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1) PBDDs/DFs
2,3,7,8-
2,3,7,8-TeBDD, 1,2,3,7,8-PeBDD, 1,2,3,4,7,8-HxBDD,
1,2,3,6,7,8-HxBDD, 1,2,3,7,8,9-HxBDD, OBDD,
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, OBDF

TeBDDs, PeBDDs, HxBDDs, HpBDDs, OBDD,
TeBDFs, PeBDFs, HxBDFs, HpBDFs, OBDF
2) / - -
MoBPCDDs MoBPCDFs
- - DiBPCDDs
DiBPCDFs DeBDE
2,3,7,8- /
2-MoB-3,7,8-TrCDD, 1-MoB-2,3,7,8-TeCDD, 2-MoB-3,6,7,8,9-PeCDD,
1-MoB-2,3,6,7,8,9-HxCDD, 1-MoB-2,3,4,6,7,8,9-HpCDD,
3-MoB-2,7,8-TrCDF, 1-MoB-2,3,7,8-TeCDF
2,3-DiB-7,8-DiCDD

MoBTrCDDs, MoBTeCDDs, MoBPeCDDs, MoBHxCDDs, MoBHpCDDs,
MoBTrCDFs, MoBTeCDFs, MoBPeCDFs, MoBHxCDFs, MoBHpCDFs

DiBDiCDDs, DiBTrCDDs, DiBTeCDDs, DiBPeCDDs, DiBHxCDDs
DiBDiCDFs, DiBTrCDFs, DiBTeCDFs, DiBPeCDFs, DiBHXCDFs

3) PCDDs/DFs Co-PCB
PCDDs/DFs  2,3,7,8-
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, OCDD,
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
PCDDs/DFs
TeCDDs, PeCDDs, HxCDDs, HpCDDs, OCDD,
TeCDFs, PeCDFs, HxCDFs, HpCDFs, OCDF
Co-PCB
3,4,4,5-TeCB, 3,3,4,4-TeCB, 3,3,4,4',5-PeCB, 3,3,4,4',5,5'-HxCB,
2',3,4,4,5-PeCB, 2,3,4,4',5-PeCB, 2,3,3,4,4-PeCB, 2,3,4,4",5-PeCB,
2,3,4,4,5,5-HxCB, 2,3,3,4,4',5-HxCB, 2,3,3,4,4",5-HXCB,
2,3,3,4,4,5,5-HpCB, 2,2°,3,4,4',5,5-HpCB, 2,2',3,3",4,4",5-HpCB

4) (PBDES)
PBDEs
4,4-DiBDE, 2,4,4'-TrBDE, 2,2',4,4'-TeBDE, 2,2',4,4',5-PeBDE,
2,2',4,4,6-PeBDE, 2,2',4,4',5,5'-HXBDE, 2,2',4,4',5,6’-HXBDE,
2,2',3,4,4,5,6-HpBDE, DeBDE
PBDEs
MoBDEs, DiBDEs, TrBDEs, TeBDEs, PeBDEs, HxBDEs, HpBDEs, OBDEs, NoBDEs, DeBDE



1-3

(1) DeBDE
1)
-1 (1)
(g/m%) % (n/s) m%/h m%/h
<0.001 32 3.7 20.0 2,020 1,950
A-1 <0.001 21 0.8 27.0 1,590 1,580
<0.001 13 0.8 11.4 2,240 2,230
47 16.5 895 884
A-2 21 11.5 3,490 3,450
<0.001 17 1.2 6.4 681 673
-2 )
) (ppm) (ppm)
<0.1 <0.1 20.9 <1 <0.2
A-1 <0.1 <0.1 20.9 <1 <0.2
<0.1 <0.1 20.9 <1 <0.2
A-2
<0.1 <0. 20.9 <1 <0.2
-3 (¢))
SS
pH
) (mg/L)
16.6 1.9
19.7 1.5 4.2
A-1 20.6 2.2
18.2 7.9 6.0
8.2 7.5 2.1
16.2 7.2 110
A-2
14.0 7.5 34
-4 @
(mg/L) (mg/L) (ms/m)
120 360 340
A-1 35 17,000 4,800
<0.1 7.0 9.6
A2 4.5 150 70
<0.1 18 20




