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(2) GCIMS

(PBDESs)
1)
GC: HP-6890(Agilent )
MS: Autospec ULTIMA(Micromass ) JMS-700 MStation( )
2) GC
a. DB-17HT(J&W )
fused silica capillary column 30mx 0.25mm(id)x 0.15u m
90 2min hold -10 /min- 190 -5 /min- 280 33min
hold - 10 /min-310 (14min hold)
b. Ulta-2(HP )
fused silica capillary column 25mx 0.32mm(id)x 0.17y m
90 2minhold -15 /min-165 -5 /min-300 -20 /min
- 340 (2min hold)
)
a. DB-5MS(J&W )
fused silica capillary column 15mx 0.25mm(id)x 0.10y m
170 (Aminhold -15 /min-260 -10 /min- 310 (8min
hold
b. Quadrex MS
fused silica capillary column 15mx 0.25mm(id)x 0.10y m
120 (2minhold - 20 /min-220 (Iminhold -5 /min- 300
(2min hold
3) MS
MS -1 -3
-1 MS
35 ,36 ,38V
500u 600y
8kv, 10kv
250 ,280 ,300
250 ,280 ,300
10,000
-2
M* (M+2)* (M+4)* (M+6)* (M+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
OBDESs (M+6)*641.5145 (M+8)*643.5125 801.3491 | 803.3471
NoBDEs (M+8)"719.4250 (M+10)*721.4230 879.2596 | 881.2576
DeBDE (M+8)"797.3355 (M+10)*799.3335 957.1701 | 959.1681




1)

-3 ( )
M* (M+2)* (M+4)* (M+6)* (M+8)* (M+10)*
3C,,-MoBDEs 260.0239 | 262.0219
3C,-DIBDEs | 337.9344 | 339.9324
C_,-TrBDEs 417.8429 [ 419.8409
3C,,-TeBDEs 495.7534 | 497.7514
3C,,-PeBDEs 575.6619 [ 577.6599
3C,,-HxBDEs 653.5724 | 655.5704
3C_,-HpBDEs 733.4809 | 735.4789
3C,,-DeBDE (M+8)"809.3757 (M+10)*811.3737 069.2104 | 971.2084
A(TBBPA)
GC: HP-5890(Agilent )
MS: Autospec ULTIMA(Micromass )  JMS-700 MStation( )

5973(Agilent )

2) GC
a. HP-5MS(HP )
fused silica capillary column 30mx 0.25mm(id)x 0.25u m
120 1min hold 530 /min- 300 15min hold
b. DB-5(J&W )
fused silica capillary column 30mx 0.25mm(id)x 0.25u m
120 1min hold -30 /min- 300 8min hold
3) MS
MS -4 -6
-4  MS
38 ,70eVv
600p
8kv
280
230 ,280
10,000
-5
(M+2)* (M+4)* (M+6)*
TBBPA( ) 526.7316 528.7295 530.7275
TBBPA 541.7550 543.7530 545.7510
-6 ( )
(M+2)" (M+4)" (M+6)"
3C ,-TBBPA 538.7719 540.7698 542.7678




®

-7
ng/m’y ng/L ng/m’ ng/m*> [ng/m*/day| ng/L ng/g
MoBDEs 0.04 0.002 0.0005 0.0001 0.02 0.001 0.0009
DiBDEs 0.04 0.002 0.0005 0.0001 0.02 0.001 0.0009
TrBDEs 0.04 0.002 0.0005 0.0001 0.02 0.001 0.0009
TeBDEs 0.04 0.002 0.0005 0.0001 0.02 0.001 0.0009
PeBDEs 0.04 0.002 0.0005 0.0001 0.02 0.001 0.0009
HxBDEs 0.07 0.003 0.001 0.0002 0.04 0.002 0.002
HpBDEs 0.07 0.003 0.001 0.0002 0.04 0.002 0.002
OBDEs 0.07 0.003 0.001 0.0002 0.04 0.002 0.002
DBDE 0.2 0.007 0.002 0.0004 0.09 0.006 0.004
-8 4 A
ng/m’y ng/L ng/m° ng/m®> [ng/m*/day| ng/L ng/g
TBBPA 0.2 0.01 0.002 0.0004 0.08 0.01 0.004
1



-9 PBDEs TBBPA
P-1 P-2 P-3
(ng/m’y)
PBDEs 41 230 170 41 33 5.4
TBBPA 540 620000 4400 20 880 3.1
A-1 A-2 A-3
(ng/m’y)
PBDEs 120 27 140 22 1.0
TBBPA 350000 11000 7500 3500 860
E-1 E-2 E-3
(ng/my)
PBDEs
TBBPA
-10 PBDEs TBBPA
R-1 R-2 R-3 R-4 R-5 R-6
(ng/m’y)
PBDEs 3.9 16 30 110 1400 970
TBBPA 13 33 300 43 120 270
R-7
(ng/my)
PBDEs 24
TBBPA 14
1
2 P-1 Al A-1 PS ABS




-11 PBDEs TBBPA
(/D) P-1 P-2
PBDEs 81 270 1900 270 110 190
TBBPA 950 3700 37000 340 6.7 220
(ng/L) P-3
PBDEs 0.85 3.9 3.5 1.1 ND
TBBPA 23 13 140 9.4 ND
(ng/L) A-1 A-2
PBDEs 58 29 150 7600 ND
TBBPA 2200 12000 400 220000 ND
(ng/L) A3
PBDEs 400 370 2.2 19
TBBPA 530 4600 2000 300
(ng/L) E-1 E-2 E-3
PBDEs 0.15 ND 13 ND 16 0.70
TBBPA 180 ND 390 ND 6000 0.73
-12 PBDEs TBBPA
(ng/L) R-1 R-2 R-3 R-4 R-5 R-6
PBDEs 190000 600 420 110 180 530
TBBPA 25000 1500 230 18 130 200
(ng/L) R-7
PBDEs 1800
TBBPA 2600
3 P-1 A-1 A-1 ABS




-13 PBDEs __TBBPA
R-1 R-2 R-4
(ng/m)
PBDES 89 3300 1800 4000 2300
TBBPA 14 93 9.0 250 76
R-5 R-6 R-7
(ng/m)
PBDES 510 6700 290 19000 340
TBBPA 33 2.3 30 43 58




-14 PBDEs TBBPA
(ng/m%) P-1/A-1 p-2 P-3 A-2 A-3
PBDEs 42 7.4 0.061 0.58 0.52
TBBPA 10 0.64 0.17 10 6.4
(ng/m’) E-1 E-2 E-3
PBDEs 0.032 0.36 0.20
TBBPA 0.12 5.5 5.8
-15 PBDEs TBBPA
(ng/m*) R-1 R-2 R-3 R-4 R-5 R-6
PBDEs 0.58 0.61 0.51 3.3 0.44 1.1
TBBPA 0.23 0.24 0.16 1.1 0.13 0.17
(ng/m) R-7
PBDEs 0.89
TBBPA 0.31
a.
-16 PBDEs TBBPA
(ng/m’/day) P-1/A-1 P-2 P-3 A-2 A-3
PBDEs 2200 29000 100 3500 2300
TBBPA 2500 480 210 2200 2600
(ng/m*/day) E-2 E-3
PBDEs 680 690
TBBPA 3300 3000
-17 PBDEs TBBPA
(ng/m*/day) R-1 R-2 R-3 R-4 R-5 R-6
PBDEs 630 510 630 22000 670 3800
TBBPA 590 740 370 1400 130 1700
(ng/m’/day) R-7
PBDEs 570
TBBPA 620




