TBP

TEF
IPCS
TEF
WHO-TEF(1998)
TBP (A-1,A-2,A-3) 2,4,6-TBP
(B-1,B-2,B-3) HBCDs  DeBDE
(1) TBP
1)
a. PBDDs/DFs
PBDDs/DFs 3 PBDDs/DFs 8,100ng/m3,(1.5
24,000ng/m3,) PBDDs 8,100ng/m%,(1.5 24,000ng/m®) PBDFs 2.7ng/m3, t (ND(
) 8.0ng/md)
0.0013ng-TEQ/m%(0  0.0039ng-TEQ/m3,)
( 1) ND
( 2) / 0
2)
1/2
TeBDDs ( -2 a.TBP
_1)

3

42,000 ng/md) 23,000 ng/mé)

3 -2
b. MoBPCDDs/DFs
MoBPCDDs/DFs 3 1 0.067ng/m*(ND  0.20ng/m3)
MoBPeCDDs ( -2 a.TBP
-7
3 0.063ng/m?)
C. PCDDs/DFs Co-PCB
PCDDs/DFs Co-PCB 3 PCDDs/DFs Co-PCB
220ng/m*(44 320ng/m3,) PCDDs/DFs 6.9ng/m*(1.4 13ng/m%) Co-PCB 210ng/ m3,(42
310ng/m3)
0.046ng-TEQ/m*,(0.017 0.085ng-TEQ/m3)
0CDD ( -2 a.TBP
-13)
3 27ng/mé)
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21ng/m?) 1
(0.052ng-TEQ/m3) (0.046ng-TEQ/m3)
(0.033ng-TEQ/m3)

d. PBDEs
PBDEs 3 5,200ng/m%(310 10,000ng/m?)
DeBDE ( -2 a.TBP
-19)
3 (2,400ng/m3)
e. A TBBPA
TBBPA 3 180,000ng/m,(940 540,000ng/md))
3
30,000ng/m)
f. TBPs
TBPs 3 14,000,000ng/m%,(16,000 41,000,000
ng/m?,)
2,4,6-TBP
3
(2,200ng/m3) 4
g. HBCDs
HBCDs 3 2 460ng/m3,(ND  790ng/m3)
y/-HBCD
3 (110ng/m3)
a. (PBDDs/DFs)
PBDDS/DFs 8 5 PBDDS/DFs 30pg/L(14
55pg/L) PBDDs 11pg/L(3.6 21pg/L) PBDFs 19pg/L(11 34pg/L)
PBDDs/DFs 650,000pg/L (220 1,300,000pg/L)  PBDDs 650,000pg/L (110
1,300,000pg/L) PBDFs 600pg/L(110  1,100pg/L)

0.062pg-TEQ/L(0.022 0.096pg-TEQ/L)
0.34pg-TEQ/L(0.29  0.40pg-TEQ/L)

TeBDDs OBDF ( -2 a.TBP
_2)
3
600pg/L) 470pg/L) 1
0.73pg-TEQ/L) 1
b. (MoBPCDDs/DFs)
MoBPCDDs/DFs 8 2 3.0pg/L(ND 9pg/L)
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20pg/L(ND  41pg/L)
MoBTrCDDs MoBHpCDFs ( -2
a.TBP -8)
3 5.1pg/L)

C. (PCDDs/DFs Co-PCB)

PCDDs/DFs Co-PCB 8 PCDDs/DFs
Co-PCB 1,100pg/L(920 1,200pg/L) PCDDs/DFs 130pg/L(54 210pg/L) Co-PCB
910pg/L(860 1,000pg/L) PCDDs/DFs Co-PCB 1,600pg/L(1,200 1,900pg/L)
PCDDs/DFs 600pg/L(220 970pg/L) Co-PCB 940pg/L(890 1,000pg/L)

0.21pg-TEQ/L(0.11 0.33pg-TEQ/L)
0.56pg-TEQ/L(0.32 0.81pg-TEQ/L)