(m*) (mg/m*)
A-1 179.9 0.8933
A-2 179.9 0.8482
2)
-6
16
(m*) () (D) (mg/m*) m/s
At 1008.5 6.2 55 0.0549 2.5 E
1008.2 6.2 55 0.1001 2.5 E
A 1007.5 14.9 74 0.1166 4.2 SSW
1008.3 14.9 74 0.1202 4.2 SSW
-1 -2
(calm = 2% ) (calm =1%)
-1 (A-1) -2 (A-2)
-7
day mg
A-1 30 320
A-2 30 275




-8 (€Y
SS
pH
m
¢ ) ) (ng/L) m
1 ) 12.7 8.1 3.6 2.8
() 11.5 8.1 2.4 3.5
13.7 7.7 29 17
A-2
14.6 7.6 34 15
-9 )
o/ | o/ | (el
”l 47 16,000 4,800
51 16,000 4,800
<0.1 17 20
A-2
<0.1 24 22
-10
O 1 ® | ® )
12. 4 . 10. 1.7
A1 0 54.0 0.0 0
11.3 51.0 8.1 2.47
Ap 14.0 8.5 0.8 0.06
14.2 19.2 1.8 0.14
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pH

11.8

11.9

11.8

6.8
6.9
6.9

7.0
7.1
6.9
7.2
7.0

7.1
6.8
6.8

6.7

6.7

6.8
6.8
8.0

7.8
7.8
7.3
7.3
7.2
7.0
7.1
7.1

7.4
7.3
7.4
9.1
9.2

9.2

9.4
9.4
9.5
7.0
6.9
7.0
6.8
6.8

6.9
6.8

6.9
6.8

6.9
6.9
6.8
7.0

7.1

7.0

)

(

37.9

38.1

38.0

44.8

44.3

44.5

43.4

44.1

43.7

37.0

37.0

36.5

35.2

35.3

35.3
34.1

34.3

34.1

37.0

38.3

37.6

37.4

37.2

37.4

37.5

37.4

37.4

33.7

35.4

35.0

31.6

31.8

32.0

33.0

33.0

33.1

30.7

30.9

30.8

31.0

30.9

30.9

31.0

31.0

30.9

29.8

29.7

29.8

30.3

30.5

30.0

(No.1)

J(No.1)

1

(

J(No.1)

(

(No.1)

(No.2)

Y(No.2)

1

(

Y(No.2)

(

(No.2)

2

3

B-1

B-3




2)

-12 2
SS
(mg/L) (mg/L) (mg/L) (ms/m)
70 0.3 110 470
26 0.3 110 300
(No.1) 43 0.6 68 300
( 1 )(No.1) 6,300 1.9 58 240
81 ( Y(No.1) 5,300 2.0 56 220
(No.1) 20 1.9 56 220
(No.2) 32 1.2 20 220
( 1 )YWNo.2) 6,600 2.4 23 210
( Y(No.2) 5,200 2.0 26 200
(No.2) 36 1.6 26 210
-1 110 0.4 240 130
-2 55 0.4 28 51
( 1) 3,400 1.4 92 84
B-3 « 2) 4,000 1.4 78 77
( 3 ) 3,000 1.4 78 79
-1 39 0.7 61 75
-2 40 0.8 60 75
-13
pH
)
-1 (No.1) 34.3 6.7
Bl -2 (No.1) 34.1 6.8
-1 (No.2) 36.9 7.1
-2 (No.2) 37.0 7.0
B-3 30.5 6.9
-14
B-2




3)

-15
» HBCD
®) HBCD
Q)
B-3
®)
(A)
(8)
(A
(®)
130 <30
80 >=<20
4)
-16
(DeBDE)
A
B-2
AC )
B-3 B( )
(HBCD)
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@
D

2)

3)

4)

14
/

MoBPCDDs

DiBPCDFs

25

14

180m?

