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1121 GHS
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GHS UNCETDG

i GHS

c 3 GHS in vitro

GHS
GHS

1126

1.1.26.1 GHS

GHS

11.26.2

112621

1.1.2.6.2.2

11.26.23

1.1.3 GHS

4 1o0MC GHS IFCS/ISG3/98.532



1131 GHS
11311 GHS

GHS

GHS
14 1.4.10.5.4.2

1.1.31.2 GHS

GHS

11313 GHS
GHS

11314 GHS
GHS
14 1.410.5.4.2 5

11315

1.1.3.15.1 Building block approach
GHS
GHS

1.1.3.152

GHS

1.1.3.153 GHS
GHS GHS

GHS
GHS
GHS
GHS



1.1.3.1.5.4
@

(i)

GHS

1132 GHS

1.1.321 GHS
1999/65

UNSCEGHS

a GHS

A B
GHS
A/B
3.8
1.1.23
ECOSOC 1999 10 26
UNCETDG/GHS
UNSCETDG
UNSCEGHS
GHS
GHS



¢ GHS

d GHS

e GHS

1.1.3.2.2 UNSCEGHS

1.1.4 GHS
1141

1.14.2

GHS

GHS

UNSCETDG

GHS

ECOSOC

GHS
GHS

GHS
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1.2

GHS
ADR European Agreement concerning the
International Carriage of Dangerous Goods by Road : ECE/TRANS/140( I 1
JJECE/TRANS/160( I 11 )]
Alloy 2
GHS
(aspiration)
Aspiration Hazard
ASTM (American Society of Testing and Material)
BCF (bioconcentration factor)
BOD/COD / biochemical oxygen demand/chemical
oxygen demand
CA Competent authority
(Carcinogen)
CAS (Chemical Abstract Service)
CB/ confidential business information
Chemical identity
(IUPAC) (CAS)
Competent authority (GHS)
Compressed gas 50
50

Contact sensitizer
Corrosive to metal
Critical temperature

(Dermal Corrosion) (SKkin corrosion)

(Dermal irritation) (SKin irritation)
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Dissolved gas

(Dust)

ECso 50
EC (ECN) EINECS
ECOSOC (Economic and Social Council of the United Nations)
EINECS (European Inventory of Existing Commercial
Chemical Substances)
ErCsop ECso
EU (European Union)

Explosive article

Explosive substance

Eye irritation 21
/ Flammable gas 20 101.3kPa
Flammable liquid 93
Flammable solid
Flash point
101.3kPa
FAO (Food and Agriculture Organization of the United Nations)
(Gas) i 50 300kPa ii 101.3kPa
20

GESAMP IMO/FAO/UNESCO/WHO/IAEA/UN/UNEP

(Joint Group of Experts on the Scientific Aspects of Marine Environmental
Protection of IMO/FAO/UNESCO/WHO/IAEA/UN/UNEP)

GHS (Globally Harmonized System of
Classification and Labelling of Chemicals)

Hazard category
5 4

Hazard class

Hazard statement
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IAEA (International Atomic Energy Agency)

IARC (International Agency for the Research on Cancer)
ILO (International Labour Organization)
IMO (International Maritime Organization)
Initial boiling point 101.3kPa
omc Inter-organization Programme on

the Sound Management of Chemicals

IPCS International Programme on Chemical Safety

1SO (International Organization for Standardization)

TUPAC (International Union of Pure and Applied Chemistry)
Label

Label element

LCs0(50 50
LDsp 50
L(E)Cso LCso ECso
(Liquefied gas) 50
i 50 +65
ii 65
(Liquid) 50 300kPa(3bar) 20 101.3kPa
101.3kPa 20
ASTM D4359 90
ADR A 234
MARPOL International Convention for the
Prevention of Pollution from Ships
(Mist)
(Mixture)
Mutagen
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Mutation

NGO (non-governmental organization)
NOEC (no observed effect concentration)
OECD (Organization for Economic Cooperation and Development)
(Organic peroxide) O O
( )
/ (Oxidizing gas)

(Oxidizing liquid)

(Oxidizing solid)

QSAR (quantitative structure-activity relationship)
(Pictogram)

Precautionary statement

Product identifier SDS

(Pyrophoric liquid) 5

(Pyrophoric solid) 5

Pyrotechnic article

Pyrotechnic substance

Readily combustible solid

(Recommendations on the Transport of
Dangerous Goods, Manual of Test and Criteria)

(Recommendations on the Transport of Dangerous Goods, Model
Regulations)

-14-



Refrigerated liquefied gas

Respiratory sensitizer

RID (The Regulations concerning the International

Carriage of Dangerous Goods by Rail) [COTIF( ) B
CIM ]

SAR (Structure Activity Relationship)

SDS (Safety Data Sheet)

SADT  Self-Accelerating Decomposition Temperature

Self-heating substance

Self-reactive substance

GHS
(Serious eye damage)
21
(Signal Word)
GHS (Danger) (Warning)
(Skin corrosion) 4
(Skin irritation) 4

(Skin sensitizer)

(Solid)
SPR  Structure Property Relationship
(Substance)

Substance which, in contact with water, emits flammable gases
/
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Supplemental label element

GHS
/
(Symbol)
(Technical name) IUPAC CAS
ISO ANSI
UNCED (United Nations Conference on Environment and Development)
UNCETDG/GHS

(United Nations Committee of Experts on the Transport of Dangerous Goods and
on the Globally Harmonized System of Classification and Labelling of Chemicals)

UN (United Nations)

UNEP (United Nations Environment Programme)

UNESCO (United Nations Educational, Scientific and Cultural
Organization)

UNITAR (United Nations Institute for Training and Research)
UNSCEGHS

(United Nations Sub-Committee of Experts on the Globally Harmonized System of Classification and
Labelling of Chemicals)

UNSCETDG (United Nations Sub-Committee of
Experts on the Transport of Dangerous Goods)
(Vapour)
WHO (World Health Organization)
WMO (World Meteorological Organization)
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1.3

131
GHS Harmonization on Classification and Labelling (HCL)

OECD HCL UNCETDG/ILO

1311 OECD OECD
HCL

1.31.1.1 OECD HCL

a

b

c
1.3.1.1.2 HCL OECD

a

HCL
OECD
/ /
b
HCL OECD
C ——
i HCL OECD
ii HCL OECD
d OECD
GHS

IOMC CG- HCCS
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1.3.1.2 UNCETDG/ILO
UNCETDG/ILO HCL

132 GHS
1321

1.3.2.1.1 GHS
Occupational Safety and Health Administration
Article

1.3.21.2 GHS

1322
1.3.22.1 GHS

1.3.2.2.2 3

1.3.2.23 11 1124 GHS

1323

-18-
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1324

1.3.24.1 GHS
GHS

13242

13243

13244
IOMC-CG-HCCS

1.3.245

132451

-19-
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132452

1.3.2.4.6

13247

1.3.2.4.8

13249
132491

in vitro

132492

1.3.2.4.9.3
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132494

1.3.2495

1.3.3
1.33.1
13311

(@) GHS

(b)

1.33.1.2

1.3.3.1.3 GHS

13314

GHS

GHS

(working definitions)
1.2

GHS
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1332
13321

1.3.3.2.2

1.3.3.2.3

1.33.24

1333
GHS

GHS

GHS

GHS
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1.4

141
1411 GHS GHS
ILO

ILO 1.3
1.31.1.2 3

1.41.2 GHS
GHS

1413 ILO IOMC CG/MCCS

5

1.4.1.4
300mg/kg

GHS

14.15

14.2
1421 1.2

143
1.4.3.1.

1 omc I1OMC/HCS/95
1996 1 14
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1.4.3.2.

1.4.3.3

1434

1.4.35.

1.4.3.6
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1.4.4
1441

(@)
(b)

©)

1.4.4.2.

1443

145

IPCS

146
1.4.6.1.