-18 PBDEs TBBPA
(ng/L) P-1/A-1 P-3 A-3
PBDEs 1.2 0.81 0.40 0.53 0.36
TBBPA 3.5 1.7 0.52 62 2.4
(ng/L) E-1 E-2 E-3
PBDEs 0.44 0.44 0.92 0.84 83 27
TBBPA 0.40 0.22 22 0.80 11 4.1
-19 PBDEs TBBPA
(ng/L) R-3 R-5 R-7
PBDEs 0.52 0.46 27 13 3.4
TBBPA 0.24 0.44 9.3 2.1 0.37
a.
-20 PBDEs TBBPA
P-1/A-1 P-3 A-3
(ng/g-dry)
PBDEs 0.69 0.48 5.1 300 16
TBBPA 0.51 0.020 0.70 66 4.7
E-1 E-2 E-3
(ng/g-dry)
PBDEs 5.9 140 390 520 370 280
TBBPA 3.6 2.2 7.6 0.42 0.57 0.66
-21 PBDEs TBBPA
R-3 R-5 R-7
(ng/g-dry)
PBDEs 0.041 0.19 10 49 96
TBBPA 0.052 0.037 13 1.6 6.6
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(1)

PBDEs PS 92ng/m3N(5.4 230ng/m3N)
81ng/m3N(33 170ng/m°N)
ABS 70ng/m3N(1 140ng/m3N)
56ng/m3N(22 120ng/m°N)
360ng/m3N(3.9 1,400ng/m°N)

DeBDE PS DiBDEs
ABS OBDEs
MoBDEs ( -2
TBBPA PS 210,000ng/m3N(3.1
620,000ng/m3N) 1,900ng/m3N(540 4,400ng/m3N)
ABS 4,200ng/m3N(860 7,500ng/m3N)

120,000ng/m3N(3,500 350,000ng/m3N)
110ng/mN(13 300ng/m3N)

PBDEs PS 950ng/L(1.1
1,900ng/L) 120ng/L(0.85 270 ng/L)
140ng/L(3.9 270ng/L) 110ng/L 3.5ng/L

ABS 2.2ng/L 200ng/L 58 400
ng/L 200ng/L(29 370ng/L) 7,600ng/L

9.7ng/L(0.15 16 ng/L)

190,000ng/L 600ng/L(110
1,800 ng/L)
DeBDE PS OBDEs
ABS OBDEs HpBDEs -3
TBBPA PS 19,000ng/L(9.4
37,000ng/L) 440ng/L(23 950 ng/L)
1,900ng/L(13 3,700ng/L) 6.7ng/L 140ng/L
ABS 20,000 ng/L(2,000 37,000ng/L
1,000ng/L(400 2,200ng/L) 8,300ng/L (4,600
12,000ng/L) 220,000ng/L
2,200ng/L(180 6,000 ng/L)
25,000ng/L 780ng/L(18 2,600
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ng/L)

PBDEs 1,400 ng/m3(89 4,000ng/md)
7,400 ng/m3(1,800 19,000ng/m?3)
DeBDE OBDEs HpBDEs
( -4)
TBBPA 80ng/m3(14 250ng/m?)

33 ng/m3(2.3 76ng/md)

(2)

PBDEs PS 16ng/m3(0.061 42ng/ n¥) ABS
14ng/m3(0.52 42ng/md)
0.20ng/m3(0.032 0.36ng/ md)
1.1ng/m3(0.51 3.3ng/ m®)
DeBDE PS
OBDEs HpBDEs HpBDEs

( -5)

TBBPA PS 3.6ng/m¥(0.17 10ng/m?) ABS
8.8ng/m3(6.4 10ng/m°)
3.8ng/m3(0.12 5.8ng/ md)
0.33ng/m3(0.13 1.1ng/ m3)

PBDEs PS 10,000ng/m?/day(100 29,000
ng/m?/day) ABS 2,700 ng/m?/day(2,200 3,500ng/m?/day
680ng/m?/day(680 690ng/m?/day)
4,100ng/m?/day(510 22,000 ng/n¥/day)

DeBDE PS
OBDEs HpBDEs -6
TBBPA PS 1,100ng/m?/day(210 2,500
ng/m?/day) ABS 2,400ng/m?/day(2,200 2,600ng/m?/day)

3,200ng/m?/day(3,000 3,300ng/m?/day)

790ng/m?/day(130 1,700ng/m?/day)
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PBDEs PS 1.0ng/L(0.81 1.2ng/L)

0.40ng/L ABS 1.0ng/L(0.81
1.2ng/L) 0.53 ng/L 0.36 ng/L

28 ng/L(0.44 83ng/L)
9.4ng/L(0.44 27ng/L)

8.9ng/L(0.46 27ng//L)

DeBDE PS
OBDEs ( -7
TBBPA PS 2.6ng/L(1.7 3.5ng/L)
0.52ng/L ABS 2.6ng/L(1.7
3.5ng/L) 62 ng/L 2.4 ng/L
11ng/L(0.40 22ng/L) 1.7ng/L(0.22
4.1ng/L)
2.5ng/L(0.24 9.3ng//L)
PBDEs PS 0.59ng/g(0.48 0.69ng/g)
5.1 ng/g ABS 0.59ng/g(0.48
0.69ng/qg) 300 ng/g 16 ng/g
260ng/g(5.9 390ng/qg) 310ng/g(140
520ng/qg)
31ng/g(0.041 96ng/qg)
DeBDE PS
OBDEs NoBDEs OBDEs
( -8
TBBPA PS 0.27ng/g(0.020
0.51ng/g) 0.70ng/g ABS
0.27ng/g(0.020 0.51ng/qg) 66ng/g 4.7ng/g

3.9ng/g(0.57 7.6ng/g)
1.1ng/g(0.42 2.2ng/q)

4.3 ng/g(0.037 13ng/g)
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a.
-22 PBDES
pP-1 p-2 P-3
(ng/m’y)
MoBDEs ND ND ND 2.3 ND ND
DiBDEs ND 3.3 0.38 1.3 ND ND
TrBDEs ND 2.2 ND 0.69 ND ND
TeBDEs ND 4.0 1.3 0.055 ND 0.044
PeBDEs ND 6.7 1.1 ND ND 0.048
HxBDES 0.40 4.2 ND ND ND ND
HpBDES ND ND ND ND ND ND
OBDEs ND 16 ND 1.0 ND ND
NoBDEs 3.0 23 18 2.6 ND ND
DeBDE 38 170 150 33 33 5.3
Total PBDEs 41 230 170 41 33 5.4
-23 PBDES
A-1 A-2 A-3
(ng/m’y)

MoBDEs ND ND ND ND ND

DiBDEs 32 0.19 0.17 ND ND

TrBDES 7.6 ND 0.18 ND ND

TeBDEs 18 0.24 0.072 0.060 0.064

PeBDEs 14 0.044 0.042 ND ND

HxBDEs 2.1 0.51 1.1 0.66 ND

HpBDEs 2.1 2.2 6.8 1.6 ND

OBDEs ND 4.0 14 6.2 0.26

NoBDEs ND 1.5 7.0 2.3 ND

DeBDE 45 18 110 11 0.72

Total PBDEs 120 27 140 22 1.0
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-24 PBDES

R-1 R-2 R-3 R-4

(ng/m’y)
MoBDEs 0.89 ND ND 34
DiBDEs 0.46 ND ND 5.1
TrBDES 0.23 ND ND 1.7
TeBDEs 0.14 0.055 0.30 1.5
PeBDEs ND ND ND 0.50
HxBDEs ND 0.23 0.40 2.3
HpBDEs 0.11 0.82 1.2 8.8
OBDEs 0.071 1.0 1.4 9.5
NoBDEs 0.18 0.78 3.0 4.1
DeBDE 1.9 13 24 38
Total PBDEs 3.9 16 30 110
-25 PBDES
R-5 R-6 R-7
(ng/m’y)