0CDD ( -2 a.TBP
-14)
3
( 820pg/L) 1,100pg/L)
1,500pg/L)
0.21pg-TEQ/L) ( 0.28pg-TEQ
/L) ( 0.46pg-TEQ/L)
d. (PBDEs)
PBDEs 8 5.0ng/L(4.1 5.9ng/L)
100ng/L(8.4 200ng/L)
DeBDE ( -2 a.TBP
-20)
’ (
:710ng/L) 2 (
)
e. A(TBBPA)
TBBPA 8 130ng/L(12 270ng/L)
1,400,000ng/L (490 2,700,000ng/L)
8 780ng/L
440ng/L)
25,000ng/L 2
f. (TBPs)
TBPs 8 57ng/L(32 96ng/L)
16,000,000ng/L(2,700 31,000,000ng/L)
2,4,6-TBP
3
68ng/L) 4
g. (HBCDs)
HBCDs 8 8.1ng/L(1.9 16ng/L)
110ng/L(17 200ng/L)
Y -HBCD
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2.5ng/L) 2

2)
a. (PBDDs/DFs)

PBDDs/DFs 5 PBDDs/DFs 3.3pg/m*(0.87
7.6pg/m®) PBDDs 2.0pg/m*(0.08 5.3pg/m*) PBDFs 1.2pg/m3(0.66 2.3pg/m3)

0.0028pg-TEQ/m*(0.0015 0.0044pg-TEQ/m?)
TeBDDs TeBDFs PeBDFs HpBDFs ( -2
a.TBP -3)
3 4.5 pg/m3)
8.9 pg/m®) 4.1 pg/m*)
6.7pg/m®)
0.0064pg-TEQ/m?

b. (MoBPCDDs/DFs)
MoBPCDDs/DFs 5 1.3pg/m3*(0.005 3.8pg/m*)

MoBTrCDDs MoBPeCDFs MoBHXCDFs MoBHpCDFs (
-2 a.TBP -9)
3 1.3 pg/m®)
1.3pg/m?)

c. (PCDDs/DFs  Co-PCB)
PCDDs/DFs Co-PCB 5 PCDDs/DFs Co-PCB
27pg/m*(13  58pg/m®)  PCDDs/DFs 16pg/m*(3.1  49pg/m®) Co-PCB 10pg/m3(7.8
12pg/m®) 0.15pg-TEQ/m*(0.031 0.35pg-TEQ/m*)
OCDD TeCDFs PeCDFs ( -2
a.TBP -15)
3 31pg/m®)
28pg/m®)
0.22pg-TEQ/m? 0.15pg-TEQ/m?
0.12pg-TEQ/m?

d. (PBDES)
PBDEs 5 0.20ng/m*(0.063 0.58ng/m*)
DeBDE ( -2 a.TBP
-21)
3 0.21ng/m®)
0.13ng/m%)

e. A(TBBPA)
TBBPA 5 130ng/m*(4.0 520ng/m®)

3

4.8ng/m*) 1
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f (TBPs)

TBPs 5 30ng/m*(0.59 130ng/m*)
2,4,6-TBP
8 0.33ng/m®)
0.16ng/m*) 2
g. (HBCDs)
HBCDs 5 4 0.067ng/m*(ND  0.16ng/m*)
y-HBCD 1 vy -HBCD o-HBCD
3
0.44ng/m*) 1
a. (PBDDs/DFs)
PBDDs/DFs 3 PBDDs/DFs 1,300pg/m?/day (460
2,500pg/m?*/day) PBDDs 650pg/m?/day(71 1,700pg/m?*/day) PBDFs 640pg/m?/day (280
930pg/m?/day)
2.0pg-TEQ/m?*/day(0.67 3.2pg-TEQ/m?/day)
TeBDDs HpBDFs ( -2 a.TBP
-4)
3
410pg/m?/day
0.3pg-TEQ/m?/day) 1

1.3pg-TEQ/m?/day)

b. (MoBPCDDs/DFs)
MoBPCDDs/DFs 3 2 29pg/m?/day(ND  83pg/m?/day)
MoBTrCDDs MoBPeCDFs MoBHxCDFs ( -2
a.TBP -10)
3

9pg/m?/day
C. (PCDDs/DFs Co-PCB)

PCDDs/DFs Co-PCB 3 PCDDs/DFs Co-PCB
6,700pg/m*/day(2,700 11,000pg/m*/day) PCDDs/DFs 3,800pg/m?/day(890 9,700pg/m?/da
y) Co-PCB 2,900pg/m?/day(1,300 5,600pg/m?/day)

23pg-TEQ/m?/day(13 44pg-TEQ/m?/day)
OCDD TeCDFs ( -2 a.TBP
-16)
8 1,100pg/m?/day
2,300pg/m?/day 3,000pg/m*/day
(21pg-TEQ/m?/
day) (22pg-TEQ/m?/day)

d. (PBDES)