SDS
1.4.6.2

SDS

GHS

Chemical Card Programme

North American Emergency Response Guidebook

GHS

GHS
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1463
1.4.6.3.1.

GHS

b GHS

1.4.6.3.2.
1410541

147
14.7.1 SDS

1472
14721

GHS
SDS

14722

SDS

1.4.7.2.3

3 5 SDS
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148 CBI
1481 GHS

GHS

1.4.8.2

CBI

1483
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1.4.9

SDS
GHS
1.4.10
14101
GHS
a
b
C
d
e
f
g
h
i GHS
j
1.4.10.2
GHS
1.410.5.5
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SDS
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1.410.3

1.410.4

1.4.104.1

1.4.10.4.2
1.4.10.4.2.1.

1.4.10.4.2.2.

GHS

GHS

100mm
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UN RTDG (

3 100mmx100mm)
1.4.10.4.2.3 GHS

GHS
1.4.10.5
1.4.105.1

GHS
GHS
/
1.4.10.5.2 GHS
@ __
GHS
Danger Warning
1 2 GHS
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(b)

()
GHS
() 1
(©
()
GHS
3
()
(d)
() GHS SDS
()
STOT
/
()
SDS
()
(e)
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1.4.10.5.3

11

1.4.1053.1

(@
(b)
(c)

1.4.10.5.3.2

1.4.10.5.3.3

141054 GHS

1.4.1054.1
GHS

1.4.10.5.4.2

1.46.3

1.4.10.5.4.3

GHS

GHS
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1.4.10.5.5

SDS SDS
SDS
1410551
GHS GHS
GHS
GHS
GHS
GHS
1
SDS
GHS
SDS
GHS
1.4.10.5.5.2
GHS
STOT
5
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1.4.10.55.3

ISO

11683(1997

)
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15

15.1 SDS
15.1.1 SDS

SDS SDS

(i)
(ii)
15.1.2 SDS  GHS
SDS
152 SDS
SDS  GHS
153.1
SDS

1531
1.5.3
15.3.1 /
15.3.1.1 SDS 151

-35-



151

1.0

1.0

1.0

1.0

0.1

1.0

0.1

0.1

1.0

1.0

1.0

153.1.2

4.1

15313

15314

15315

GHS

SDS

SDS

3.1

ATE

1.3.3.2
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3.2

4.1
3.2

SDS

3.3

3.10

SDS
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1532 SDS

1.5.3.21 SDS 16

© © N o 0 ~ 0w N PF

e T S o e
o o~ w N B O

1533 SDS

1.5.3.3.1 SDS
152 SDS
2 SDS

1.5.3.3.2 EC
SDS SDS

153.3.3 SDS
ILO177 1ISO 11014
EEC/91/155 ANSI Z400.1 SDS
GHS

2 SDS
SDS
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15.2 SDS

(@) GHS
(b)
©
(d)
©)

(@) / GHS
(b) GHS

©
GHS

@
(b)
() CAS
(d)

GHS

CBlI

@

(b)
(©

@
(b)

©

@
(b)
©

@
(b)

@
(b)
©
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15.2 SDS

(@
(b)

(©)

(d) pH
(e)

U]

)}
(h)

O]

@

(k)

0]
(m)
(n)
(0) n-
(p)
(@

10.

@
(b)
(©
(d)
(©)
)

11.

@

(b)

©

(d)

12.

@
(b)
©
(d)
(€)

13.

-39-




14.

@

(b)
©
(d)
©) /
® MARPOL 73/78 1 IBC
@)
15.
16. SDS
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211
21.1.1
21.1.2
(@)
(b)
(c)
212
21.2.1
(@
(b)
©
(d)

(@)

11

1.2

13

14

(b)

(i)
(i)

2.1
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(e)

15

-44-

) 1.6
2.1.2.2 (
2~8
2.1.1
a 1.1 1.6
1.1
1.6 2
12
b 2
3
13
3 ()
13.6.1
b
1 1.1 16
A
2.1
2
132452
3




213

( 14 )
2
2.1.2
1.1 1.2 1.3 1.4 1.5 1.6
1.5 1.6
a a
1.4
a
a
212
(@)
(b)
(©)
2.1.4
2.1.4.1
2~4 5~7
“ ANE ”
(213 ) (.14 )
8 2.1.1~2.1.4
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211

\ 4

A\ 4

v

A\ 4

1.6

11,1.2,13,14,15

A 4

».d

Y
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212

No

Yes

Yes

No

Yes

No

/ Yes
No
/
Yes
8 *
214 No
1 *
es
2
No
Yes No
v \ 4
* 2
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2.1.3 ( )
/
212
v
\ 4
/ v
No No 6
Yes Yes
5 Yes
No
N
Yes
Yes No
Yes
No
No
No
Yes
Yes
No
/
No
Yes
- Yes Yes
| No |
y \ 4
14 14
1.6 15 S 1.3 1.2 1.1
S
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214 ANE

8
No
Yes
/
8(b)
ANE Yes
) 2.13
/ 1.1
No
/ 1.5
Yes 2.1.3
/
/ 1.5
No 1.1
/
(ANE)

-49-




2142

21421

10.3

8007/

21422

(@)
6  A6.1

(b)
200

CxHyOz + [x + (y/4) — (z/2)]. O2 — x. CO2 + (y/2). H20.

=-1600.[2.x + (y/2) —Z]/
(©

500J/g 500
500 500J/g
(d)
15% 1 2
30% 3

21423

-50-



2.2

/
221
/ 101.3kPa 20
2.2.2
/
2.2.1 /
1 101.3kPa 20
€)) 13%
(b)
12%
2 1 101.3kPa 20
1
2 2.3
223
14
2 3
222 /
1
/ /
2.2.4

-51-



2241

n I

101.3kPa 20
101.3kPa 20
@) 13% Yes

No {}

/ I1ISO
10156:1996 -

224.2

225 ISO 10156: 1996 /

2

Vi% /
Tci /

Ki

-52-

I1ISO



Ki

2% (H2) + 6% (CHa) + 27% (Ar) + 65% (He)

Ki
Ki (Ar) = 0.5
Ki (He) = 0.5

Ki
2% (H2) + 6% (CHa) + [27%x 0.5 + 65%x 0.5] (N2) = 2% (H2) + 6% (CHa) + 46% (N2) = 54%

100%

%‘f x  [2% (H2) + 6% (CHa) + 46% (N2) ] = 3.7% (H2) + 11.1% (CHa) + 85.2% (N2)

/ Tci
TciH2=5.7%
Tci CHa=14.3%

-}
-
=l
w
iy
H
H
H

—
I
2
\'
+
-
h‘
w
I
=
IS
[\

1.42>1 /

-53-
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2.3

231

2.3.2
23.2.1 GHS /

GHS
2.6

2.7

2.3.2.2 /

/ 234.1

2.3.3
14

231 /

234

-55-



234.1

2.3(a) /

E—
g 1%

_ Yes
20kJ/g
85%
Yes &
30kJ/g

-56-






2.3(c)

23.4.2
2.34.2.1 AHc kJ/g AHcomb
1.0 0.95 95%
n
AHc (product) = Z [ wi% X AHc(i)]
i
AHc = kJ/g
wi% = i
AHcq = i kJ/g
ASTM D 240, ISO/FDIS 13943:1999(E/F) 86.1~86.3
NFPA 30B
234.2.2 /

314 315 31.6

-58-



2.4

/
241
/
2.4.2
/
2.4.1 /
1
23.5vol%
243
1.4
2 3
2.4.2 /
244
24.4.1
/ 1SO 10156:1996 -
1SO 10156 2:2005
2

-59-




24 /

——— &

No
2442
1SO-10156:1996 ISO 10156-2:2005
n
dVi xCi
i
Vi% %
Ci
i i
n n
n
D Vi%xCiz21
i
9% (O2) + 16% (N20) + 75% (N2)
1. / Ci
Ci (N20) = 0.6 ( )
Ci(0)=1
Ci ( / ) =40