MoBDEs ND 6.0 6.8
DiBDEs ND 8.0 4.9
TrBDEs 0.076 25 1.6
TeBDEs 0.56 60 0.42
PeBDEs 0.25 31 0.043
HxBDES 1.5 18 ND
HpBDES 7.1 20 ND
OBDEs 4.3 110 0.49
NoBDEs 17 59 0.59
DeBDE 1400 630 8.7
Total PBDEs 1400 970 24
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-26 TBBPA
P-1 P-2 P-3
(ng/m’y)
TBBPA 540 620000 4400 20 880 3.1
A-1 A-2 A-3
(ng/m’y)
TBBPA 350000 11000 7500 3500 860
=27 TBBPA
R-1 R-2 R-3 R-4
(ng/m’y)
TBBPA 13 33 300 43
R-5 R-6 R-7
(ng/m’y)
TBBPA 120 270 14
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-28 PBDEs
P-1 P-2
(ng/L)
MOBDEs ND ND ND ND ND ND
DiBDEs ND ND ND 0.018 0.016 0.0061
TrBDES ND ND ND 0.036 0.036 0.038
TeBDEs ND 0.050 0.21 0.081 0.079 0.079
PeBDEs ND ND 0.48 0.047 0.076 0.052
HXBDES ND ND 0.90 0.10 0.12 0.17
HpBDES ND ND 0.94 0.46 0.23 0.26
OBDEs ND 1.0 5.9 2.7 4.7 0.40
NOBDES 3.8 8.0 32 8.1 3.8 1.6
DeBDE 77 260 1900 260 99 180
Total PBDEs 81 270 1900 270 110 190
-29 PBDEs
P-3
(ng/L)
MoBDEs ND ND ND ND ND
DiBDEs 0.0032 0.12 ND 0.0030 ND
TrBDES ND ND ND ND ND
TeBDEs 0.0032 0.0086 0.0067 0.0055 ND
PeBDEs ND ND ND ND ND
HXBDES ND ND ND ND ND
HpBDES ND ND ND ND ND
OBDEs 0.30 ND 0.38 0.17 ND
NOBDES 0.070 ND 0.22 0.072 ND
DeBDE 0.48 3.8 2.9 0.83 ND
Total PBDEs 0.85 3.9 3.5 1.1 ND
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-30 PBDEs
A-1 A-2
(ng/L)
MoBDEs ND ND ND 0.15 ND
DiBDEs ND 0.43 0.0057 0.23 ND
TrBDEs ND 0.14 0.019 0.33 ND
TeBDEs 0.080 0.23 0.067 0.98 ND
PeBDEs ND 0.15 0.11 2.7 ND
HXBDEs ND 0.27 3.5 80 ND
HpBDEs 0.23 0.61 13 660 ND
OBDEs 0.88 1.5 6.9 810 ND
NoBDEs 2.8 2.0 2.2 200 ND
DeBDE 54 24 120 5900 ND
Total PBDEs 58 29 150 7600 ND
-31 PBDEs
A-3
(ng/L)
MoBDEs ND ND ND ND
DiBDEs 0.018 0.029 ND ND
TrBDEs 0.077 0.027 ND 0.0045
TeBDEs 0.33 0.22 0.0037 0.0081
PeBDEs 1.0 0.70 0.0053 0.046
HXBDEs 27 25 0.089 0.75
HpBDEs 83 80 0.29 2.3
OBDEs 110 150 0.70 7.3
NoBDEs 26 24 0.13 1.2
DeBDE 150 96 0.95 7.1
Total PBDEs 400 370 2.2 19
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-32 PBDEs
E-1 E-2 E-3
(ng/L)
MoBDEs ND ND ND ND ND ND
DiBDEs ND ND ND ND ND ND
TrBDEs ND ND ND ND ND ND
TeBDEs 0.0038 ND 0.018 ND ND ND
PeBDEs ND ND 0.017 ND ND ND
HxBDEs ND ND 0.18 ND 0.050 ND
HpBDES ND ND 0.78 ND 0.40 ND
OBDEs ND ND 1.2 ND 0.60 ND
NoBDEs ND ND 0.84 ND 1.4 ND
DeBDE 0.14 ND 9.7 ND 14 0.70
Total PBDEs 0.15 ND 13 ND 16 0.70
b.
-33 PBDEs
R-1 R-2 R-3 R-4 R-5 R-6
(ng/L)
MoBDEs ND ND ND ND ND ND
DiBDEs 70 1.3 ND 0.012 0.23 1.1
TrBDEs 260 3.3 0.36 0.099 2.0 6.9
TeBDEs 750 7.8 2.3 0.39 7.5 6.2
PeBDEs 430 6.2 1.7 0.33 5.1 5.1
HxBDEs 2000 13 2.6 0.96 2.2 7.9
HpBDES 7900 22 25 3.9 2.1 5.0
OBDEs 4900 57 38 6.0 14 100
NoBDEs 4000 26 27 3.2 13 51
DeBDE 170000 460 320 98 130 350
Total PBDEs 190000 600 420 110 180 530
-34 PBDEs
R-7
(ng/L)
MoBDEs 23
DiBDEs 8.7
TrBDEs 11
TeBDEs 32
PeBDEs 15
HXBDEs 30
HpBDEs 82
OBDEs 75
NoBDEs 67
DeBDE 1400
Total PBDEs 1800
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-35 TBBPA
P-1 P-2
(ng/L)
TBBPA 950 3700 37000 340 6.7 220
P-3
(ng/L)
TBBPA 23 13 140 9.4 ND
A-1 A-2
(ng/L)
TBBPA 2200 12000 400 220000 ND
A-3
(ng/L)
TBBPA 530 4600 2000 300
E-1 E-2 E-3
(ng/L)
TBBPA 180 ND 390 ND 6000 0.73
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-36 TBBPA
R-1 R-2 R-3 R-4
(ng/L)
TBBPA 25000 1500 230 18
R-5 R-6 R-7
(ng/L)
TBBPA 130 200 2600
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-37 PBDEs
R-1 R-2 R-4
ng/m3
MoBDEs 0.035 0.095 0.083 0.25 0.79
DiBDEs 0.058 0.21 0.21 0.24 0.60
TrBDEs 0.35 0.73 0.56 2.1 1.2
TeBDEs 1.4 2.5 2.1 10 3.1
PeBDEs 1.1 3.5 2.4 10 3.0
HXBDEs 2.9 95 58 230 68
HpBDEs 8.5 480 230 1200 330
OBDEs 16 280 180 780 320
NoBDEs 4.3 100 79 130 86
DeBDE 55 2300 1200 1700 1500
Total PBDEs 89 3300 1800 4000 2300
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-38 PBDEs
R-5 R-6 R-7
ng/m?