PBDEs 3 57ng/m?/day(43 70ng/m?/day)

DeBDE ( -2 a.TBP
-22)
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55ng/m?/day)

e. A(TBBPA)
TBBPA 3 18,000ng/m%/day(1,700
39,000ng/m*/day)
3
2,000ng/m?/day) 1
f. (TBPS)
TBPs 3 1,800ng/m?/day (260 4,400ng/m?/day)
2,4,6-TBP
3 83ng/m*/day)
52ng/m?/day) 26ng/m?/day) 2
g. (HBCDs)
HBCDs 3 31ng/m?*/day(15 41ng/m?/day)
v -HBCD o-HBCD
3
13ng/m?/day)
a. (PBDDs/DFs)
PBDDS/DFs 6 2 ( ) PBDDs/DFs
40pg/L(ND 120pg/L) PBDDs 16pg/L(ND 49pg/L) PBDFs 23pg/L(ND 70pg/L)
PBDDs/DFs 17pg/L(ND 50pg/L) PBDDs 17pg/L(ND 50pg/L) PBDFs
0.13pg/L(ND 0.4pg/L)
( ) 0.083pg-TEQ/L(0 0.25pg-TEQ/L)
0.0012pg-TEQ/L(0 0.0036pg-TEQ/L)
TeBDDs 0OBDD ( -2 a.TBP
-5)
3 14 29pg/L
( )

0.055 0.057pg-TEQ/L)
0.072pg-TEQ/L)
0.0067pg-TEQ/L

b. (MoBPCDDs/DFs)

MoBPCDDs/DFs 6 3 ( ) 1.5pg/L(ND

4.0pg/L) 0.9pg/L(ND 2.8pg/L)

MoBTrCDDs MoBHpCDDs ( -2 a.TBP
-11)
: ( )
1.5pg/L) 1.2pg/L

C. (PCDDs/DFs Co-PCB)

PCDDs/DFs Co-PCB 6 ( )
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PCDDs/DFs  Co-PCB 710pg/L(58 1,900pg/L) PCDDs/DFs 660pg/L(11 1,900pg/

L) Co-PCB 72pg/L(48 100pg/L) PCDDs/DFs Co-PCB 49pg/L(29 61pg/L)
PCDDs/DFs 26pg/L(10 49pg/L) Co-PCB 23pg/L(12 37pg/L)
( ) 1.0pg-TEQ/L(0.24 2.4pg-TEQ/L)
0.11pg-TEQ/L(0.094 0.13pg-TEQ/L)
0CDD ( -2 a.TBP
-17)
: ( )
220 190pg/L) 380pg/L
63 60pg/L) 20
550pg/L) ( )

0.31 0.24pg-TEQ/L)
0.05pg-TEQ/L
0.067pg-TEQ/L)

d. (PBDES)
PBDEs 6 ( ) 3.6ng/L(0.28
8.5ng/L) 0.70ng/L(0.45 1.1ng/L)
DeBDE ( -2 a.TBP
-23)
’ ( )
0.78ng/L)
e. A(TBBPA)
TBBPA 6 ( ) 39ng/L(3.0 85ng
/L) 0.73ng/L(0.24 1.0ng/L)
’ ( )
0.14 0.33ng/L 2
Tf. (TBPs)
TBPs 6 ( ) 20ng/L(5.5 50ng/
L) 4.4ng/L(1.6 9.4ng/L)
2,4,6-TBP
’ ( )
0.94ng/L 1
g. (HBCDs)
HBCDs 6 3 ( ) 0.44ng/L(ND
0.84ng/L) 0.47ng/L(ND 1.4ng/L)
Yy -HBCD ( ) Yy-HBCD o -HBCD
’ ( )
6.0ng/L) 1
a. (PBDDs/DFs)
PBDDs/DFs 6 ( ) PBDDs/DFs
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1,300pg/g-dry (1,300pg/g-dry) PBDDs 380pg/g-dry (58 950pg/g-dry) PBDFs

910pg/g-dry (340  1200pg/g-dry) PBDDs/DFs 570pg/g-dry (50
1,500pg/g-dry) PBDDs 60pg/g-dry (0.8 170pg/g-dry) PBDFs 480pg/g-dry (4.2
1400pg/g-dry)
( ) 10pg-TEQ/g-dry (7.1 14pg-TEQ/g-dry)
11pg-TEQ/g-dry (0.31 30pg-TEQ/g-dry)
HxBDDs OBDD PeBDFs HxBDFs HpBDFs OBDF (
-2 a.TBP -6)
: ( )
1,800pg/g-dry 1,000pg/g-dry