1000m?

10

10
GC/MS

401

10%

PBDDs/DFs
MoBPCDFs
DiBPCDDs
PCDDs/DFs Co-PCB
(JIS K 0311 2005)
(JIS K 0312: 2005)
2
18 2
10
(JIS K 0312: 2005)
12 3
(PBDEs)
-1 6
1
500L 6
1
100L
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5)

6)

7)

150mm)1

(

9cm 5cm)2
5L 2L/min

10%

10cm

10

0.5pam
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HCI(2mol/L) 1g
20mmol
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PBDDs/DFs,MoBPCDDs/DFs,

-

J

DiBPCDDs/DFs,PCDDs/DFs,Co-PCB,PBDES

g v —\
| ( J
PCDDs/DFs
PBDDs/DFs ggéECB
MoBPCDDS/DFs S
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( ( )
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T ) T )
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Wi Do womL______ ) L - Lo )
CCoTTTTTTTTTTTTTTTTTT 3
125 :
i n- 200mL
| 100mL !
WS e e - N
( ) ( )
r ‘ ]
HRGC/HRMS HRGC/HRMS
SIM SIM
-11
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(4) GC/NS

1) (PBDDs/DFs)
-1
GC: HP-6890(Agilent )
MS: JMS-700 MStation( )
1)-2 GC
4 6

DB-17HT(J&W )
fused silica capillary column 30m><0.25mm(id)><0.15pam

90  2minhold -10 /min-190 -5 /min-280  33minhold
-10 /min-310 (14min hold)

DB-5MS(J&W )
fused silica capillary column 15m><0.25mm(id)><0.10pam
170  1minhold -15 /min-260 10 /min- 310 8minhold

1)-3 NS
MS 17 =20
4 6
MS
-17 NS

El
38eV
600IA
10kV
280
280
10,000

7 8
MS
-18 MS

El
38eV
600juA
9kV
280
280
10,000

17



-19

M+2)* (M+4)* (M+6)* (M+8)*

TeBDDs 497.6924 | 499.6904

PeBDDs 577.6009 | 579.5989

HxBDDs 655.5114 657.5094

HpBDDs 735.4199 737.4179
0BDD 813.3304 | 815.3284
TeBDFs 481.6975 483.6955

PeBDFs 561.6060 | 563.6039

HXBDFs 639.5165 | 641.5145

HpBDFs 719.4250 721.4230
OBDF 797.3355 | 799.3335

-20 ( )
M+2)* (M+4)* (M+6)* w+8)*

13C,,-TeBDDs 509.7327 | 511.7307

13C,,-PeBDDs 589.6412 | 591.6391

13C,,-HxBDDs 667.5517 | 669.5496

13¢,,-0BDD 825.3706 | 827.3686
13C,,-TeBDFs 493.7378 | 495.7357

13C,,-PeBDFs 573.6462 | 575.6442

13C,,-HxBDFs 651.5568 | 653.5547

13C,,~HpBDFs 731.4653 | 733.4632

18




2) MoBPCDDs/DFs

2)-1
GC: HP-6890(Agilent )
MS: Autospec ULTIMA(Micromass ) JMS-700 MStation( )
2)-2 GC
1 3 1 5

SP-2331(SUPELCO )
fused silica capillary column 60m><0.32mm(id)><0.20p}am
150 Iminhold -20 /min-200 -5 /min-260  50minhold

1 6 1 7
DB-17HT (J&W )
fused silica capillary column 30m><0.25mm(id)><0.15pam
130 -15 /min-280 -1 /min-290 2min hold