MoBDEs 0.023 0.15 0.023 0.025 0.085
DiBDEs 0.18 0.60 0.18 0.078 0.24
TrBDES 1.4 3.0 1.5 0.31 2.4
TeBDEs 6.1 12 6.1 19 10
PeBDEs 5.0 6.9 1.3 22 7.9
HXBDES 3.8 6.0 2.2 550 6.8
HpBDEs 2.1 25 1.5 2300 11
OBDEs 12 68 9.2 2300 23
NoBDEs 27 200 14 570 18
DeBDE 450 6400 250 13000 260
Total PBDEs 510 6700 290 19000 340
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-39 TBBPA
R-1 R-2 R-4
ng/m*
TBBPA 14 93 9.0 250 76
R-5 R-6 R-7
ng/m*
TBBPA 33 2.3 30 43 58
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-40 PBDEs
(ng/n®) P-I/A-L pp P-3 A-2 A-3

MoBDES ND 0.0044 ND 0.0018 ND
DiBDES 0.0016 0.0048 0.00054 | 0.0013 0.00034
TrBDES 0.0034 0.0039 0.00028 | 0.00046 | _ 0.00011
TeBDES 0.0045 0.0018 0.00067 | 0.0017 0.00065
PeBDES 0.0058 0.0016 0.00052 | 0.0015 0.0022
HXBDES 0.017 0.0047 0.00032 | 0.0070 0.040
HpBDES 0.027 0.012 0.00091 | _ 0.034 0.065
OBDES 0.14 0.066 0.0039 0.099 0.079
NoBDES 0.43 0.27 0.0032 0.034 0.024
DeBDE a1 7.0 0.051 0.40 0.31
Total PBDES 22 7.4 0.061 0.58 0.52

-41 PBDEs

(ng/m) E-1 E-2 E-3

MoBDES 0.0013 ND 0.0037
DiBDES 0.00030 0.00028 | 0.0019
TrBDES 0.00038 0.00038 | 0.00052
TeBDES 0.00032 0.0013 0.00040
PeBDES 0.00047 0.00081 | 0.00019
HXBDES 0.00050 0.00083 | 0.0012
HpBDES ND 0.0026 0.0040
OBDES 0.0016 0.013 0.013
NoBDES 0.0017 0.022 0.010
DeBDE 0.026 0.32 0.16
Total PBDES 0.032 0.36 0.20
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-42 PBDEs
(ng/m) R-1 R-2 R-3 R-4

MoBDES 0.0056 0.0020 ND 0.0044
DiBDEs 0.0041 0.0045 0.0026 0.0024
TrBDES 0.0044 0.0056 0.0080 0.0023
TeBDEs 0.0068 0.0074 0.017 0.0050
PeBDES 0.0046 0.0035 0.0086 0.0046
HXBDES 0.0099 0.0041 0.0052 0.15
HpBDES 0.023 0.018 0.016 0.83
OBDEs 0.060 0.045 0.051 0.39
NoBDES 0.036 0.035 0.037 0.071
DeBDE 0.43 0.48 0.36 1.8
Total PBDES 0.58 0.61 0.51 3.3

-43 PBDEs

(ng/m?) R-5 R-6 R-7

MoBDES ND ND 0.0018
DiBDEs 0.00073 0.00057 |  0.0029
TrBDEs 0.0037 0.0020 0.0075
TeBDEs 0.018 0.0088 0.015
PeBDES 0.011 0.0059 0.0092
HXBDES 0.0062 0.0025 0.013
HpBDES 0.0044 0.0028 0.034
OBDEs 0.013 0.011 0.068
NoBDEs 0.016 0.033 0.048
DeBDE 0.37 0.99 0.69
Total PBDEs 0.44 1.1 0.89
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-44 TBBPA
(ng/n) P-1/A-1 | py p-3 A-2 A-3
TBBPA 10 0.64 0.17 10 6.4
(ng/m%) E-1 E-2 E-3
TBBPA 0.12 5.5 5.8
-45 TBBPA
(ng/m%) R-1 R-2 R-3 R-4
TBBPA 0.23 0.24 0.16 1.1
(ng/m%) R-5 R-6 R-7
TBBPA 0.13 0.17 0.31
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-46 PBDEs
(ng/n/day) P-1/A-1 1p, p-3 A-2 A-3

MoBDEs ND ND ND ND ND
DiBDEs 0.27 0.79 0.15 0.44 0.16
TrBDEs 0.62 3.8 0.31 0.68 0.50
TeBDEs 1.7 2.4 0.33 0.83 3.1
PeBDEs 1.8 3.2 0.23 1.4 10
HXBDES 3.8 11 0.23 39 170
HpBDEs 14 29 0.61 240 520
OBDEs 76 270 3.6 290 940
NoBDEs 83 390 6.2 140 180
DeBDE 2000 28000 93 2800 450
Total PBDEs 2200 29000 100 3500 2300

-47 PBDEs

(ng/m?/day) E-2 E-3

MoBDEs ND ND
DiBDEs 0.37 0.98
TrBDES 1.5 0.25
TeBDEs 4.5 0.33
PeBDEs 3.1 0.26
HXBDEs 7.1 4.3
HpBDES 28 15
OBDEs 35 38
NoBDEs 33 26
DeBDE 570 600
Total PBDEs 680 690
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-48 PBDEs
(ng/m?/day) R-1 R-2 R-3 R-4

MoBDES 0.52 ND ND 0.13
DiBDEs 1.7 0.48 0.69 1.5
TrBDES 4.9 2.1 3.7 5.2
TeBDEs 11 5.6 8.9 13
PeBDES 5.6 2.7 5.0 11
HXBDES 11 4.4 6.6 230
HpBDES 30 17 24 1400
OBDEs 62 35 66 1500
NoBDEs 42 33 54 1200
DeBDE 460 410 460 17000
Total PBDES 630 510 630 22000

-49 PBDEs

(ng/m?/day) R-5 R-6 R-7

MoBDES ND ND ND
DiBDEs 0.33 1.1 0.37
TrBDEs 1.7 7.2 3.3
TeBDEs 4.2 21 9.9
PeBDES 2.0 9.5 5.1
HXBDES 1.1 2.6 9.6
HpBDES 2.1 120 28
OBDEs 55 480 88
NoBDES 61 690 37
DeBDE 540 2500 390
Total PBDEs 670 3800 570
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-50 TBBPA
(ng/n?/day) P-/A-1 1 by P-3 A-2 A-3
TBBPA 2500 480 210 2200 2600
(ng/m’/day) | E-2 E-3
TBBPA 3300 3000
-51 TBBPA
(ng/m*/day) | R-1 R-2 R-3 R-4
TBBPA 590 740 370 1400
(ng/m*/day) | R-5 R-6 R-7
TBBPA 130 1700 620
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-52 PBDEs
P-1/A-1 P-3 A-3
(ng/L)
MoBDEs ND ND ND ND ND
DiBDEs ND ND ND 0.0012 ND
TrBDES 0.0012 0.0013 0.0011 0.0012 ND
TeBDEs 0.0092 0.0089 0.0053 0.0065 0.0022
PeBDES 0.0052 0.0070 0.0022 ND ND
HXBDES ND ND ND 0.014 ND
HpBDES ND ND ND 0.037 0.0092
OBDEs ND ND ND 0.074 0.013
NOBDES 0.044 0.057 0.041 0.028 0.020
DeBDE 1.1 0.74 0.35 0.36 0.31
Total PBDEs 1.2 0.81 0.40 0.53 0.36
-53 PBDEs
E-1 E-2 E-3
(ng/L)
MoBDEs ND ND ND ND ND ND
DiBDEs ND ND ND ND 0.0049 0.0073
TrBDES ND 0.0016 ND ND 0.0012 0.0012
TeBDEs 0.0050 0.0075 0.0042 0.011 0.0062 0.0091
PeBDEs 0.0073 0.0040 0.0019 0.0098 0.0044 0.0056
HXBDES ND ND ND 0.0045 0.0080 0.0042
HpBDES ND ND ND ND 0.022 0.0076
OBDEs 0.032 0.024 0.032 0.035 0.38 0.058
NOBDES 0.033 0.031 0.045 0.032 3.0 0.34
DeBDE 0.36 0.37 0.84 0.75 79 27
Total PBDEs 0.44 0.44 0.92 0.84 83 27
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-54 PBDEs
R-3 R-5 R-7
(ng/L)