-60-



9% (O2) + 16% (N20) + 75% (N2) = (9% 1) + (16x 0.6) = 18.6

18.6 < 21
/
0.6% F»
0.6% (F2) + 99.4% (N2)
F2 Ci =40

40x 0.6=24>21
/
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251

25.2

253

200kPa

2.5

2.5.1
-50
-50
-50
2
(@) 50  +65
(b) +65
1.4
3
2.5.2

-63-




Rt



2542

50
20
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2.6

2.6.1
93
2.6.2
4
2.6.1
1 <23 35
2 <23 >35
3 23 60
4 > 60 93
1 55 75
2 35
L2
3
2.6.3
1.4
2 3
2.6.2
1 2

-67-




]



26.4.2
26421

2.6.4.2.2 3
2.6.4.23

(@

(b) 2.6.4.2.5

(©
(d)

2.6.4.2.3 Gmehling and Rasmussen (Ind. Eng. Chem. Fundament, 21, 186, 1982)

26.4.24

2.6.4.25

1SO 1516
1SO 1523
1SO 3679
1SO 3680

100 Barr Harbor Drive, PO.Box C700, West Conshohocken, Pennslvania, USA
19428-2959
ASTM D 3828-93
ASTM D 56-93
ASTM D 3278-96 Setaflash
ASTM D 0093-96 Pensky-Martens

-69-



AFNOR, Tour Europe, 92049 Paris La Défense
NF M 07-019
NF M 07-011/NF T 30-050/NF T 66-009
NF M 07-036

389 Chiswick High Road, London, N7 8LB:
BS EN 22719
BS 2000 Part 170

Deutsches Institute fiir Normung, Burggraffenst 6,D-10787 Berlin

DIN 51755 ( 65 )
DIN 51758 ( 65~165 )
DIN 53213 ( 65 )

113813, GSP, Moscow, M-49 Leninsky Prospect, 9
GOST 12.1.044-84

-70-



2.7

271
2.7.2
2.7.21
Part 111, 33.21 1 45
2.2mm/
2.7.2.2 10
2.7.2.3
2724 33.2.1
Method N.1
2.7.1
(@)
(b) 45 2.2mm/
- 5
(@)
(b) 45 2.2mm/
- 5 10

-71-



2.7.3
14

2.7.2

274

33.2.1
N.1
2.7

27

Yes

Gl

-72-



2.8.1
28.1.1

2.8.1.2

2.8.2
2.8.2.1

(@ 21  GHS

(b)  2.13 2.14

(c) 2.15 GHS
(d) 300J/g
(e) 50kg

@ (¢ @ (e

B F

2.8.2.2

(@)

(b)

©)

2.8

GHS

SADT

5%

2822

-73-

75

5%



(d)

(i)

(i)

(iii)

(€)

®

(9)

G
60 75
1 G
2 A G
2.8.2.3
(SADT) 55
28
2.8.3
2

-74-

150

SADT

150

50kg

SADT

1.4



2.8.1

A C&D E&F Ga
a G
2.8.4
2.8.4.1
Part 11
Part 11 (
H)

-75-




28

v

1.1 Yes Box 1 TestA 1.3 No
Box2 TestB 22 No
2.1 Yes l 1.2
Box3 TestC
3.1 v
Box4 TestC
P 3.2
N 3.3 No
4.1 A
Box5 TestC
5.3 No
6.1Ye v 6.2 No 4.2 5.1
< Box 6 TestD > 43 No
5.2
Box7 TestE A
7.1
\4
Box 8 TestE
7.2
73 8.1
7.4 No Box9 TestE
< 9.3
Y — 8.2 9.4 No
Box10 TestG ‘83 '
10.2 No 84No |4 9.2
Box 11
400kg/450/ ? 11.1 Yes
10.1 Yes 11.2 No 1
Box 12 TestF
12.3 None
12.1
12.2 i
Box 13 TestE
13.1
13.2 None
v \4 \ 4
Type A | | Type B | | Type C | | Type D | | Type E | | Type F | | Type G

-76-



2.8.4.2

(@

(b)
300J/g

20.3.3.3

-77-

SADT

75

A6.1

A6.2
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2.9

29.1
29.2
33.3.15
291
293
14
2
29.2
294

-79-

N.3



ﬂ
ﬂ




2.10

2.10.1
2.10.2
33.3.14
2.10.
2.10.3
14
2
2.10.2
2.104

-81-

N.2



2.104.1

33.3.14
N.2

210

No

2.104.2

-82-



21112
2.11.2
2.11.2.1
(@) 25mm
(b) 100mm
120
(c) 100mm
100
(d) 100mm
100
2.11.2.2
33.3.1.6 N.4

2.11

140
140

140

140

-83-

Part 111

33.3.1.6
100mm
3m3
100mm
450
100mm
2.11.1



2111

25mm 140
(@ 100mm 140
25mm 140
3m3
(b) 100mm 140
25mm 140 100mm
120
450
(¢) 100mm 140
25mm 140
100mm 100
1
2 27m3 50
27m3 50
450 50
1
2.11.3
1.4
2
2.11.2
1
2.11.4

-84-




OOOOO




2.11.4.2

(@) Grewer Oven VDI 2263, Part 1, 1990,
1/ 80K
(b) Bulk Powder Screening Gibson, N. Harper, D.J. Rogers, Evaluation of fire and
explosion risks in drying powders, Plant Operation Progress, 4(3), 181-189, 1985
1/ 60K

-86-



2.12

2121
/
/
2122
/
33.4.14 N.5
2121 /
1kg
10
1
1kg 20
1kg 1 1
1
2
2.12.3
1.4

-87-




2.12.2

2124

2124.1

33.4.14 N.5 2.12

-88-



€)) metalloids
(b)

(©



-90-



2.13

2.13.1
2.13.2
34.4.2 0.2
2.13.1
1:1
1:1 50%
1:1
1:1
40% 1:1
1
1:1
65% 1:1
1 2
2.13.3
1.4
2
2.13.2
1 2 3

-91-




2.134

21341

0.2

213

2.13

2070kPa

Yes

L U0 00

-92-

34.4.2

GG T



2.134.2
2.134.2.1

2.134.2.2

2.13.4.2.3

2.134.2.4

@)
(b)

34.4.2

-93-



-94-



2.14

2.14.1
2.14.2
3441 0.1
2.14.1
4:1 1:1
3:2
4:1 1:1
2:3
1
4:1 1:1
3.7
1 2
1
BC 1 3 5
2.14.3
1.4
2 3

1 Code of Safe Practice for Soled Bulk Cargoes, IMO, 200

-95-




2.14.2

2.14.4

21441

344.1
0.1 2.14

-96-



2.144.2
2.14.4.2.1

214422

(@)
(b)

2.134.2.4

-97-




-98-



2.15.1
2.15.1.1 -0-0-
(a)
(b)
(©
(d)
2.15.1.2
2.15.2
2.15.2.1
@ 1.0%
(b) 1.0%
0.5%
(%)
inoxe, |
L6 s E-.- -
ni = /
ci= I
mi = i
2.15.2.2
a)
(b)

2.15

7%

%

-99-

1.0%

TYPEA TYPEG



(©

(d)

(i)

(i)
(iii)

()

()
(9)
60
1 G
2 A
2.15.2.3

(@) SADT
(b) SADT
(c) SADT

SADT

50

50

45

150

B C
1
E F
28
E

-100-

SADT

50kg

150

SADT

45



2.15.3

1.4
2
2.15.1
A C&D E&F Ga
a TYPEG
2.15.4
2.154.1
Part 11
A~-H 2.15

-101-



215

/
v
1.1 Yes Box1 TestA | 3NO
Box2 TestB
2.2 No
2.1 Yes
¢ 1.2
Box 3 TestC
3.1 Y
' Box4 TestC
4.1 ,
Box5 TestC
P 3.2
3.3 No 51 5 3 No
\ 4
Box 6 TestD o 4.2
> 4.3 No
6.1 Yes 6.2 No 5.2
v
Box7 TestE
7.1 \ 4
Box 8 TestE
7.2 8.1 v
7.3 Box9 TestE
7.4 No 9.3
9.4 No
8.2
A\ 4
Box10 TestG 33 9.2
0X 10.2 No 84No |«
i Box 11
400kg/550/ ?
10.1 Yes
11.2 No
Box 12 TestF
< 12.3 None
12.1
12.2
Box 13 TestE
13.1
13.2 None

