10

50kg
0.015mg/L
31 (
13
64 )
1,972 21

2.

8

.1

10

4,880

10

13

0.

TDI

6

4,880

137 (

0.005mg/L

10



0.1mg/L 50

10 50
78.0 ( )
10
6 30.0 (
( )
0.002mg/L 50
8.0 10 50
240 ( )
139 2
10 139

12



0.0005mg/L 10
147 2.7
272 1.8
10 272 15 5.5 _
( )
EPA
0.0005mg/L
EPA
10 0.0875p
g/kg/day 50kg L
0.002mg/L
0.002mg/L
10
147 0.7
272
10 272




0.04 mg/L 13 347
0.3% 10 13
347 25 7.2 _
10 76 2 2.6
200 0.5
10 200 4.5 _
( ) 1,4-
88 54u g/L
10°°
TDI
NOAEL 16 mg/kg/day 1000 100
10 16
M g/kg 60kg
2L 10 48u g/L
50up g/L
50kg 1 2L 10
0.04mg/L
0.05mg/L
0.05mg/L



13 347

0.3% 10 13
347 16 4.6
0.05mg/L
10 76 2 2.6
0.05mg/L 200
10 200
0.0004mg/L 76 2
10 76
)
10




u__/L u__/L
/L
1099 4880 0.1 180 0.1 10 31 06 137 28 13
15
110 1972 0.2 8 0.2 10 0of O 21 11 13
50 50 34 440 0.05| 0.05 9 18.0 39| 780 13
100
13 20 1 46 1 1 0| 00 6| 30.0 7
37 50( 0.01 5.6 0.01| 0.01 41 80 12| 240 13
2
70 139| 0.01 29 0.01 0.1 2 14 3 22 10
16 147 0.01| 021 0.01| o0.01 of O 41 27 11
4 43| 0.014| 0.25| 0.011| 0.011 0l 0 1] 23 9
0.5
16 272 0.02 18| 0.01 25 5 18 15| 55 5
3 23| 0.01 05 0.01| 0.01 0of O 2| 87 11
3 76 2.2 5.7 0.4 04 of O 2| 26 12
247 347 0.08 160| 0.08 04 1/ 03 25 72 13
14- 40
85 200 0.1 290 0.1 1 1/ 05 9| 45 2
0 15| ND ND 04 04 of O of O 12
5 76| 0.07| 046, 0.05/ 0.05 2| 26 5 6.6 12
04
0 20/ ND ND 0.1 0.1 0l 0 0 0 7




10

10

10

10

10



So
CAS 7440-36-0
121.75
[KSbOC,H,0q] CAS

[Sb,0] CAS
[Sb,G] CAS
1,2

630.8

1,753

6.684 (6.684 kg/n¥) (25 )
0.133 kPa(886 )
(KSbOC,H,0s 83 glL)
/ (LogPow)

1,2)

+5

pH

12%

(Antimony)

28300-74-5
1309-64-4
1309-60-9

pH

635.88
291.52
323.52

Sb( ) ()

8~17ppm



12 3

11,051 t 300 t
6,957 t
2,320 t
1-3)
D K
LDy, 115 mg/kg 1966
LDy, 115 mg/kg 1975
LDLo 600 mg/kg 1975
LDLo 2 mg/kg 1975
LDg, 34,600 mg/kg
LDLo 2,000 mg/kg
(2) 5-8)
IARC 2B 1989
2B 1996
ACGIH A2 1996
USEPA 1997
IARC 3 1989
1996
ACGIH 1996
USEPA 1997
D (2003 ) ( )
2 (2003 ) 0.002 mg /L ( )
(3) WHO (1993) 0.005 mg /L ( )

9



(4) USEPA (2002)®
MCL 0.006 mg /L
MCLG 0.006 mg /L

WHO
(1) 1993 2
(Schroeder 1972)
500 LOAEL TDI
60kg 1 2L 10%
mg/L
(2) 2003
1993
5
NOAEL 6 mg/kg bw/day
1000 100 10
6 mg/kg bw/day 60kg 1
10% 18 ny/L
BCF9 0.70~1.0
0.30~1.20
1.30~4.30
1.20 Porcellana longicornis
4.40 Porcellana platycheles
4.00 Pilumnus hirtellus
0.15 Gobiusculus flavescens
0.40 Blennius pholis
3.4

1) The Dictionary of Substances and their Effects, 2% Ed., Vol. 1, 1999

2) WHO Guidelines for Drinking-Water Quality, 2" Ed., Vol.2, 1993
10

LOAEL 0.43mg/ /day
0.00086 mg/kg/day
0.003
0.005 mg/L

2L

1973
1973
1973
1973
1973
1973
1973
1973
1987



3) 14102 : , 2002

4) RTECS

5) IARC Monographs on the Evaluation of Carcinogenic Risks to Humans, WHO

6) (1997), , 39 (4), 129-149, 1997

7) IRIS

8) 2002 Edition of the Drinking Water Standards and Health Advisories, USEPA, 2002
9