MoBDEs ND ND ND ND ND
DiBDEs ND ND ND 0.023 0.010
TrBDEs 0.0016 0.0016 0.0034 0.0066 0.0096
TeBDEs 0.012 0.014 0.022 0.023 0.037
PeBDEs 0.0050 0.0056 0.013 0.017 0.036
HXBDEs ND ND 0.061 0.0099 0.0089
HpBDEs 0.0042 0.0084 0.33 0.076 0.0054
OBDEs 0.080 0.083 0.86 0.82 0.14
NoBDEs 0.084 0.074 0.74 1.4 0.25
DeBDE 0.34 0.27 25 11 3.0
Total PBDEs 0.52 0.46 27 13 3.4
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-55 TBBPA
P-1/A-1 P-3 A-3
(ng/L)
TBBPA 3.5 1.7 0.52 62 2.4
E-1 E-2 E-3
(ng/L)
TBBPA 0.40 0.22 22 0.80 11 4.1
-56 TBBPA
R-3 R-5 R-7
(ng/L)
TBBPA 0.24 0.44 9.3 2.1 0.37
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-57 PBDEs
P-1/A-1 P-3 A-3
(ng/g-dry)
MoBDEs ND ND 0.010 0.43 ND
DiBDEs ND ND 0.0056 0.44 0.010
TrBDEs ND ND 0.0034 0.69 0.030
TeBDEs 0.0035 0.021 0.014 3.0 0.099
PeBDES 0.0036 0.044 0.0081 2.7 0.092
HXBDEs ND 0.010 0.0057 17 0.37
HpBDEs ND ND 0.010 52 1.1
OBDEs 0.015 ND 0.58 160 2.8
NoBDES 0.037 0.022 0.20 23 0.68
DeBDE 0.63 0.38 4.3 44 10
Total PBDEs 0.69 0.48 5.1 300 16
-58 PBDEs
E-1 E-2 E-3
(ng/g-dry)
MoBDEs ND 0.034 0.58 0.27 0.39 0.10
DiBDES 0.0033 0.032 0.42 0.12 0.44 0.15
TrBDEs ND 0.030 0.37 0.15 0.19 0.13
TeBDEs ND 0.092 0.75 0.77 0.81 0.42
PeBDEs 0.0048 0.11 0.63 0.38 0.67 0.32
HxBDES 0.023 ND 0.89 0.43 1.7 0.96
HpBDES 0.051 ND 2.2 0.42 6.9 5.3
OBDEs 0.38 1.3 6.9 1.3 35 10
NoBDEs 0.17 2.6 7.7 5.8 11 3.8
DeBDE 5.3 130 370 510 310 250
Total PBDEs 5.9 140 390 520 370 280
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-59 PBDEs
R-3 R-5 R-7
(ng/g-dry)
MoBDEs ND ND ND 0.017 0.11
DiBDEs ND ND ND 0.087 0.31
TrBDEs ND ND ND 0.054 0.31
TeBDEs 0.0023 0.0046 0.086 0.13 0.44
PeBDEs 0.0012 0.0043 0.039 0.10 0.38
HXBDEs ND ND 0.034 0.083 0.23
HpBDEs ND 0.0071 0.030 0.17 0.28
OBDEs ND 0.023 5.4 0.85 5.3
NoBDEs 0.0027 0.019 1.6 1.9 6.4
DeBDE 0.035 0.13 3.1 46 82
Total PBDEs 0.041 0.19 10 49 96
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-60 TBBPA
P-1/A-1 P-3 A-3
(ng/g-dry)
TBBPA 0.51 0.020 0.70 66 4.7
E-1 E-2 E-3
(ng/g-dry)
TBBPA 3.6 2.2 7.6 0.42 0.57 0.66
-61 TBBPA
R-3 R-5 R-7
(ng/g-dry)
TBBPA 0.052 0.037 13 1.6 6.6
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(PBDE )

40

IPCS 162 (1994)
(DeBDE)
1. in vitro( )
DeBDE
( )
) ( )
DeBDE Sb,0O,
( ) «C ) (char)
LDs,(50% ) 2,000mg/kg
DeBDE( 97 )
100g/kg( ) 50 g/kg (13 2,500 mg/kg )
100mg/kg
DeBDE 100mg/kg
100mg/kg
DeBDE
DeBDE( 94 99 )
50g/kg 25g/kg DeBDE
500/kg ( )
(
) 25g/kg
« )
25 50gDeBDE/kg
DeBDE
IARC( )(1990)
DeBDE
2.
DeBDE 200
PBDD PBDF
DeBDE 13
2,3,7,8-TeBDF TeBDD
13



3 ECa(50 ) 1mg DeBDE/

DeBDE

DeBDE
DeBDE
DeBDE
DeBDE
DeBDE
DeBDE
(NoBDE)

in vitro( )

(OBDE)
in vitro( )

OBDE
(
13 ) 100mg/kg
1,000 10,000mg/kg
OBDE
(8 14 ) 1.2mg/m
12 mg/m
OBDE P450
(UDP) ( )
OBDE
OBDE (25.0 50.0mg/kg )
( )
25mg/kg
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15.0mg/kg

15mg/kg
28 90
)
DNA in vitro( )
2.
3.
4.
OBDE
OBDE
OBDE
OBDE
OBDE
OBDE
OBDE
OBDE
(HpBDE)
in vitro( )
(HxBDE)
in vitro( )
(PeBDE)
1. in vitro( )

42

2.5mg/kg

100mg/kg

OBDE(5mg/kg



PeBDE

PeBDE
( 13 ) 100mg/kg
(round body)
24
P450 PeBDE 0.78u mol/kg
2.
3.
4.
PeBDE 24 38 50 60 4 8
PeBDE
PeBDE
20
PeBDE
PeBDE
PeBDE
(TeBDE)
1. in vitro( )
TeBDE 41 TeBDE PeBDE
2.
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4,
TeBDE 41 2,2'4.4 45 2,2',44'5'
7 8
TeBDE
TeBDE
20
TeBDE
TeBDE
(TrBDE)
in vitro( )
(DiBDE)
in vitro( )
(MoBDE)
1. in vitro( )
MBDE
2.
3.
96 LC,, 50 4.9mg/l
NOEC  2.8mg/l 48 LC;,, 0.36mgl/l

NOEC 0.046mg/l
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MBDE

MBDE
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2 (H15 3 )

(OBDE)

LDy, 5g/kg
LCy, 52.8 g/mi(lhr)
LDy, 2 g/kg (24hr)

)Sprague-Dawley 6 1 0 0.62 1.25 2.51mg/kg/day
90
30 60

2.51mg/kg/day  NOAEL

30.7
)Charles River CD 35 1 0 5 50 500mg/kg/day 90
5mg/kg/day
50mg/kg/day
500mg/kg/day
50mg/kg/day
Sprague-Dawley Charles
River CD 28
NOAEL 5mg/kg/day
DE-79
)Charles River CD 5 1 0 0.6 3.7 23.9 165.2mg/m3(
) 14 (8 /) 3.7mg/m?
23.9mg/m®
165.2mg/m?
NOAEL 0.6mg/m3( 0.2mg/m?)
DE-79
Charles-River Crb:COBS CD (SD) BR 25 1 0 25 10
25mg/kg/day 6 15
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10 mg/kg/day

25 mg/kg/day

NOAEL 2.5mg/kg/day
Charles-River CD 25 1 0 2.5 10 25mg/kg/day 6
15 10mg/kg/day
10mg/kg/day
NOAEL 2.5
mg/kg/day
FR-1208 25.3
26 1 0 2 5 15mg/kg/day
7 19 15mg/kg/day
15mg/kg/day
5mg/kg/day
5mg/kg/day
15
mg/kg/day
Sytex 111 33.5
DNA in vitro
IARC
NOAEL
NOAELZ2.51mg/kg/day
NOAELZ2.5mg/kg/day
NOAEL
90 10 0.25mg/kg/day

a7

NOAELO0.6mg/m?