\ 4 A\ 4 A 4 A 4
TYPEA | | TYPEB | | TYPEC | [ TYPED | | TYPEE | | TYPEF | | TYPEG

-102-



2.154.2

215421

2.154.2.2

A~H
2.15.4.2.3

21521

SADT

-103-

Part 11



-104-



2.16

2.16.1
2.16.2
Part Il 37.4
2.16.2
55
6.25mm
2.16.3
1.4
2
2.16.2
2.16.4

-105-




2.16.4.1
216

I

6.25mm 55°C

21642
37.4
@)
S235JR+CR(1.0037 resp.St37-2)
S275J2G3+CR (1.0144 resp.St 44-3), 1SO 3574, (UNS)G10200
SAE 1020
(b) 7075-T6 AZ5GU-T6

-106-



-107-



- 108 -



3.1

3.1.1
24
3.1.2
3.1.2.1
5 LDso
LCso ATE
3.1.1
ATE
1 2 3 4 5
(mg/kg ) 5 50 300 2000 5000
a
(mg/kg ) 50 200 1000 2000
a
(ppm) 100 500 2500 20000
a
b
mg/ 0.5 2.0 10 20 f
a
b
5
d
0.05 0.5 1.0 5
(mg/ )
a
b
e
ppmV
3.1.1
@) (ATE)
(i) LDso / LCso
(ii) 312
(iii) 312

- 109 -




b) 4 1

2
©
@)
1(100ppmV) 2(500ppmV) 3(2500ppmV)
ppmV

) : ( )

(i) : ( )

(iii)

Ium
(e OECD
U 5
LDsp 2000-5000mg / kg
5
(i) LDsp (LCsg) 5
5
(1)
5
- 4
- 4
5

- 110 -

4(20000ppmV)

100um



3.1.22

IOMC CG/HCCS

3.1.23

3.1.2.4

3.1.2.5

3.1.2.6

3.1.26.1

3.1.2.6.3

3.1.2.6.4

OECD

LDso

L Dso 2000-5000mg/kg
1 5

ppmV

ppmV
OECD

(MMAD)
mg/l

311
311 (P

- 111 -

3.1.1

2000-5000mg/kg



3.1.2.65

in vitro pH
3.1.3
3.1.31
3.1.1
311
3.1.35
- e
l , 3.136.1 -
—> 3.1.36.1 —
-1 . 10%
3.1.3.6.1
L, 10%
3.1.3.6.2.3
3.1.3.2
3.1.3.3

(@)

- 112 -




(b)

3.1.3.6.1

3.1.3.6.2.3
(ATE)
3.1.2
(Conversion Value)
0 5 0.5
5 50 5
50 300 100
(mokkg ) 300 2000 500
2000 5000 2500
0 50 5
50 200 50
(ma/kg ) 200 1000 300
1000 2000 1100
2000 5000 2500
0 100 10
100 500 100
(ppmV) 500 2500 700
2500 20000 4500
3125
0 0.5 0.05
0.5 2.0 0.5
mg/ ) 2.0 10.0 3
10.0 20.0 11
3125
0 0.05 0.005
/ 0.05 0.5 0.05
mg/ ) 0.5 1.0 0.5
1.0 5.0 15
3125
ppm (ppmV)
2000 5000mg/kg
LDsp
5
ATE
1/10

- 113 -




3.134

3.1.35
(Bridging principles)

3.1.35.1

3.1.35.2

3.1.36.1

LDso 2000mg/kg

3.1.3.5.3

3.1.354

3.1.355

3.1.3.5.6

@ 2 0] A+B
(i) C+B

(b) B

LDso

- 114 -

1000mg/kg

3.1.1



(©)

@ A C

3.1.3.5.7

3.1.3.6
3.1.3.6.1

(@
(b)
(c)

ATE

Ci=

ATEi=

3.1.3.6.2

3.1.36.2.1

(i)

(i) C

(ATE)
GHS

2000mg/kg

(ATE)

100 _ 5 Ci
ATEmix ~ £ ATEi

ATE
3.1.36.1

- 115 -

(i)

ATE



(@)

(b)
(©

(d)

3.1.3.6.2.2

3.1.3.6.2.3

1%

10% 3.1.3.6.1
10% 3.1.3.6.1
%

100- (Z C unknown If > 10%) Ci

ATEmix =2 ATE

- 116 -

3.1.3.6.2.3



3.14

3.13

1.4

- 117 -




3.15

312
@
(b)
©
(d)
(e)

(
(
(

3134

LDso 5 mg/kg
LDso 50 mg/kg

) LCs0
) LCeo
/

100 ppm
0.5 mg/l

) LCs 0.05mg/l

312
@)
(b)
©
(d)
(e)

3.1.34

LDy, 5

LDs 50
) LCso
) LCso
/

50 mg/kg

200 mg/kg

100
0.5
) LCso >0.05

500 ppm
2.0 mg/l
0.5 mg/l

- 118 -




312
(@)
(b)
(©
(d)
O]

3134
LDs, 50 300 mg/kg
LDs 200 1000 mg/kg
( )LCs,, 500 2500 ppm
( ) LCso 2 10.0 mg/I
( / ) LCso 0.5 1.0mg/l

312
@)
(b)
(©
(d)
(e)

3.134
LDs, 300 2000 mg/kg
LDs, 1000 2000 mg/kg
( )LCs 2500 20000 ppm
( )LCs, 10 20 mg/l
( / LGy 1 5mg/l

3.1.2
(@)
(b)
©

3.1.34
LDsy 2000 5000 mg/kg
LDsy 2000 5000 mg/kg
( / ) LCso
LDso
2000-5000 mg/kg

(b)

(€)

©

No

g

g

g

g

- 119 -

-~

R RWAIRT]

N~



3.15.2 312

(3135 3136 )

ATE

ATE 100 5 Ci
ATE mix n ATEi

Ci= i

)
Yess! : 10 )

100 - (3. C unknown if >10% ) _ Ci

- 120 -



3.21
3.2.2
3.2.2.1
3.2.2.2
()
2
3.2.2.3
3.2.2.3

14

11.5

pH

3.2

pH

in vitro

in vivo

3.2.1

- 121 -



3.2.1

la

1b

1c

2a

2b

pH

(@

«— <

(@

«— —

<+

“— — — <«

(b)

(b)

pHO — pH 2

—> Yes
(d)

in vitro —
(e

11.5 ——»

GY

GY

(@

GY

(@)

(@)

- 122 -




321

in vitro — — > @
(f l
In vivo E— —> @
( ¢ 1)
In vivo —> . @
3 ¢ (h)
v
9 > 2 (@)
(9
—_— e
(a) 321
(b)
(c) pH
(@) in vivo /
©) in vitro OECD
430 431
1 in vitro
@
OECD
(h) 3 1

- 123 -




3.224

3.2.2.4.1 3.2.1
3 1
14
3.2.2.4.2 (
3 1A 1
1B 3 1 14
1C 1 4 14
3.2.1 2
3 1
( (
)
)
1A 3 1
1B 3 -1 14
1C 1 - 4 14
3221
1.3.24.7
3.2.25
3.2.25.1 3.2.2
(@)
(b)
(©
3.2.25.2
2
3.2.253
3 1 14