520pg/g-dry
720pg/g-dry
650pg/g-dry ( )
14pg-TEQ/g-dry
8.2pg-TEQ/g-dry

b. (MoBPCDDs/DFs)
MoBPCDDs/DFs 6 ( )
3,000pg/g-dry(27 8,300pg/g-dry) 76pg/g-dry(16 140pg/g-dry)
MoBTeCDDs MoBHpCDDs MoBHpCDFs ( -2
a.TBP -12)
: ( )
150pg/g-dry 1

C. (PCDDs/DFs Co-PCB)
PCDDs/DFs Co-PCB 6 ( ) PCDDs/DFs
Co-PCB 2,000,000pg/g-dry(9,600  6,000,000pg/g-dry) PCDDs/DFs
2,000,000pg/g-dry(3,600  6,000,000pg/g-dry) Co-PCB 20,000pg/g-dry(2,500
33,000pg/g-dry) PCDDs/DFs Co-PCB 30,000pg/g-dry(4,800 57,000pg/g-dry)
PCDDs/DFs 21,000pg/g-dry(2,500 54,000pg/g-dry) Co-PCB 8,900pg/g-dry(2,300
22,000pg/g-dry)
( ) 2,100pg-TEQ/g-dry (37 6,200pg-TEQ/g-dry)
37pg-TEQ/g-dry (11 70pg-TEQ/g-dry)
OCDD OCDF ( -2 a.TBP
-18)
: ( )
79,000pg/g-dry
1 ( )
39pg-TEQ/g-dry

2
d. (PBDES)
PBDEs 6 ( ) 230ng/g-dry (35
360ng/g-dry) 240ng/g-dry (7.2 700ng/g-dry)
DeBDE ( -2 a.TBP
-24)
: ( )

190ng/g-dry
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e. A(TBBPA)
TBBPA 6 ( ) 83ng/g-dry (19

120ng/g-dry) 4.8ng/g-dry (0.86 12ng/g-dry)
’ ( )
:13 ng/g-dry 1
. (TBPs)
TBPs 6 ( ) 38ng/g-dry (9.9
72ng/g-dry) 9.3ng/g-dry (7.8 1lng/g-dry)
2,4,6-TBP
’ ( )
:1.3ng/g-dry 1
g- (HBCDs)
HBCDs 6 ( ) 41ng/g-dry (5.5
77ng/g-dry) 13ng/g-dry (5.7 21ng/g-dry)
Yy -HBCD ( ) Yy-HBCD o -HBCD
’ ( )
:12ng/g-dry
13ng/g-dry
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TBP

0.0013ng-TEQ/m?,

2,4,6-TBP

-10

PBDDs/DFs -9
8,100ng/m3,

TBP

100000
10000
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1 4
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—

PBDDs/DFs

10

| TBP

01

0.01
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0.001

-10

PBDDs/DFs
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-14

PBDDs/DFs

PBDDs/DFs

PBDDs/DFs

0.0028pg-TEQ/m® -13
( 0.6pg-TEQ/m®) 2

2.0pg-TEQ/m*/day

TEQ( g-TEQ/m3)

0.6
0.5
0.4
0.3
0.2
0.1
0.0

TBP |

0.6pg-TEQ/m3

-13

PBDDs/DFs

TEQ( g-TEQ/m2/day)

300
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200
150
100

50
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-14

20
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6 3 PBDDs/DFs
0.083pg-TEQ/L 0.0012pg-TEQ/L -15

( 1pg-TEQ/L) 1 2
6 PBDDs/DFs
10pg-TEQ/g-dry 11pg-TEQ/g-dry -16

( 150pg-TEQ/g-dry) 1

TEQ( g-TEQ/ )
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10 | — B ]

! -

0.1 — X
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TBP PBDDs/DFs
2,3,7,8-
2,3,7,8-

PBDDs/DFs

2,3,7,8-
2,3,7,8-
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@
H15
( 80,000pg/L,
77pg-TEQ/L) PBDDs/DFs
PBDDs/DFs