0.2mg/m? 14 10
0.02mg/m?
MOE
0.25mg/kg/day
0.02mg/m?®
MOE 10 MOE 100
>
)
PNEC
[95% 1 PEC/
(PEC) PNEC | LNEc
0.1p g/L (1987) | 0.01y g/L (1987) —
Mg/l
0.1p g/L (1987) 0.01p g/L (2987) —
1)
2
PEC/PNEC 0.1 PEC/PNEC 1
>
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0.1

Ho/L
PNEC
(DeBDE)
( )
(
)
1.
LDLo 500 mg/kg
LD 3 9/Kg
()
)Sprague-Dawley 25 1 ( 77.4
(NoBDEs)21.8 ) 0 0.01 0.1 1 mg/kg/day 2
NOAEL
1mg/kg/day
)Sprague-Dawley ( ) ( 77.4 NoBDEs21.8 )
0 8 80 800mg/kg/day 30 80mg/kg/day
NOAEL 8mg/kg/day
)Fisher 344/N 50 1 ( 94.97 ) 0 1,120
2,240mg/kg/day 0 1,200 2,550mg/kg/day 103
2,240mg/kg/day
1,200mg/kg/day
(acanthosis) NOAEL
1,120mg/kg/day ( )
Sprague-Dawley 20 1 ( 77.4 NoBDEs21.8 )
0 10 100 1,000mg/kg/day 6 15
1,000mg/kg/day
10mg/kg/day

49



LOAEL10mg/kg/day

Sprague-Dawley 1 ( 77.4 NoBDEs21.8 )
Omg/kg/day( 20 40 ) 3 30mg/kg/day ( 10 20 ) 100mg/kg/day(
15 30 ) 60 1

NOAEL
100mg/kg/day

IGS BR ( 97.34 ) 0 100 300 1,000 mg/kg/day

0 19

1,000mg/kg/day

NOAEL 1,000mg/kg/day

Fisher 344/N 50 1 94-97 0 1,120
2,240mg/kg/day 0 1,200 2,550mg/kg/day 103
1,120mg/kg/day 2,550mg/kg/day

2,240mg/kg/day

B6C3F1 50 1 97 0 3,200
6,650mg/kg/day 0 3,760 7,780mg/kg/day 103
3,200mg/kg/day
Sprague-Dawley 25 1 77.4
NoBDE?21.8 0 0.01 0.1 1mg/kg/day 2
IARC 3
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3. NOAEL

NOAEL
1,000mg/kg/day
4,
MOE
0.0000027pg/kg/day 0.000047 pg/kg/day 1,000mg/kg/day 5,000,000
0.02 pg/kg/day 0.02 ug/kg/day 2,100,000,000
MOE 10 MOE 100
>
0.0000027ug/kg/day 0.02upg/kg/day 0.000047ug/kg/day
0.02ug/kg/day
1,000mg/kg/day MOE Margin of Exposure 5,000,000
2,100,000,000
( )
1. PNEC
2.
[95% 1 PEC/
(PEC) PNEC | ooEc
0.000037pg/L 0.000058pg/L
(2001) (2001) _ -
Mgl
0.1p g/l (1987) 0.01u g/L (1987) —

1
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PEC/PNEC 0.1 PEC/PNEC 1

>
0.000037ug/L
0.1pg/L
PEC 0.000058pg/L 0.1pg/L
PNEC

4,320t
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A(TBBPA)

IPCS 172
(1995)
1. in vitro(
TBBPA
>5g/kg
>2g/kg
>0.5mg/l
3.16g/kg
TBBPA
(
TBBPA (
2,500mg/kg TBBPA
18mag/I

A(TBBPA)
)
LD4,(50% )
10g/kg LDs,
LC5,(50% )
TBBPA
)
) (chloracnegenic activity)
3

TBBPA(18,000mg/im®) 4 [/ 5 | 2

TBBPA1,000mg/kg 28

TBBPA100mg/kg

90

6 15
2.5mg/kg
3g/kg

(1,000mg/kg)

90

4,900mg/kg ( 700mg/kg )
15,600mg/kg ( 2,200mg/kg /

10mg/kg
0 19
10g/kg 5 3

S9mix

(Salmonella typhimurium)TA1535 TA1537 TA1538

TA98 TA100
10,000u g/
2

(Saccharomyces cerevisiae)
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TBBPA 54
TBBPA 28
ECy,, 0.1 1.0mg/l 9.6mg/l
(Daphnia magna) 48 LCy,, 0.96mg/l
0.32mg/l 5% 21
ECs, >0.98mg/I
TBBPA [Maximum
Toxicant Concentration(MATC)] 0.30 0.98mg/l (Mysid
shrimp)(<1 5 10 ) 96 LCso 0.86 1.1 1.2mg/l
(Eastern oysters) 96 ECg( ) 0.098mg/I
(NOEC) 0.0062mg/I
TBBPA 96 LCs,
0.51 0.40 0.54mg/l 3 0.10 0.18 0.26mg/l
TBBPA 35 ( )
MATC 0.16 0.31mg/l
(Chironomous tentans) 14
TBBPA 0.039 0.045 0.046mg/l
pKa2 pH
TBBPA
TBBPA
TBBPA
TBBPA
TBBPA TBBPA
(insignificant)
TBBPA
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TBBPA

TBBPA Me2-TBBPA
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1 (H14 3 )

LDy, 5 g/kg

LCy, 2g/kg
B6C3F1 10 1 0 71 700 2,200 7,100mg/kg/day 3
2,200mg/kg/day
700mg/kg/day
NOAEL 3 EHC 1995 NOAEL
Charles River CD 5 0 2,000 6,000 18,000 mg/m?3
2 4 /| 5 1/ 6,000 mg/m?
Charles River CD 5 0 30 100 300 1,000 3,000
10,000mg/kg/day 6 15 10
10,000mg/kg/day 3 3,000mg/kg/day
1985 0 19 0 280 830
2,500mg/kg/day
EHC, 1995
54
EHC, 1995
EHC 1995
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in vitro 4
IARC
NOAEL
)
(
)
@ / ) Ref.No.

o 80 | Skeletonema costatum EC,, PSR 3 3 o 9933
o 110 | Thalassiosira guillardii EC,, PSR 3 3 o 9933
o 1,500 | Chlorella sp. NR PGR 4 o 9933

o 4,600 | Selenastrum capricornutum NOEC BMS 3 o
o 7,080 | Selenastrum capricornutum EC,, BMS 3 o

o 800 | Daphnia magna NOEC REP 21 o
o 860 LC,, MOR 4 o | 968
o 7,870 EC,, IMM 2 o
o 440 LC,, MOR 4 °
o 9,190 LC,, MOR 4 o

PNEC( )
PNEC
)

)EC,, (Median Effective Concentration):
NOEC (No Observed Effect Concentration):

Concentration):

NR (Not Reported):

)BMS (Biomass):

(Immobilization):

GRO(Growth):

MOR (Mortality):

PSR (Population Size Reduction):

57

LC,,(Median Lethal

( ) ( ) IMM

PGR (Population Growth):




[95% ] PEC/
(PEC) PNEC PNEC
0.04u g/L (1988) | 0.04p g/L (1988) 0.05
0.04u g/L (1988) | 0.04p g/L (1988) 0.8y g/L 0.05
0.002u g/g dry 0.011p g/g dry
(1988) 0.0032u g/g dry
PEC/PNEC 0.1 PEC/PNEC 1
>
0.04 pg/L
(PEC)
(PEC) (PNEC) 0.05
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(1)

(2
2 (3) PBDEs TBBPA

(1)

1.4
2 50
2)
Co-PCB PBDEs TBBPA
-2
PBDDs/DFs MoBPCDDs/DFs PCDDs/DFs
5 1 100ml
25 100ml 2.5mL/min PBDDs
PBDFs
5
100ml 2.5mL/min PBDDs PBDFs
19 25
200ml 2.5mL/min 300ml
2.5mL/min PBDDs PBDFs