- 124 -

3.2.1



3.2254

3.2.2
2 2.3 4.0
1.5 2.3
3.2.2
1) 3 2 24 48
( 2) 72
( 3 /
2.3 4.0
) (2) 2 14
) 1
3 2 24 48 72
( 3) 3
( / 1.5
2.3
)
3221
1.3.24.7
3.23
3.23.1
3.2.3.1.1
3.2.3.1.2
pH 2 115
pH /
in vitro
3.2.3.2 (Bridging
principle)
3.2.3.2.1 /

- 125 -



3.23.2.2

3.2.3.2.3

3.23.24

3.2.3.25

3.2.3.2.6

@ 2

(b) B

©) (i)

d A C

(i)

3.2.3.2.7

0
(i)

A+B
C+B

(ii)

3.2.23

- 126 -

(i)



3.233

3.23.31 /

3.2.3.3.2

1
10
/
32333 323
/
3.2.3.34
3.2.3.3.1 3.2.3.3.2
pH 3.2.3
3.2.3.1.2
3.2.3
1% 3%
3.2.3 3.2.4
3.2.3.35 3.2.3 3.2.4
/
1.3.3.2 323 324
/
3.2.3.1 3.2.1
3.2.3.3.6 1% 3% /
/ 1332

- 127 -



3.2.3

5% 50 1%
10% 10% 1%
10%
10x
(10 ) 10% 10% 1%
(10x )
10%
5%
5% 5%
5%
32.4
pH 2 1%
pH 115 1%

1%

3%

- 128 -



3.24

3.25

14

1A

1B

1cC

3.2.5

- 129 -




Yes

(@)
(b)

(c) Invitro
(d)

(e) pH
)

3.222-3224

<2

32242

32312 )

>115 3

321 )

@)
(b)

(c) Invitro
(d)
(e)

3.225

(3.2.1,3.2.2.2-3.2.2.4

A4

322 )

- 130 -




Yes

.

4.5 (3.2.1,3.2.2.2-3.2.24

Yes
5
5%

3 /
4 32331
5 32336 1.3 / 1.3.32
6
7 323

- 131 -



(@)
(b)
() (10x

5%

10%

(a)
(b)
(c) (10x
(d) (10x

1%
10%
) +
) +

10%

1% 10%
10%

32336

1.3

- 132 -

1.3.32



3.3.1

3.3.2

3.3.21

3.3.2.2

3.3.2.3

3.3.24

vitro

3.3.25

pH

(SAR)

21

(SPR)

3.3

- 133 -

in vitro

in vivo

pH 2 11.5

in vivo

21

pH

n



3.3.2.6

3.3.1
Solna
2
3.3.2.7
331 /
/ 3.21
1a —> e
# > _—
v
1b —> e
v
1c —> —>
v
v
2a — —>
2b S —>
2 OECD(1996) OECD

ENV/MC/TG(96)9(http:www.oecd.ehs/background.htm

- 134 -



3.3.1 /
/ 321

3a pH/ —pH 115

pH 2

3b 2 pH 115

v
4 —>

v

v
5  —

in vitro

v

ba —
in vitro
v
l —»
in vitro
6 —]
in vitro

¢ — jn vitro
6a In vitro —

v
7 —_—

/

- 135 -




3.3.1 /

3.3.1

la/b

( ) la -

(ii) b -
2a/b/e SAR /SPR

SAR/SPR
SAR/SPR

@) 2a - -

(ii) 2 - -

3 2 11.5 pH

L Dso
_5 1.3 1.32

- 136 -




in vitro
322 /
8 in vivo 1
9 1 2 2
2
3
3.3.28 /
4
21
Draize
3 1.5
21
331
21
2 24 48 72
3 /
1.5
1.1 1.1.2.5(c) 1.3 1.3.24.7
3.3.29
7
2

- 137 -



3.3.2

- 3 2 24 48 72
1 /
1 /
2 /
2
- 21
7
333
3331
pH 2 115
/ pH
in vitro
3.3.3.2 (Bridging
principle)
3.3.3.2.1
3.3.3.2.2
/ /
/
3.3.33

- 138 -



3.3.3.23

3.3.3.24

3.3.3.25

3.3.3.2.6

(@ 2

(b) B

©) (i)

d A C
()

3.3.3.2.7

0
(i)

A+B
C+B

(ii)

- 139 -

(i)



3.3.3.3

3.3.3.31

3.3.3.3.2

3.3.3.3.3 3.3.3

3.3.3.34

1%

3.3.3.35

3.3.3

3.3.3.3.6

1.33.2

3.3.3

3.34

10

3.3.3

3.34

3.3.2

3.3.3.31

13

1%

3.3.1

- 140 -

pH

3.3.3

3.3.3.3.2

3.33

3%

3.3.3.1

3%
3.34



3.3.3

3% 3% 1%
/ 10%
(10x ) 10%
3% 3% 1%
10x 10%
/
3.3.4
pH 2 1%
pH 115 1%

1%

3%

3.34

335

14

2A

2B

- 141 -




3.3.5

3.35.1 3.3.1 /

/ / 332

( 3.3.1

3.322 3325 )4

(a)

(b)

(c) Invitro

(d)

(e) pH <2 >11.5 5
)

4 331

- 142 -



3.31 3322 3324
(@)

(b)
(¢) Invitro
(d)
(e)

3.3.2.6

331

- 143 -




3.3.5.2 3.32 /

Yes

(3.3.24 3.3.2.6 )
(@ pH 2 11.5
(b)
(©)
(d)
(e)

5 <1% 33331

7 3.3.3.34 13 1332

- 144 -



(@) 1% 3%
(b) 2/2A 10%

(©) (10 x ) + 2A/2B 10%
(d) 1+ 1% 3%

10 x ( 1+ 1)+ 2A/2B 10%

NOI

7 3.3.3.34 1.3 1332

- 145 -
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3.4

34.1
34.1.1 1

34.1.2
induction elicitation

3.4.13

34.14
3.4.4

3.4.2
3421

34211

(@)
(b)

3.4.21.2

342121

- 147 -



342122

(@)
(b)

3.4.2.1.2.3
@)

(i) invivo
@ity Jinvitro

(iii)

(iv)
(b)

342124

3.4.2.1.25

3.4.2.1.3

(@)
(b)

E (19E)

maximisation test

- 148 -



3.4.2.2

34221

(@)
(b)

34222

3.4.2221
(@)
(b)

(©
(d) 1.3 13247

(e)

342222

3.4.22.23

(@)
(b)

(© 3.4.2.2.41

- 149 -



(d)
()

3.4.2.2.3

3.4.2.2.4
342241

15%
OECD 406
429

3.4.224.2

342243

3.4.3

34.3.1

34.1

Maximisation

OECD

- 150 -

MEST

Buehler

30%



3.4.3.2

(Bridging principle)
34321
34322
3.4.3.2.3
34324
@ 2 O] A+B
(ii) C+B
(b) B
(c) (i) A (i) C
(d) B A C

e A C B

(i) (ii)

3.4.3.25

- 151 -



3.4.3.3

1 /
3.4.1 /
3.4.1
/
/
/
_____ ove i 4
1.0% 2
0 SR - 0%  : 5
1.0% 4 0.2% 6
1 01 1.0 SDS
0.1
0.1 1.0
1.0
1.0 SDS
0.1 1.0
SDS 0.1
0.1 1.0
1.0
1.0
SDS
0.1 0.2
SDS 0.1
0.1 0.2
0.2
0.2 SDS

- 152 -



3.4.4

3441 1.4
34.2
34.2
1
3.4.4.2 3.41
34.1 1 3

- 153 -




3.4.5

Yes

(@ 0.1% wiw
(b) 1.0% wiw
(c) 0.1% viv
(d) 0.2% viv

3.4.3.3
3.4.3.3

- 154 -

Yes




¥

(b)

34221 3.4.2.2.2

3.43.2 Yes

@  0.1%?
(b) 1.0%?  3.4.3.3

1.3 1332

5 3442

- 155 -

Yes




- 156 -



3.5

3.5.1

35.1.1
in vitro

3.5.1.2

3.5.1.3
DNA

3514
DNA
DNA

3.5.2

3521

35.2.2
In vitro

3.5.2.3

3.5.24
OECD

3.5.25 in vivo
(OECDA478)