2)-3 MS
MS 21 -24

MS
=21 MS

El
356V, 38eV
600IA
8kV, 10kV
250

250
10,000

MS
-22  MS

El
38eV
600IA
10kV
280
280
10,000

19



-23

w+2)* (M+4)* (M+6)*
MoBTrCDDs 365.8435 367.8408
MoBTeCDDs 399.8045 401.8018
MoBPeCDDs 433.7655 435.7628
MoBHxCDDs 467.7265 469.7237
MoBHpCDDs 503.6847 505.6819
MoBTrCDFs 349.8486 351.8459
MoBTeCDFs 383.8096 385.8069
MoBPeCDFs 417.7706 419.7678
MoBHXCDFs 451.7316 453.7288
MoBHpCDFs 487.6898 489.6870
-24 ( )
(M+2)* (M+4)*
13C,,- MoBTeCDDs 411.8448 413.8420
MoBPeCDFs, MoBHXCDFs MoBHpCDFs
MoBPeCDDs, MoBHxCDDs MoBHpCDDs

20




3) DiBPCDDs/DFs
3)-1
GC: HP-6890(Agilent )
MS: Autospec ULTIMA(Micromass ) JMS-700 MStation(
3)-2 GC
2 2 2 6
DB-17HT (J&W )
fused silica capillary column 30m><0.25mm(id)><0.15pam
130 Iminhold -20 /min-200 -5 /min-250
-5 /min-310 13.5min hold

3)-3 MS
MS -25 =27
2 2 2 6
MS
-25 MS

El

35eV

600A

8kV

250

280

10,000

-26
w+2)* (M+4)* (M+6)*
DiBDiCDDs 409.7933 411.7910
DiBTrCDDs 443.7542 445.7518
DiBTeCDDs 477.7152 479.7127
DiBPeCDDs 513.6736 515.6711
DiBHXCDDs 547.6346 549.6320
DiBDiCDFs 393.7984 395.7960
DiBTrCDFs 427.7593 429.7569
DiBTeCDFs 461.7203 463.7178
DiBPeCDFs 497.6787 499.6761
DiBHXCDFs 531.6396 533.6370
-27 ( )
(M+2)* (M+4)*

13¢,,- DiBDiCDDs 421.8334 423.8311

DiBTrCDDs DiBHxCDDs,
DiBDiCDDs

DiBDiCDFs DiBHxCDFs

21

10min hold



4) (PCDDs/DFs Co-PCB)
(PCDDs/DFs)
4)-1
GC: HP-6890(Agilent )
MS: Autospec ULTIMA(Micromass ) JIMS-700 MStation( )

4)-2 GC
4 6
SP-2331(SUPELCO )
fused silica capillary column 60m><0.32mm(id)><0.20p}am
130 Iminhold -20 /min-190 -2 /min-250  27min hold

DB-17HT(J&W )
fused silica capillary column 30m><0.25mm(id)><0.15}am
150 Imin hold -25 /min-280 8.8min hold

DB-5MS(J&W )
fused silica capillary column 60m><0.25mm(id)><0.10p}am
120 Iminhold -20 /min-200 -3 /min-300  24minhold