10) AQUIRE



(Manganese)

Mn
CAS 7439-96-5
54,94
[MnO,] CAS 543-90-8
[KMnO,] CAS 7722-64-7
1,2)
1244
1962
7.20 (25 )
/ (LlogPow)
1,2)
pH4-7
12 3
63,379 t
43,270t
3)
(1) K
LDsg 9,000 mg/kg

12

1972

230.50
158.04

pH



LDsg 3,478 mg/kg
2 0
IARC
IRIS
USEPA
€N ?
2) (2003 )? 0.05 mg /L (
(3) WHO (1993)? 05mg/L (
(4) USEPA (2002)®
MCL -
MCLG -
SDWR 0.05 mg/L
WHO
(1) 1993 2
20mg
12mg 60kg
3
60kg 1 2L
0.5 mg/L
(2) 2003
IOM Institute of Medicine
Al: Adeguate Intake
Greger, 1999 15mg

1975

1989
1996
1986
1997

2003

0.2mg/ /day NOAEL
TDI 0.07 mg/kg/day

20% 0.4 mg/L

The Food and Nutrition Board

1.8 2.3 mg/day
0.7~10.0 mg/day

90

SOD superoxide dismutase

Davis & Gregger, 1992  Greger
11 mg/day IOM 2001 NOAEL
11 mg/day

13

Al NOAEL

60 kg

0.18 mg/kg bw/day



3

TDI  0.06 mg/kg bw 20%
60kg 1 2L 0.4 mg/L
BCF™
0.4 Cyprinus carpio 1993
0.2 Oncorhynchus rmykiss 1993

1) The Dictionary of Substances and their Effects, 2" Ed., Vol. 5, 1999
2) WHO Guidelines for Drinking-Water Quality, 2" Ed., Vol.2, 1993

3) 14102 , , 2002

4) RTECS

5) IARC Monographs on the Evaluation of Carcinogenic Risks to Humans, WHO
6) (1997), , 39 (4), 129-149, 1997
7) IRIS

8) 2002 Edition of the Drinking Water Standards and Health Advisories, USEPA, 2002
9)
10) AQUIRE

14



(Uranium)

U
CAS 7440-61-1
238.03 ***u
[UO, (CH;COO),] CAS 541-09-3
[UO; (NO3);] CAS 10102-06-4
[UO,] CAS 1344-57-6
1,2)
1132
3818
19.0 (20 )
/ (LogPow)
1,2)
1999 ¥ 1,512,015 kg ( )
920,371 kg
1,759 kg
1999 3 140 kg
93,203 kg
1999 12 31 4 1,701,181kg ( )

13,817,097 kg U, 323,528 kg U-235 (
8,580,374kg( )

1,2)

(1) ¥

15

388.12
394.04



)

(1)

)

©)

(4)

1)

)

©)

Uranyl ethanoate

LDsg 204 mg/lkg 1987
LDsg 242 mg/kg 1987
LDsg 750 mg/lkg 1972

6-09)
IARC
1997
IRIS
USEPA A
2003
2003 0.002 mg/L
WHO (1998)? 0.002 mg /L
USEPA (2002)?
MCL 0.03mg /L
MCLG 0Omg/L
WHO USEPA
1993 2
1998 2
91 Gilman 1998
0.06mg/kg/day 100 TDI  0.006mg/kg/day
0.003 mg/L
2003
TDI
Gilman et dl., 1998
o1 6
LOAEL  0.06 mg U/kg bw/day
TDI 0.6 ng/kg bw NOAEL

16

100

LOAEL

TDI

LOAEL



91

15
TDI 60kg 1 2L 50 %
9 my/L TDI
50%
30 ny/L
(4) USEPA 2002 9
WHO LOAEL 0.06mg/kg/day RfD  0.0006mg/kg/day 100
3 10 LOAEL 3 2L 70kg 80% DWEL Drinking
Water Equivalent Level 0.02mg/L 0.02~0.1mg/L MCL
0.03mg/L
BCF™
19.8-37.2 Oncorhynchus mykiss 1982

1) The Dictionary of Substances and their Effects, 2 Ed., Vol. 7, 1999
2) WHO Guidelines for Drinking-Water Quality, 2" Ed., Vol.2, 1993/ Addendum to VVol. 2, 1998
3)

http://www.mof.go.j p/trate-st/tr-index.html
4) 2001 2
5) RTECS
6) IARC Monographs on the Evaluation of Carcinogenic Risks to Humans, WHO
7) (1997), , 39(4), 129-149 (1997)

17



8) IRIS

9) 2002 Edition of the Drinking Water Standards and Health Advisories, USEPA, 2002
10) AQUIRE
11)

18



(Vinyl chloride)

CAS 75-01-4
C,HsCl
WHO, 1999
13.4°C
20°C 2.2
25°C 1.1g/L
/ log Kow 15
Hc 25°C 2.0 2.8
kPa. m*/mol 20°C  18.8
1 4 WHO, 1999
1 40 WHO, 1999
WHO, 1999
12
3,0310,692 t
11,028t
547,595 t