(OECD485)

3.5.2.6 in vivo
(OECDA475)

(OECDA484)
(OECDA474)

- 157 -

DNA

DNA

in vivo



351

@) in vivo
(b) invivo
in vivo /
©
in vitro
€)) in vivo
(b) invitro in vivo
in vitro
2
3.5.2.7 in vivo /
(a)
(OECDA483)
(b)
(SCE)
DNA (UDS)
3.5.2.8 in vivo

3.5.29 [Invitro

(UDS)  (OECDA486)
(SCE)

(OECDA473)
(OECDA476)
(OECDA71)

- 158 -




3.5.2.10

3.5.3
3.5.3.1

3532
(Bridging principle)

3.5.3.21

35322

3.53.2.3

3.5.3.2.4
@ 2 (i)
(ii)

(b) B

©) (i) A

A+B
Cc+B

(ii)

- 159 -



d A

C

(i) (ii)
3.5.3.3
2 1
3.5.1
35.1
/
1 0.1% -
2 - 1.0%
/
35.4
1.4
3.5.2
1A 1B

- 160 -




..........




..........



3.5.5.2

n vivo

3.6.25.3

- 163 -

3.6



- 164 -



3.6

3.6.1

3.6.2
3.6.2.1

3.6.1

- 165 -




3.6.2.2

3.6.2.3

3.6.2.4

(IARC) 3.6.5.3.1

3.6.2.5

3.6.25.1

3.6.2.5.2

@)
(b)
()
(d)

(©)
®
@
(h)
(i)
0)
(k)

- 166 -



3.6.5.3

3.6.2.5.3
in vivo

3.6.254 1

3.6.2.55

3.6.2.5.6

3.6.2.6

3.6.2.7

WHO/IPCS
1995,Carshalton,UK

3.6.3

3.6.3.1

3.6.3.2
(Bridging principle)

3.6.3.21

- 167 -



3.6.3.2.2

3.6.3.2.3
3.6.3.2.4
(@ 2 (i) A+B
(ii) C+B
(b)
©) (i) A (ii) c
d A C
B
(i) (i
3.6.3.3
2 2
3.6.1
3.6.1 ! )
/
1 2
1 0.1%
) 0.1% 1
1.0% 2
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3.6.4

14

0.1%
SDS

1%

3.6.2

1%

0.1% 1%

3.6.2

SDS

1A

1B
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3.6.5.2 3.6.2

3.6.2.7,3.6.3.1, 3.6.3.2

0.1%1

@  01%:

(b) 1.0% 1

1 1.3 1.3.32 / 3.6.1
3.6.32
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3.6.5.3.1 International Agency for Research on Cancer IARC 3

3.6.5.3.1
3.6.5.3.2 4
3.6.5.3.1.1
3.6.5.3.1.1.1
@
(b)
3.6.5.3.1.1.2
3.6.5.3.1.2
() (i) (i1
(b)
(©)
() (ii)
(iii)
3 IARC OECD OECD
4 3624
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3.6.5.3.2

GHS

IPCS Conceptual Framework for
Evaluating a Mode of Action for Chemical carcinogenesis® 2001 ILSI
“ Framework for Human Relevance Analysis of Information onCarcinogenic Modes of Action”

Meek et al., 2003; Cohen et al., 2003, 2004 IARC 12(b)
IPCS 2004
3.6.5.3.2.1
/ /
3.6.5.3.2.2
3.6.25.2
GHS 1B
1B

3.6.5.3.2.3
3.6.5.3.24
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3.6.5.3.25

o 2u-
IARC, Scientific
Publication N°¢147

Cohen, SM., J. Klaunig, M.E. Meek, R.N. Hill, T. Pastoor, L. Lehman-McKeeman, J.Bucher, D.G. Longfellow, J.
Seed, V. Déllarco, P. Fenner-Crisp, and D. Patton. 2004. Evaluating the human relevance of chemically induced
animal tumors. Toxicol. Sci.,78(2): 181-186.

Cohen, SM., M.E. Mkke, J.E. Klaunig, D.E. Patton, P.A. Fenner-Crisp. 2003. The humanl relevance of information
on carcinogenic modes of action: overview. Crit. Rev. Toxicol.33(6), 581-9.

Meek, M.E., J.R. Bucher, SM. Cohen, V. Dellarco, R.N. Hill, L. Lehman-McKeeman,D.G. Longfellow, T. Pastoor, J.
Seed, D.E. Patton. 2003. A framework for human relevance analysis of information on carcinogenic modes of action.
Crit. Rev.Toxical.,33(6), 591-653.

Sonich-Mullin, C., R. Fielder, J. Wiltse, K. Baetcke, J. Dempsey, P. Fenner-Crisp, D .Grant, M. Hartley, A. Knapp,
D. Kroese, |. Mangelsdorf, E. Meegk, J.M. Rice, and M.Younes. 2001. The Conceptual Framework for Evaluating a
Mode of Action for Chemical Carcinogenesis. Reg. Tox. Pharm. 34, 146-152.

International Programme on Chemical Safety Harmonization Group. 2004 Report of the First Meeting of the Cancer
Working Group. World Health Organization. Report IPCSHSC-CWG-1/04. Geneva

International Agency for Research on Cancer. |ARC Monographs on the Evaluation of Carcinogenic Risks to
Human. Preambles to volumes. World Health Organization. Lyon, France.

SM. Cohen, P.A.Fenner-Crisp, and D.E. Patton. 2003. Special I1ssue: Cancer Modes of Action and Human
Relevance. Critical Reviewsin Toxicology, R.O. McCléellan, ed., Volume 33/Issue 6. CRC Press.

C.C. Capen, E. Dybing and J.D. Wilbourn. 1999. Species differences in Thyroid, Kidney and Urinary Bladder
Carcinogenesis. International Agency for Research on Cancer, Scientific Publication N° 147.”
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3.7.1

3.7.1.1

(@
(b)

3.7.1.2

3.7.21

3.7.1.3

IPCS/EHC

3.5

(@)

3.7

225

(b) (© (d)
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3.7.2
3.7.21

3.7.1(a)

iB

1A
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3.7.1(b)

(@)

(b)

(©)

3.7.2.2

3.7.22.1

3.7.2.2.2

3.7.2.2.3

3.7.2.3

3.7.23.1

3.7.2.2.3
3.7.2.3.2
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1B




3.7.2.3.3

3.7.2.34

3.7.2.35

3.7.24

3.7.24.1

3.7.24.2
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3.7.2.4.3

1 2
3.7.2.4.4
(@)
10%
(b) / x 100 1
() / x 100 1

(d)

(€)

(f)

(9)
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(h)

3.7.25

3.7.25.1

OECD 414 ICH S5A 1993

ICH S5B 1995 OECD

415 416
3.7.25.2 OECD 421 - /

422 - /
3.7.253
3.7.25.4 [Invitro (SAR)
3.7.255
3.7.25.6
3.7.25.7

OECD

3.7.25.8

- 180 -



3.7.25.9

1000mg/kg
3.7.2.5.10
3.7.3

3.7.3.1

3.7.3.2
(Bridging principle)

3.7.3.2.1

3.7.3.2.2

3.7.3.2.3

3.7.3.24

@ 2 () A+B
(i) C+B

(b) B

(©) (i) A

d A C

(i)
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OECD



(i) (i)

3.7.33

3.7.3.3.1 1 1 2 1
2 3.7.1 /
3.7.3.3.2
3.7.1
/
3.7.1 / a
/
1 2
1 0.1% 1
0.3% 2
2 0.1% 3
3.0% 4
0.1%
0.3%
1
01% 0.3% SDS

0.1% 0.3%

0.3% SDS

0.1% 3.0%
SDS
0.1% 3.0%

3.0% SDS

3.74

14
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3.7.2

1A

1B
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3.75.1.2 3.7.2

3.7.3.1, 3.7.3.2,

M
R
= ,

3.7.3.2.1-3.7.3.2.4

2 1.3 1.332 / 3.71
3 3732
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3.75.2

3.75.2.1 3.73

3.7.2

No

3.75.22

3.7.3.1,3.7.3.2, 3.7.3.3

3.7.3.2.1-3.7.3.24

1.3 1332 / 371
3 3732
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38.1
3.8.11

3.8.1.6

3.8.1.2

3.8.1.3

3.8.14

3.8.15

3.8.1.6 GHS

GHS
(@)
(b)
(©)
)
©)
®
)
(h)

3.8.1.7

3.1
3.2

3.4
3.5
3.6
3.7
3.10

(3.8.3)

3.8

3.3
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(3.8.2.1

)
3.8.1.