D

a. PBDDs/DFs

PBDDs/DFs 17 16 PBDDs/DFs
110,000pg/L(270  490,000pg/L) PBDDs 6,800pg/L(ND  34,000pg/L)  PBDFs
100,000pg/L(230 460,000pg/L) PBDDs/DFs 89,000pg/L(10,000
250,000pg/L)  PBDDs 2,300pg/L(55 8,800pg/L) PBDFs 87,000pg/L (10,000
250,000pg/L) 120pg-TEQ/L(1.4 590pg-TEQ/L)

390pg-TEQ/L(26 1,200pg-TEQ/L)
OBDF HpBDFs PeBDF,TeBDFs ( -2
b. -25)

H15 2.3pg-TEQ/L 2
77pg-TEQ/L

b. MoBPCDDs/DFs
MoBPCDDs/DFs 17 11 1,200pg/L(ND
7,000pg/L) 1,500pg/L(160 4,100pg/L)
MoBHpCDDs ( -2 b.
-26)

520pg/L
H15 66pg/L 1
500pg/L)

C. PCDDs/DFs Co-PCB
PCDDs/DFs Co-PCB 17 PCDDs/DFs
Co-PCB 2,600pg/L(1,200 6,900pg/L) PCDDs/DFs 660pg/L(49 1,300pg/L) Co-PCB
1,900pg/L(1,200 5,600pg/L) PCDDs/DFs Co-PCB
2,800pg/L(2,300 3,900pg/L) PCDDs/DFs 1,100pg/L(700 1,400pg/L) Co-PCB
1,700pg/L(1,200 2,500pg/L) 7.4pg-TEQ/L(0.29 22pg-TEQ/L)
8.4pg-TEQ/L(4.1 12pg-TEQ/L)
OCDD HpCDDs PeCDFs ( -2
b. -27)

H15 17pg-TEQ/L
3.6pg-TEQ/L

d. PBDES
PBDEs 5,000,000ng/L(500 40,000,000ng/L)
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1,600,000ng/L(270 6,400,000ng/L)

DeBDE ( -2 b.
-28)
3 H15
1,900ng/L 3
2,100,000ng/L
e. A TBBPA
TBBPA 20ng/L(0.93 87ng/L) 6.6ng/L(3.7
8.7ng/L)
3 H15
79ng/L 4409g/L
2
f. TBPs
TBPs 140ng/L(33 320ng/L) 89ng/L (49
190ng/L)
2,4,6-TBP
3 H15
710ng/L 1
68g/L
g.- HBCDs
HBCDs 13,000,000ng/L(4,400 44,000,000ng/L)
3,800,000ng/L(610,000 8,100,000ng/L)
vy -HBCD
3 H15
180,000,000ng/L 1
1,200,000ng/L
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B-1 H15 (HBCD ) HBCD
H17 “1(HBCD )
B-1 PBDD /DF
1000000
HBCD 100000 |
10000 |
S 1000 |
-1(HBCD ) S 100
H15 2 1(13
(4.4-510pg/L) PN ? 3 S 3 -
H15 .5
-1(HBCD ) 1 : L
4500pg/L = 5 7
-3 610pg/L
-17 B-1 PBDDs/DFs
; B-1  PBDDs/DFs
. . 10000 10pg-TEQIL
S 1000 |
n
2 100 |
3 10
1
8
-17 H15 H17 0 N 0 N
PBDDs/DFs -18 = 7 = 7
PBDDs/DFs
-18 B-1 PBDDsS/DFs
-1 B-2 PBDD /DF
1000000
100000 I
10000
B_2 S: 1000
-1(HBCD ) B-1 100
10
1
HBCD N
H15 L 5% s -
(180 - 630pg/L) = 5 8 =
H15
DeBDE -19 B-2 PBDDs/DFs
2( ) 1
(HBCD ) 3 460,000pg/L DeBDE -3
3 490,000pg/L -2 -3
_2 590 pg-TEQ/L -3 360
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pg-TEQ/L  DeBDE
-2
TeBDFs PeBDFs
-2
-3 1
95,000pg/L
H15
172 170,000 - 85,000

pg/L 2
130 - 290pg-TEQ/L

-19 H15 H17
PBDDs/DFs -20
PBDDs/DFs
B-2 PBDDs/DFs
PBDEs
r=0.9718 -21
PBDEs PBDDs/DFs
B-3
B-1 B-2
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-1(HBCD )
H15
(1,500 270 pg/L
-2 -1(HBCD )
890pg/L
-1(HBCD ) -2
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2 10,000pg/L
3
26pg-TEQ/L H15
1
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