4)-3 NS
MS 28 -32
4 6
MS
=28 NS

El
35eV
600A
8kV
250
250
10,000

7 8
MS
-29 NS

El
38eV
600A
10kV
280
280
10,000

22



4 8

MS
-30 MS

El

35eV

600 A

9kV

260

260

10,000

-31
M (M+2)* (M+4)*
TeCDDs 319.8965 321.8936
PeCDDs 353.8576 355.8546
HxCDDs 389.8156 391.8127
HpCDDs 423.7767 425.7737
0CDD 457.7377 459.7348
TeCDFs 303.9016 305.8986
PeCDFs 339.8597 341.8568
HxCDFs 373.8207 375.8178
HpCDFs 407.7818 409.7788
OCDF 441.7428 443.7398
-32 ( )
M (M+2)* (M+4)*
13C,,-TeCDDs 331.9368 333.9338
13C,,-PeCDDs 365.8978 367.8949
13C,,-HxCDDs 401.8559 403.8530
3C,,-HpCDDs 435.8169 437.8140
13C,,-0CDD 469.7780 471.7750
3C,,-TeCDFs 315.9419 317.9389
3C,,-PeCDFs 351.9000 353.8970
13C,,-HXCDFs 385.8610 387.8580
3C,,-HpCDFs 419.8220 421.8191
13C,,-0CDF 453.7830 455.7801
(Co-PCB)
4)-4
GC: HP-6890(Agilent )
MS: JMS-700 MStation( )
4)-5 GC

HT-8(SGE )
fused silica capillary column 50m><0.22mm(id)><0.25pam
130  1minhold -20 /min-220 5minhold -320 1minhold

23



4)-6 NS
MS
MS

-33

MS

El

38eV

600IA

10kV

280

280

10,000

-34

M+

(M+2)"

(M+4)"

TeCBs

289.9224

291.9194

PeCBs

325.8804

327.8775

HxCBs

359.8415

361.8387

HpCBs

393.8025

395.7995

-35

(

M+

(M+2)"

(M+4)"

13C12_ TGCBS

301.9626

303.9597

13C12_ PeCBS

337.9207

339.9177

13C12_ HXCBS

371.8817

373.8788

13C12_ HpCBS

405.8428

407.8398

24




5) (PBDES)
5)-1
GC: HP-6890(Agilent )
MS: JMS-700 MStation( )

5)-2 GC
17
HP-5MS(Agi lent )
fused silica capillary column 30m><0.25mm(id)><0.15}am
90 2minhold -10 /min-190 -5 /min-280 13min hold
-15 /min-310 (20min hold)

8 10
DB-5MS(J&w )
fused silica capillary column 15m><0.25mm(id)><0.10pam
170 (Iminhold 15 /min-260 -10 /min-310 (8minhold

5)-3 NS
MS 36 -39
17
MS

El
38eV
600IA
10kV
280
280
10,000

8 10
MS

El
38eV
600lIA
9kV
280
280
10,000

25



-38

M* M+2)* (M+4)* (M+6)* +8)* (M+10)*
MoBDEs 247.9837 249.9816
DiBDEs 325.8942 327.8921
TrBDEs 405.8027 407.8006
TeBDEs 483.7132 485.7111
PeBDEs 563.6216 565.6196
HXBDEs 641.5321 643.5301
HpBDEs 721.4406 723.4386
OBDEs [(M+6)-2Br] *641.5145 [(M+8)-2Br]"643.5125 801.3491 | 803.3471
NoBDEs [(+8)-2Br] *719.4250 [(M+10)-2Br]"721.4230 879.2596 | 881.2576
DeBDE [(M+8)-2Br] *797.3355 [(M+10)-2Br]*799.3335 957.1701 | 959.1681
-39 ( )

M* M+2)* (M+4)* (M+6)* (M+8)* (M+10)*
13C,,-MoBDEs 260.0239 262.0219
13C,,-DiBDEs 337.9344 339.9324
13C,,-TrBDEs 417.8429 419.8409
13C,,-TeBDEs 495.7534 | 497.7514
13C,,-PeBDEs 575.6619 577.6599
13C,,-HxBDEs 653.5724 655.5704
18C,,~HpBDES 733.4809 | 735.4789
13C,,-OBDEs [(M+4)-2Br]651.5568 [(M+6)-2Br]*653.5547 813.3894 | 815.3874
13¢,,-NoBDEs [(M+8)-2Br]731.4652 [(M+10)-2Br]*733.4632 | 891.2999 | 893.2979
13¢,,-DeBDE [(M+8)-2Br]"809.3757 [(M+10)-2Br]*811.3737 | 969.2104 | 971.2084

26