3.9

3.1

3.7

(3.8.2.2)



3.8.2

3.8.2.1
3.8.2.1.1 3.8.1.9
3.8.1.
38.1
1
1
(@
(b)
/
3.8.2.1.9
2
2
/
3.8.2.1.9
2 3.8.2.1.9
/
3.8.2.2
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3.8.2.1.2

3.8.2.1.3

3.8.214

3.8.2.15

3.8.2.1.6

3.8.2.1.7

3.8.21.7.1

3.8.2.1.7.2

2.8.21.7.3

@
(b)

(©
(d)

(e)

@)

(b)
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(f
(9)

3.8.2.1.8

(@)

(b)

(©
(d)
(€)

3.8.2.1.9

3.8.2191

3.8.2.19.2

3.8.2.1.9.3
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38.1 a

1 2
mg/kg C 300 2000 C 300
mg/kg C 1000 2000 C 1000
Ppm C 2500 5000 C 2500
mg/ C 10 20 C 10 "
/ , mg/ /4 C 1.0 50 C 1.0
a 3.8.1
b
3.8.2.1.9.4. / 2000 mg/kg
/ 2000
mg/kg
3.8.2.1.10
3.8.2.1.10.1
1 /
3.8.2.1.10.2
3.8.2.1.10.3
3.8.2.1.10.4
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3.8.2.2

38221

(@)

(b) (RTI)

(©

(d)

(e)

38222

@)

(b)
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3.8.3
3.8.31

3.8.3.2

3.8.33
principles

3.8.3.3.1

3.8.3.3.2

3.8.3.3.3

3.8.3.34

3.8.3.35

3.8.3.3.6

(@ 2

(b) B

(©) (i)

(i)
(i)

A+B
Cc+B

(i)
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Bridging



d A C

B
(M (i)
3.8.3.3.7
3.8.34
3.8.3.4.1
1
3.8.2 /
3.8.2
/ a
/
1.0% 1.0% 10%
10% . 0 0
1.0%
10%
1 1 1.0% 10%
SDS
1.0% 10%
2 1 10%
SDS
3 1 1.0% 10%
2
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SDS

3.8.34.2

3.8.3.4.3

3.8.344

3.8.3.45

3.84

3.84.1

1.0%
SDS

10%

1%

20%

3.8.3

10%

1.0%

14

10%

20%
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No

v

[

b

382

1.3

1.332
3.8.34

382
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[ =] LelQef el
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391
3.9.11

3.9.1.2

3.9.1.3

39.14

3.9.15

3.9.16

3.9.2

3921
3.9.2.9

GHS

GHS

3.9
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3.8



391

(@)
(b)
3.9.2.9
3.9.29
3.9.2.6
3.9.2.2
3.9.2.3
3.9.24
3.9.25
28 90
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3.9.2.6

3.9.2.7
3.9.27.1

3.9.2.7.2

3.9.2.7.3

(@)

(b)

(©

(d)

()

(f)

(9)

3.9.28

@)
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(@)
(b)



(b)

(©
(d)
()

3.9.29

3.9.29.1 /

3.9.29.2

/ 391

3.9.2.9.3

3.9.294 /

3.9.2.95 90

28

3.9.2.9.6 1 90
391
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3.9.1

C 1)
mg/kg / 10
mg/kg / 20
ppm/6 / 50
mg/ /6 / 0.2
/ / mg/ /6 |/ 0.02
bw h d
3.9.29.7 90
3.9.2
3.9.2
C 1 )
mg/kg / 10 100
mg/kg / 20 200
ppm/6 / 50 250
mg/ /6 / 0.2 1.0
/ / mg/ /6 / 0.02 0.2
bw h d
3.9.29.8 32996 3.2.9.9.7
3.9.2.9.9 / 100mg/kg /
/ 100mg/kg /
3.9.2.10
3.9.2.10.1 (
)
/
3.9.2.10.2

- 203 -



3.9.2.10.3

3.9.2.104

3.9.3

3.93.1

3.9.3.2

3.9.33

3.9.3.3.1

3.9.3.3.2

3.9.3.3.3

3.9.3.34

Bridging principle
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39335 1

A B

3.9.3.3.6

(@ 2 (i)
(i)

(b) B
(c) () A

d A C
(d)

0

3.9.3.3.7

3.9.34

3.9.341

3.93

3.9.3

A+B
C+B

(ii) C

(i)

1.0% 1

1.0%

10%

10% 2

1.0%

10%

3

1.0%

10%

5
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1.0% 10%

SDS
1.0% 10%
2 1 10%
SDS
3 1 1.0% 10%
2
4 2 1.0% 10%
SDS
1.0% 10%
5 2 10%
SDS
3.9.34.2
3.9.34.3
3.9.344
1%
3.94
1.4
2 3
3.94
1
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3.9.2 3.9.1 392 1.3 1.3.32
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3.9.5.2 3.92

3.9.3.3

_
Do 3
M
&
]

Yes

No

1 392 391 392 1.3 1.3.32 /
2 3934 394 3.9.3
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3.10

3.10.1

3.10.1.1

3.10.1.2
Aspiration Aspiration Hazard

3.10.1.3

3.10.1.4

3.10.1.5

3.10.1.6

3.10.1.6.1

3.10.1.6.2

3.10.1.6.3
(mPa s) + (g/cm?3) = (mm?/s)

3.10.1.6.4 /
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3.10.2

3.10.1

(@)

(b) 40

20.5 mm?/s

40

14 mma?/s

3.10.3

3.10.3.1

3.10.3.2
Principles

3.10.3.2.1

3.10.3.2.2

3.10.3.2.3

10%

- 211 -

13
13

Bridging



3.10.3.24 1

1 1
1

3.10.3.25
3.10.3.2.6

@ 2 () A+B

(i C+B;

(b)

(c) () (i) ;

(d)

0 3.10.1 (i)

3.10.3.3
3.10.3.3.1 1
3.10.3.3.1.1 1 10% 40 20.5
mm?/s
3.10.3.3.1.2 2 1

1 10% 40 20.5 mma2/s
3.10.3.3.2 2
3.10.3.3.21 2 10% 40 14 mma2/s
3.10.3.3.2.2

2

3.10.3.3.23 2

2 10% 40 14 mm3/s

2
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3.10.

