Intensity
g

T T T T T T T T T T T T T T T T T T T T T T T T T T T
46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74
Retention Time (min)

GC/MS

DB17-HT J W
0.32mm 60m 0.15pm
150 2minhold) - 15 /min - 190 - 5 /min - 280 (36min hold) -
10 /min - 310 (57min hold)
240
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5 PBDD

TeBDFs/483.6955

PBDFs

4 [T
100%
[a]
m
[
'_
'
@
™~
@
o~
.g
T T T T T T T T T T T T T 1
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
Retention Time (min)
PeBDFs/561.6060
4 (' [
100%
(@] o
[a1] m
[ [}
a o
1 '
=<} o
~ ~
¢! <
o~ )
— o~
g 50% J
o+
T T T T T T T T T T T T T T T T T T T T T T 1
26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49
Retention Time (min)
HxBDFs/641.5145
100%
w
[a]
m
<
T
v
@
~
<
@
N
g 508 /
OW
T T T T T T T T T T T T T T T T T T T T T T T T 1
34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82

GC/MS

DB17-HT J W
0.32mm

150  2min hold) -

10 /min - 310

240

60m

Retention Time (min)

0.15pm
15 /min - 190

—

-5 /min - 280 (36min hold)

(57min hold)
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6 PBDD PBDFs 6

OBDD/815.3284

130561

OBDD

Intensity

o

T T T T T T T T T T T T T T T T T 1
7.2 7.6 8.0 8.4 858 9.2 9.6 10.0 104 108 1.2 11.6 120 124 12.8 13.2 136 140 14.4 14.8 152 156 16.0
Retention Time (min)

HpBDFs/719.4250

1149384 w ~ ~
[a] ) I
o w fa) ~
Q o m L
& @ 2 2
n o] v/ om
~ z o
Q v o
< ; -
g ) .
n s
£ o
L5l
0
72 76 50 a4 a8 o2 o6 100 104 108 112 116 120 124 128 132 136 140 144 148 152 156 160
Retention Time (min)
OBDF/799.335 ~
w
5052657 - a
oM
[0}
[a]
v/
L
[a]
o0
] :
o

T T T T 1
7.2 7.6 8.0 8.4 8.8 9.2 9.6 10.0 104 108 1.2 11.6 120 124 12.8 13.2 136 140 14.4 14.8 152 156 16.0
Retention Time (min)

DeBDE NoBDEs NoBDEs (M-2Br)*  DeBDE
(M-2Br)*

GC/MS
DB-5MS J W
0.25mm 15m 0.10jam

170  1minhold) - 15 /min - 260 - 10 /min - 310 (8min hold)
240
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,GC/MS

, ,GC/MS
C,-2,3,7,8-TeBDF o
BC,-2,4,6,8-TeBDF o
C,,-2,3,7,8- TeBDD o
C,-1,2,3,7,8-PeBDF o
BC,-2,3,4,7,8-PeBDF o
C,,-1,2,3,7,8-PeBDD o
C,-1,2,3,4,7,8-HxBD o
BC,-1,2,3,4,7,8-HxBDD o
C,,-1,2,3,6,7,8-HxBDD o
C,-1,2,3,7,8,9-HxBDD o
C,-1,2,3,4,6,7,8-HpBDF o
C,,-1,2,3,4,6,7,8,9-0BD o
C,-1,2,3,4,6,7,8,9-OBDD o
ng/mL
STD1 STD2 STD3 STD4 STD5 STD6
2,3,7,8-TeBDF 0.5 2.0 10 50 100 200
2,3,7,8-TeBDD 0.1 0.4 2.0 10 20 40
1,2,3,7,8-PeBDF 0.5 2.0 10 50 100 200
2,3,4,7,8-PeBDF 0.5 2.0 10 50 100 200
1,2,3,7,8-PeBDD 0.2 0.8 4.0 20 40 80
1,2,3,4,7,8-HxBDF 0.75 3.0 15 75 150 300
1,2,3,4,7,8-HxBDD 0.75 3.0 15 75 150 300
1,2,3,6,7,8-HxBDD 0.75 3.0 15 75 150 300
1,2,3,7,8,9-HxBDD 0.75 3.0 15 75 150 300
1,2,3,4,6,7,8-HpBDF 0.75 3.0 15 75 150 300
1,2,3,4,6,7,8,9-OBDF 1.0 4.0 20 100 200 400
1,2,3,4,6,7,8,9-OBDD 1.0 4.0 20 100 200 400
C.,-2,3,7,8-TeBDF 40 40 40 40 40 40
C,,-2,4,6,8-TeBDF 40 40 40 40 40 40
3C,,-2,3,7,8- TeBDD 10 10 10 10 10 10
BC,,-1,2,3,7,8-PeBDF 40 40 40 40 40 40
BC,-2,3,4,7,8-PeBDF 40 40 40 40 40 40
C,-1,2,3,7,8-PeBDD 20 20 20 20 20 20
C,,-1,2,3,4,7,8-HxBD 40 40 40 40 40 40
C.,-1,2,3,4,7,8-HxBDD 75 75 75 75 75 75
C,-1,2,3,6,7,8-HxBDD 75 75 75 75 75 75
C,-1,2,3,7,8,9-HxBDD 100 100 100 100 100 100
C,-1,2,3,4,6,7,8-HpBDF 00 00 00 00 00 00
C,-1,2,3,4,6,7,8,9-0OBD 225 225 225 225 225 225
C,,-1,2,3,4,6,7,8,9-OBDD 225 225 225 225 225 225
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2,3,7,8-TeBDF

15C,,-2,3,7,8-TeBDF

2,3,7,8-TeBDD

13C12_2,3,7,8_ TEBDD

1,2,3,7,8-PeBDF

2,3,4,7,8-PeBDF

18C,,-2,3,4,7,8-PeBDF

1,2,3,7,8-PeBDD

13C12—1,2,3,7,8—PGBDD

1,2,3,4,7,8-HxBDF

C,,-1,2,3,4,7,8-HxBDF

1,2,3,4,7,8-HxBDD

1,2,3,6,7,8-HxBDD

1,2,3,7,8,9-HxBDD

15C,-1,2,3,4,7,8-HXBDD

1,2,3,4,6,7,8-HpBDF

C,-1,2,3,4,6,7,8-HpBDF

1,2,3,4,6,7,8,9-OBDF

13C12_1,2,3,4,6,7,8,9_OBD

1,2,3,4,6,7,8,9-OBDD

C,-1,2,3,4,6,7,8,9-OBDD

13C12—2,3,7,8—TGBDF

8C,,-2,3,7,8- TeBDD

8C,,-2,3,4,7,8-PeBDF

8C,,-1,2,3,7,8-PeBDF

C,,-1,2,3,7,8-PeBDD

C,,-1,2,3,4,7,8-HxBD

#C,,-1,2,3,4,7,8-HxBDD

#C,,~1,2,3,6,7,8-HxBDD

C,,-1,2,3,7,8,9-HxBDD

BC,-1,2,3,4,6,7,8-HpBDF

8C,,-1,2,3,4,6,7,8,9-OBDF

8C,-1,2,3,4,6,7,8,9-OBDD
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