(3) GC/MS
GCIMS
3

GCIMS -1
[
I
n-
| [
|
I
|
| | Co-PCB PBDEs
TBBPA

25 / -1
|
I

5 /

[
|

25 /
r PBDDs/DFs

HRGC/HRMS MoBPCDDs/DFs

PCDDs/DFs
-1
(3) GC/MS -1
(2) GC/IMS




(4)

ng/g
2,3,7,8-TeBDD 1
1,2,3,7,8-PeBDD 2
1,2,3,6,7,8-HxBDD
1,2,3,4,7,8-HxBDD 10
1,2,3,7,8,9-HxBDD 10
0BDD 10
2,3,7,8-TeBDF 1
1,2,3,7,8-PeBDF 2
2,3,4,7,8-PeBDF
1,2,3,4,7,8-HxBDF 10
1,2,3,4,6,7,8-HpBDF 10
-2
ng/g

2-MoB-3,7,8-TrCDD 0.5
1-MoB-2,3,7,8-TeCDD 1
2-MoB-3,6,7,8,9-PeCDD 1
1-MoB-2,3,7,8,9-HxCDD 1
1-MoB-2,3,4,6,7,8,9-HpCDD 2

3-MoB-2,7,8-TrCDF 0.5
1-MoB-2,3,7,8-TeCDF 1




ng/g

2,3,7,8-TeCDD

o
al

1,2,3,7,8-PeCDD

o
©

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

2,3,7,8-TeCDF

1,2,3,7,8-PeCDF

2,3,4,7,8-PeCDF

SN I P P PN (OO IO [N

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

o
]

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

o
]

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

=

2,3,4,6,7,8-HxCDF

o
]

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

o
]

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

OCDF

o
(o))

3,4,4" ,5-TeCB(#81)

3,3",4,4"-TeCB(#77)

N [

27,3,4,4",5-PeCB(#123)

o
(o]

2,3",4,4" ,5-PeCB(#118)

2,3,4,4" ,5-PeCB(#114)

2,3,3",4,4"-PeCB(#105)

3,3",4,4",5-PeCB(#126)

2,3",4,4",5,5"-HXCB(#167)

2,3,3",4,4" 5-HxCB(#156)

2,3,3",4,4" 5" -HXCB(#157)

3,3",4,4",5,5"-HXCB(#169)

2,2",3,4,4",5,5"-HpCB(#180)

2,2,3,3%,4,4",5-HpCB(#170)

2,3,3",4,4",5,5"-HpCB(#189)
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M 9/g
MoBDEs 0.005
DiBDEs 0.005
TrBDES 0.005
TeBDEs 0.005
PeBDEs 0.005
HxBDEs 0.01
HpBDES 0.01
OBDEs 0.01
DeBDE 0.02

-5 A
M 9/g

TBBPA

0.001




(ng-TEQ/q) R-1 R-2 R-4 R-5 R-6 R-7
12 8.1 30 7.8 7.0 6.8
PBODS/DFS(TEQ) (14) 11y [(33) (11) (10)) (9.9)
0.000024 | 0.0012 | 0.000018 | _ 0.0000068  0.000017 | 0.000027
PCODs/DFs (TEQ) (0.18 ) (0.18) | (0.18) | (0.18) | (0.18) | (0.18)
Co-PCB(TED) 0.00010 0.00034 | 0.00013 | 0.00011 | 0.00028 | 0.000055
(0.0058 ) | ( 0.0059 ) ¢ 0.0058 ) | ( 0.0058 )| ¢ 0.0059 ) | ( 0.0057 )
0.00013 0.0015 | 0.00015 | 0.00011 | 0.00030 | 0.000081
PCODs/DFs,Co-PCB(TEQ) | (4" 1g7y (0.18) | (0.18) | (0.18) | (0.18) | (0.18)
-7
(na/q) R-1 R-2 R-4 R-5 R-6 R-7
PBDDS 72 110 11 100 220 13
PBDFs 1200 1100 3400 1100 1100 760
PBDDS/DFS 1300 1200 3400 1200 1300 770
PCDDS/DFs 0.33 0.70 0.35 0.068 0.17 0.74
Co-PCB 1.3 2.8 1.6 1.4 2.5 0.68
PCDDs/DFs . Co-PCB 1.6 3.5 2.0 1.4 2.7 1.4
VloBPCDDS/MOBPCDFS \D ND ND ND ND ND
-8 PBDEs  TBBPA
0 9/9) R-1 R-2 R-4 R-5 R-6 R-7
PBDES 61000 40000 57000 68000 41000 53000
TBBPA 6200 5300 3800 1200 1700 5300

1 PBDDs/DFs(TEQ)

2 PCDDs/DFs,Co-PCB(TEQ)

TEQ
3

4 ND

WHO-TEF(1998)
WHO-TEF(1998)

PCDDs/DFs TEF

-3

PCDDs/DFs TEF

1/2




PBDDs/DFs( ) 12ng-TEQ/g(6.8 30ng-TEQ/Q)

PBDDs/DFs( ) PBDDs 88ng/g(11 220ng/g) PBDFs
1400ng/g(760 3400ng/qg)
PBDFs HxBDFs HpBDFs
PBDDs TeBDDs ( -2)
2,3,7,8- 1,2,3,4,6,7,8-HpBDF ( -3)
PCDDs/DFs Co-PCB( ) 0.00038ng- TEQ/g
(0.000081 0.0015ng-TEQ/Q)
PCDDs/DFs Co-PCB( ) PCDDs 0.38ng/g(ND
0.74ng/g) PCDFs 0.011ng/g(ND 0.068ng/g) Co-PCB 1.7ng/g(0.68
2.8ng/qg)
OCDD OCDF TeBDDs HxCDDs HpCDDs
( -4
2,3,7,8- (OCDD OCDF ) 1,2,3,4,6,7,8-HpCDD
( -5
Co-PCB 2,3',4,4',5-PeCB(#118) 2,3,3'4,4'-
PeCB(#105) 2,2'.3,4,4',5,5'-HpCB(#180) ( -6)
MoBPCDDs/DFs
PBDEs 53,000y g/g(40,000 68,000u g/g)
DeBDE ( -7)
TBBPA 4,000 g/g(1,200 6,200 g/g)



-9 PBDDs/PBDFs
(ng/q) R-1 R-2 R-4 R-5 R-6 R-7
2,3,7,8-TeBDD 1.3 ND ND ND ND ND
TeBDDs 72 110 11 100 220 13
1,2,3,7,8-PeBDD ND ND ND ND ND ND
PeBDDs ND ND ND ND ND ND
@ 11,2,3,6,7,8-HxBDD ND ND ND ND ND ND
2 (1,2,3,4,7,8-HxBDD ND ND ND ND ND ND
®11,2,3,7,8,9-HxBDD ND ND ND ND ND ND
HXBDDs ND ND ND ND ND ND
HpBDDS ND ND ND ND ND ND
0BDD ND ND ND ND ND ND
Total PBDDs 72 110 11 100 220 13
2,3,7,8-TeBDF 1.6 1.5 2.2 ND ND ND
TeBDFs 33 33 62 12 33 9.6
1,2,3,7,8-PeBDF 2.1 5.5 5.5 3.8 4.3 2.1
2,3.4,7,8-PeBDF 6.7 6.8 15 4.1 4.6 5.5
¢ |PeBDFs 130 280 420 190 260 120
3 (1,2,3,4,7,8-HxBDF 20 19 70 25 24 16
- [HxBDFs 540 440 1200 480 510 350
1,2,3,4,6,7,8-HpBDF 480 240 1500 300 210 240
HpBDFs 480 240 1500 300 210 240
OBDF 62 150 230 87 77 34
Total PBDFs 1200 1100 3400 1100 1100 760
Total PBDDs/PBDFs 1300 1200 3400 1200 1300 770
-10 PBDDs/PBDFs
(ng-TEQ/Q) R-1 R-2 R-4 R-5 R-6 R-7
2,3,7,8-TeBDD 1.3 0 0 0 0 0
1,2,3,7,8-PeBDD 0 0 0 0 0 0
1,2,3,6,7,8-HXBDD 0 0 0 0 0 0
1,2,3,4,7,8-HXBDD 0 0 0 0 0 0
1,2,3,7,8,9-HXBDD 0 0 0 0 0 0
0BDD 0 0 0 0 0 0
2,3,7,8-TeBDF 0.16 0.15 0.22 0 0 0
1,2,3,7,8-PeBDF 0.11 0.27 0.27 0.19 0.21 0.10
2,3.4,7,8-PeBDF 3.3 3.4 7.3 2.0 2.3 2.7
1,2,3,4,7,8-HXBDF 2.0 1.9 7.0 2.5 2.4 1.6
1,2,3,4,6,7,8-HpBDF 4.8 2.4 15 3.0 2.1 2.4
OBDF 0.0062 0.015 0.023 0.0087 0.0077 0.0034
Total TEQ 12 8.1 30 7.8 7.0 6.8