3.104.1

3.10.5

3.10.2

14

- 213 -







3.10.5.2 3102

3.10.3.2.1

3.10.3.2.5 Yes

1 10%
40 20.5mm?2/s é
3.10.3.3.1

No !
2
2 10%
40 14mm?2/s
3.10.3.3.2 “
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41.1
4111

4.1.1.2
41121 GHS

41.1.2.2

GLP

4.1

- 218 -

OECD



4113

96
ECso OECD
ECso OECD

LCso OECD
202
201

48
96

4114

107 117 log Kow

BCF BCF

4115

41.151
4.1.2.10.3
OECD

OECD
BOD 5

41152

41.1.6

OECD
201

210

3.3.2
X% L(E)Cx
4117

41171

41.1.7.2

OECD No.29

4.1.1.7.3
10

- 219 -

GHS

(BCF)

OECD

OECD

306

/COD

203
72

Lemna

OECD

305

301(A-F)

0.5

211

NOEC

41174



GHS

10
41174 EU GESAMP
(RID/ADR)
MARPOL 73/78
41.2
4121 GHS 3 4 ( 411
1 3
(ECso LCso)
2
41.2.2
411
1
96 LCso 1mg/l
48 ECso 1mg/l
72 96 ErCso 1mg/l
1 L(E)Cso 0.1mg/l
2
1 mg/l 96 LCso 10mg/I
1 mg/l 48 ECso 10mg/l
1 mg/l 72 96 ErCso 10mg/l
3
10 mg/l 96 LCso 100mg/l
10 mg/l 48 ECso 100mg/I
10mg/l 72 96 ErCso( ) 100mg/Il
L(E)Cso  100mg/I

- 220 -

IMO

)

411



41.1

1
96 LCso 1mg/l
48 ECso 1mg/l
72 96 ErCso 1mg/l
Iog Kow 4 BCF
500
-2
1mg/l 96 LCso 10mg/I
1mg/l 48 ECso 10mg/I
Img/l 72 96 ErCso 10mg/I
Iog Kow 4 BCF
500 NOEC 1mg/l
3
10 mg/l 96 LCso 100mg/I
10 mg/l 48 ECso 100mg/l
10mg/l 72 96 ErCso 100mg/l
Iog Kow 4 BCF
500 NOEC 1mg/l
4
log Kow 4
BCF 500 NOEC 1mg/l
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41.1

3 4
la,1b 2a,2b
Box 1 Box 5 Box 6 : : 1
1.00 Box 1 Box 1+5+6
mg/l Box 1+5
Box 1+6
Box 2 BCF 500 : : 2
1.00< Box 2 Box 2+5+6
10.0 mg/I Box 2+5
Box 2+6
logKow 4 Box 7
Box 3 : : 3
10.0< Box 3 Box 3+5+6
100 mg/l Box 3+5
Box 3+6
Box 7
Box 4 Box 7 : 4
>1.00 Box 4+5+6
mg/I Box 7
5
4.1.1
1a. L(E)Cso(mg/l)
QSAR
1b. ErCsof ECso 7 100
ErCso ECso ErCso
ECsp
2a. NOEC mg/l
2b.
3.
4. BCF 500 BCF
logKow 4 logKow logKow
logKow BCF
5 L(E)Cso
1.00mg/l

- 222 -



4123 GHS

41.2.4

L(E)Cso

41.25
1mg/l
Img/Il

1mg/l
100mg/l

4.1.2.6

4.1.2.7 MARPOL

4,1.2.8
41.28.1

MARPOL

73/78

0.1mg/l

ECso

L(E)Cso

1000mg/I
73/78

ECso

- 223 -

100mg/l
1
L(E)Cso
NOEC
L(E)Cso
ECso
ECso ECso



41.2.8.2

4.1.2.9

n- /
BCF GHS
log Kow 4
Iog Kow BCF BCF
BCF<500

4.1.2.10
41.2.101

28 70%

4.1.2.10.2
OECD

4.1.2.10.3
(a 28

(i) 70%
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(i)

(b) BOD

(c) 28

4.1.2.11
412111

41.2.11.2

4.1.2.12
GHS

NOEC

41213 QSAR

log Kow

IOg Kow

10
10%

COD

70%

10

1mg/l

QSAR

- 225 -

60%

BODs/COD 0.5

OECD

(QSAR)

QSAR



4.1.3

4,1.3.1
1 3 1 4
1% wiw 1%
4,1.3.2
(a)
(b) (Bridging Principle) (©)
4.1.2
4.1.2
No Yes
Yes
—
> (4.1.34 )
D o
(4.1.3.55 )
(a)
Yes (%)
—>
(%)
(c)
(%)
4.1.35.2
No L(E)Cso
N
—  » (4135 ) —
4.1.3.6
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4.1.3.3

4,1.33.1
/
LCso ECso
41332
(@) L(E)Cso LCso ECso
1.0mg/l
(i) 1 2 3
(i) 41355
(b) L(E)Cso 100mg/l
(i) 1 2 3
(ii) 41355
1
© L(E)Cso 100mg/I
NOEC 1.0mg/l
(i)
(ii) 41355
(d) L(E)Cso 100mg/I
NOEC 1.0mg/l
0
4134
Bridging Principles
4.1.34.1
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LCso

NOEC

100mg/I

NOEC

ECso

1.0mg/I

NOEC

1 2 3 4



41.3.4.2

41343

41344

41345

4.1.3.4.6

(@)

(b)
(©)

d A C

2

0

(i)

(i)
(i)

A+B
C+B

(ii)

- 228 -

(i)



4.1.3.5
41351

41355
41352

Ci

L(E)Csoi

L(E)Csom
41353

41354

41355
413551
4135511 1/

1/

41.3.55.1.2
1mg/l

1 2 3
20 s o
L(E)Csm 4 L(E)Chsoi
= i
= i LCso ECso mg/l
i 1
3
1 2 3
1
3/ 3
10
1 3/ 3
1
1.3
/
M

- 229 -

1 2 3 4

L(E)Cso

13321

413555



413552

1 2 1
1
4.1.3.5.5.3 1 2 3
4.1.3553.1 1 25%
1
4135532 1 2
1 10 2
25%
2
4.1.35.5.3.3 1 3
1 100 2
10 3 25%
3
4135534
4.1.2
412
Ix Ma 25% 1
(Mx 10x 1)+ 2 25% 2
(Mx 100x% 1)+(10x 2)+ 3 25% 3
a 4.1.3.555
413554 1 2 3 4
4135541 1 25%
1 1
4.1.355.4.2 1 2
1 10 2
25%
2
4.1.3.554.3 1 3
1 100 2
10 3 25%
3
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4135544 12 3 4

123 25%
4135545 4.1.3
4.1.3
Ix Ma 25% 1
(Mx 10x 1)+ 2 25% 2
(Mx 100x% 1)+(10x 2)+ 3 25% 3
1+ 2+ 3+ 4 25% 4
a M 413555
413555
Img/l 1
1 1
4.1.3.55.3 413554
1
41.2 1 4.1.3 1
M 41.4
/ 1
M
41352
414
L(E)Cso M
0.1 L(E)Cso 1 1
0.01 L(E)Cso 0.1 10
0.001 L(E)Cso 0.01 100
0.0001 L(E)Cso 0.001 1000
0.00001 L(E)Cso 0.0001 10000
( 10 )
4.1.3.6
1
X%
414
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4.15:

1.4

4.1.5

GHS

- 232 -




4151

411

(a) 96 LCso ( ) 1 mg/l /

(b) 48 ECso ( ) 1 mg/l, /
72 96 ErCso ( ) 1
mg/l

@)
(b)

(BCF
Kow

?
500 log
4)3

(a) 96 LCso ( ) 10 mg/l /
(b) 48 ECso ( ) 10 mgl/l /
72 96 ErCso ( ) 10

( 41213 9 )

9 A9S5

- 233 -

4.1.2

2

e e (e [

NOEC
1 mg/l

9 A9645



(a) 96
(b) 48
(c) 72
100 mg/l

LCso ( ) 100 mg/l /
ECso ( ) 100 mg/I
96 ErCso (

/

@
(b)

(BCF 500

log Kow

5

(@)
(b)
©

(BCF 500

No

24

log Kow

4y

4.1.1
4.1.1
4.1.212

a A W N

5

9 A9S5
9 A9.35.7.

- 234 -

4y

32

IS

NOEC
1 mg/l

45

NOEC
1 mg/l

[



N 412

96 LCso ( ) 48
72 96 ErCso (
) Img/l 2

and

9 LCso () 48
ECeo ( ) 72 -
96 ErCso(
) 100mg/i

4.1.3

- 235 -



- 1=

1
Lt s 2 ‘ijﬁ
and e x10)+ . 2
J
)

and

( 1 x M7 x 100) + ( 2 x10)
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