19



(1)

(2)

3)

WHO, 1999; USIRIS, 2000

(4)
2
(5
50mg/
1)
)

, 1985; Sokal , 1980

LCso 295g/m®  WHO, 1999
LCs  595g/m®> WHO, 1999
NOEL 30mg/kg WHO, 1999
NOAEL 0.13mg/kg/ NOAEL
LOAEL  26mg/m® WHO, 1999
LOAEL  26mg/m’ Bi
NOEL 2860 mg/m®> WHO, 1999

26 130

LOEL

1300mg/m® Maltoni , 1981; 1984; WHO, 1999

LOAEL 1.3mg/kg/

kg 18 16.6mg/

2003

2003

kg

9 3.3mg/

20

kg 1

0.002mg/L



WHO
(1) 1993

(2) 2003

IARC, 1979, 1987

Ward
DNA
5.0mg/ kg/ ASL
HCC
Slope factor 95
ASL HCC
1981
Clewell , 2001
Andersen , 1987
P450 11E1
LED 10
2
2000

, 2001

PBPK
0

0.5u g/L

IARC
DNA
1.3mg/ kg/
Feron
Clewell PBPK
1
2

21

, 1981

Feron

1995b in US IRIS,

mg /

US IRIS 2000

P450

2
US IRIS,

10°



0.3 p g/L

US IRIS 2000

22



1,4
CAS 123-91-1
88.11

1,2)

11.8

100-102

1.0329 (20 )
37 mmHg (25 )

/ (LlogPow)

10)

6.69 9.6
/INO

12 2
4,500 t

2)

(1) ¥
LDsq
L Dso

(1,4-Dioxane)

-0.35

BOD

4,200 mg/kg
5,300 mg/kg

23

37rmmHg 25

1994
1978



) 4,5,6,7)
IARC

IRIS

USEPA

1)
)

(3 WHO (1993)
(4) USEPA (2002) "
MCL
MCLG
(5)
PRTR
18
WHO
(1) 1993
(2) 2003
1,4-
carcinogenic to humans)
1,4-
88 54 my/L
1,4-
TDI

2B
2B
B2
B2

2003
2003

24

IARC

1,4

1987
1996
1996
1997

MSDS

1,4

Group 2B (possible

TDI



NOAEL 9.6 mg/kg bw/day 100

96 nykg bw DI
NOAEL 16 mg/kg bw/day 1000 100
10 16 mykg bw
60kg 1 2L 10%
48 ny/L 54ngl 48 ny/lL
50 myll 14

BCF?

1,4
1) The Dictionary of Substances and their Effects, 2" Ed., Vol. 3, Royal Society of Chemistry, 1999
2) 14102 , , 2002

3) RTECS

4) IARC Monographs on the Evauation of Carcinogenic Risks to Humans, WHO
5) (1997), , 39 (4), 129-149, 1997
6) IRIS

7) 2002 Edition of the Drinking Water Standards and Health Advisories, USEPA, 2002
8) AQUIRE

9)

10) HSDB (ChemBank Aug/2002)

25



(Epichlorohydrin)

Ccl ]

CAS 106-89-8
92.53

1,2)

-57
115-117
1.1812 (20 )
16 mmHg (25 )
6.4% (20 )
/ (LlogPow) 0.30

10)

164mmHg 25
OH 36 Kaoc
40 Henry's 3.0x 10° atm- m*/mole

BOD 18

19 12 8.2
53

12 2
134,709 t
26,381 t
15,790 t

2)

(1) ¥
26



LDso
LDso
LDso
(2) 4,5,6,7)
IARC
IRIS
USEPA
(1)
e
(3) WHO (1993)
(4) USEPA (2002)”
MCL
MCLG
©)
PRTR
18
WHO
(1) 1993
(2) 2003
ECH
ECH in vitro
IARC ECH

TDI 0.14 nykg bw
LOAEL

LOAEL 100

90 mg/kg
195 mg/kg
250 mg/kg

B2

B2

2003
2003

TT (Treatment technique)
0

in vivo

Group 2A probably carcinogenic to humans

ECH

2 mg/kg bw

27

1948
1968
1982

1987
1996
1996
1997

MSDS

10

ECH

10,000 10



60kg 1 2L

10% 0.4 my/L ECH

BCFY

1) The Dictionary of Substances and their Effects, 2™ Ed., Vol. 4, Royal Society of Chemistry, 1999
2) 14102 : , 2002

3) RTECS

4) IARC Monographs on the Evaluation of Carcinogenic Risks to Humans, WHO
5) (1997), , 39 (4), 129-149, 1997
6) IRIS

7) 2002 Edition of the Drinking Water Standards and Health Advisories, USEPA, 2002
8) AQUIRE

9)

10) HSDB (ChemBank Aug/2002)

28
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