WHO-TEF(1998)

PCDDs/DFs  TEF




-11 MoBPCDDs/MoBPCDFs
(ng/g) R-1 R-2 R-4 R-5 R-6 R-7

2-MoB-3,7,8-TrCDD ND ND ND ND ND ND
MOBTrCDDs ND ND ND ND ND ND
1-MoB-2,3,7,8-TeCDD ND ND ND ND ND ND
MoBTeCDDs ND ND ND ND ND ND
2-MoB-3,6,7,8,9-PeCDD ND ND ND ND ND ND
MoBPeCDDs ND ND ND ND ND ND
1-MoB-2,3,6,7,8,9-HXCDD ND ND ND ND ND ND
MOBHXCDDs ND ND ND ND ND ND
1-MoB-2,3,4,6,7,8,9-HpCDD ND ND ND ND ND ND
MoBHpCDDs ND ND ND ND ND ND
Total MoBPCDDs ND ND ND ND ND ND
3-MoB-2,7,8-TrCDF ND ND ND ND ND ND
MOBTrCDFs ND ND ND ND ND ND
1-MoB-2,3,7,8-TeCDF ND ND ND ND ND ND
MoBTeCDFs ND ND ND ND ND ND
MoBPeCDFs ND ND ND ND ND ND
MOBHXCDFs ND ND ND ND ND ND
MoBHPCDFs ND ND ND ND ND ND
Total MoBPCDFs ND ND ND ND ND ND
Total MoBPCDDs/MoBPCDFs ND ND ND ND ND ND




-12 PCDDs/PCDFs Co-PCB
ng/g R-1 R-2 R-4 R-5 R-6 R-7
2.3,7,8-TeCOD ND ND ND ND ND ND
TeCODs 0.092 0.062 0.16 ND ND 0.077
1,2.,3,7,8-PeCOD ND ND ND ND ND ND
PeCODs ND ND ND ND ND ND
1,2.3,4,7,8-HxCOD ND ND ND ND ND ND
4 [1,2,3,6,7,8-HxCOD ND ND ND ND ND ND
S 11,2,3,7,8,9-HxCOD ND ND ND ND ND ND
HXCDDs ND 0.25 ND ND ND 0.22
1,2.3,4.6,7,8-HpCOD ND 0.12 ND ND ND ND
HpCODs ND 0.12 ND ND ND 0.18
0CDD 0.24 0.27 0.19 ND 0.17 0.27
Total PCDDS 0.33 0.70 0.35 ND 0.17 0.74
2.3,7,8-TeCOF D D D \D D D
TeCDFs ND ND ND ND ND ND
1,2.3,7,8-PeCOF ND ND ND ND ND ND
2,3,4,7,8-PeCDF ND ND ND ND ND ND
PeCDFs ND ND ND ND ND ND
1,2.3,4,7,8-HxCOF ND ND ND ND ND ND
o [1.2.3.6,7,8-HxCDF ND ND ND ND ND ND
& [1,2,3,7,8,9-HxCOF ND ND ND ND ND ND
S 12,3,4,6,7,8-HXCDF ND ND ND ND ND ND
HXCDFs ND ND ND ND ND ND
1,2.3,4.6,7,8-HpCOF ND ND ND ND ND ND
1,2,3,4,7,8,9-HpCOF ND ND ND ND ND ND
HpCDFs ND ND ND ND ND ND
OCDF ND ND ND 0.068 ND ND
Total PCDFs ND ND ND 0.068 ND ND
Total PCODS/PCOFS 0.33 0.70 0.35 0.068 0.17 0.74
3.4,4".5-TeCB(#81) D D D D D D
3,3",4,4"TeCB(#T7) ND ND ND ND ND ND
3,3",4,4",5-PeCB(#126) ND ND ND ND ND ND
3,3",4,4",5,5"-HxCB(#169) ND ND ND ND ND ND
Total non-ortho CBs ND ND ND ND ND ND
2°.3.4.4" ,5-PeCB(#123) \D \D \D \D \D \D
2,3",4,4" 5-PeCB(#118) 0.81 1.7 1.0 0.81 1.2 0.55
&3 [2,3,3",4,4" -PeCB(#105) 0.23 0.42 0.29 0.24 0.40 ND
S [2,3,4,4",5-PeCB(#114) ND ND ND ND ND ND
S [2,3",4,4",5,5"-HxCB(#167) ND ND ND ND ND ND
2,3,3",4,4"  5-HXCB(#156) ND 0.27 ND ND 0.21 ND
2,3,3",4,4" 5" -HxCB(#157) ND ND ND ND ND ND
2,3,3",4,4",5,5"-HpCB(#189) ND ND ND ND ND ND
Total mono-ortho CBs 1.0 2.4 1.3 1.1 2.0 0.55
2.2°.3.4.4".5,5"-HpCB(#180) 0.17 0.21 0.21 0.20 0.31 0.13
2,2°,3,3",4,4",5-HpCB(#170) 0.10 0.17 0.13 0.12 0.18 ND
Total di-ortho CBs 0.28 0.38 0.33 0.31 0.49 0.13
Total Co-PCB 1.3 2.8 1.6 1.4 2.5 0.68
Total PCDDs/PCDFs Co-PCB 1.6 3.5 2.0 1.4 2.7 1.4
Total PCDDs/DFs 0.000024 0.0012 0.000019 | 0.0000068 | 0.000017 | 0.000027
(ng-TEQrg) |Total Co-PeB 0.00010 0.00034 | 0.00013 0.00011 0.00028 0.000055
Total PCDDs/DFs 0.00013 0.0015 0.00015 0.00011 0.00030 0.000081

Co-PCB

10




-13 PBDES
u g/g R-1 R-2 R-4 R-5 R-6 R-7
MOBDEs 0.018 ND ND 0.063 ND ND
DiBDEs 0.066 0.060 0.033 0.12 0.0054 0.013
TrBDES 0.081 0.078 0.15 0.027 0.022 0.018
TeBDES 0.37 0.39 1.1 0.039 0.26 0.086
PeBDEs ND 0.38 2.0 0.17 0.5 0.19
HXBDES 330 13 240 30 78 57
HpBDES 4100 71 1300 160 430 530
OBDEs 3400 200 1300 410 410 290
NOBDEs 950 850 680 1100 550 470
DeBDE 52000 39000 53000 66000 40000 51000
Total PBDES 61000 40000 57000 68000 41000 53000
_14 TBBPA
U g/g R-1 R-2 R-4 R-5 R-6 R-7
TBBPA 6200 5800 3800 1200 1700 5300

11
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-2 PBDDs/DFs
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-3 PBDDs/DFs
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-4 PCDDs/DFs
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