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A. Guidance Manual for Classification
of Chemicals

This “GHS Guidance Manual” for the Classification and Labeling of Substances
has been prepared to assist companies, primarily the Small and Medium
Enterprises (SMEs) and other business entities who are engaged in the
manufacture, selling, trading, retailing and repacking of chemicals, in the
classification and labeling of substances including preparation of Safety Data
Sheet (SDS) for the initial sixty-four (64) pure chemicals on the basis of their
health and environmental effects such as persistency to the environment,
carcinogenicity, mutagenicity and reproductive toxicity as prescribed by this
Order. The purpose is to provide practical methods for data collection and
evaluation criteria for data reliability necessary in arriving at the appropriate
classification.

This GHS Guidance is a manual based on the UN Purple Book Globally
Harmonized System of Classification and Labeling of Chemicals fourth (4th)
revised edition to consistently present global harmonization and allow GHS
classification to be carried out correctly and effectively by the companies. Any
results of classification obtained from the use of this guidance manual, including
the responsibility of the results, shall be that of the company.

1.0 General rules

1.1 Classify all chemicals covered under the Priority Chemical List (PCL) and
Chemical Control Order (CCO) according to the GHS classification criteria.

1.2 Classification shall be conducted by a competent person to ensure accuracy of
information.

1.3 Testing of animals is discouraged during the classification of substances.

Utilize the available information from recognized websites and information
sources.

1.4 If classification is already provided by the original or principal manufacturer
of the substance, an importer or trader will use such classification.

2.0 Classification guidance

This section presents the guidelines for the proper classification of chemicals
including determination of appropriate category for each hazard class.
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2.1 PHYSICAL HAZARDS

This section defines and explains the 16 hazard classes based on GHS physical
hazards. However, during classification, they can be reduced depending on the state
of the substance (gas, liquid and solid). Furthermore, they can also be narrowed
down depending on their chemical structures. Figures below explain the narrowing

down of classification.

2.2 PHYSICAL HAZARDS GUIDANCE

Figure 2.2.1 Narrowing Down the Applicable Hazard Classes

Narrowing down based on states of the chemicals

Aerosol articles

\ 4 Injection

Applicable hazards Gases
for aerosol articles

e Flammable
Aerosols

A 4

|
| Ejected chemicals |

Chemicals to be classified
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Gas? Solid?

Solid
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Liquid
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e Gases Under Pressure
e Corrosive to Metals
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Figure 2.2.2 Narrowing Down the Applicable Hazard Classes

Narrowing down based on molecular structures of ingredient chemicals

If chemicals (mixture ingredients) do not contain in their molecules chemical groups
shown in Table 2.5.2

As for Explosives, designate as “Not Applicable”

If chemicals (mixture ingredients) do not contain in their molecules chemical groups
shown in Table 2.5.2 or Table 2.5.3

As for Self-Reactive Substances, designate as “Not Applicable”

If chemicals (mixture ingredients) do not contain in their molecules metals or mettaloids

As for Substances which, in contact with water, emit flammable gases, designate as “Not
Applicable”

1. Organic substances which do not contain oxygen, chlorine, or fluorine, or which contain
any of these elements that are bound to carbon or hydrogen only.
2.Inorganic substances not containing oxygen or any halogen element.

As for Oxidizing Liquids and Oxidizing Solids, designate as “Not Applicable”

/S

1. Inorganic substances
2. Organic compounds which in their molecules do not contain any of O-O- linkage

As for Organic Peroxides, designate as “Not Applicable”

Narrowing down based on contents of ingredient chemicals and the like

!

1. Containing chemical groups in Table 2.5.2 including oxygen but the calculated result
of oxygen balance is less than -200
(Calculation) As for carbon, hydrogen, and oxygen in molecular formula (CxHyOz).
Oxygen balance = -1600 x (2x +y/2-z) / molecular weight

As for Explosives, designate as “Not Classified”
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2.3 DEFINITION OF PHYSICO-CHEMICAL IN GHS

In GHS context, a substance means chemical elements and their compounds in the natural
state or obtained by any production process, including any additive necessary to preserve
the stability of the product and any impurities deriving from the process used, but excluding
any solvent which may be separated without affecting the stability of the substance or
changing its composition.

2.3.1 GASES

Gas is defined as a substance which (i) at 50°C has a vapour pressure greater than 300 kPa
(absolute); or (ii) is completely gaseous at 20°C at a standard pressure of 101.3 kPa.

2.3.2 LIQUIDS

Liquid is defined as a substance which at 50°C has a vapour pressure of not more than 300
kPa (3 bar), which is not completely gaseous at 20°C and at a standard pressure of 101.3 kPa,
and which has a melting point or initial melting point of 20°C or less at a standard pressure
of 101.3 kPa. A viscous substance for which a specific melting point cannot be determined
shall be subjected to the ASTM 2 4359-90 test; or to the test for determining fluidity
(pemetrometer test) prescribed in section 2.3.4 of Annex A of the European Agreement
concerning the International Carriage of Dangerous Goods by Road (ADR).

2.3.3 SOLIDS

Solid is defined as a substance which does not meet the definitions of liquid or gas. Solids
may be in the form of powder, granules, paste, mass, fiber, tablet, etc. It must be noted that
the hazards of powdered substances vary depending on their particle size. That is why,
hazards that a substance has in its current form should be assessed instead of hazards
inherent to the substance.
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SECTION 24
PHYSICAL HAZARDS

SECTION 2.4.1

EXPLOSIVES

2.4.1.1Definitions

24.1.1.1 An explosive substance (or mixture) is a solid or liquid substance (or
mixture of substances) which is in itself capable by chemical reaction of producing
gas at such a temperature and pressure and at such a speed as to cause damage to
the surroundings. Pyrotechnic substances are included even when they do not
evolve gases.

2.4.1.1.2 A pyrotechnic substance (or mixture) is a substance or mixture of substances
designed to produce an effect by heat, light, sound, gas or smoke or a combination of
these as the result of non-detonative self-sustaining exothermic chemical reactions.

241.1.3 An explosive article is an article containing one or more explosive
substances or mixtures.

24114 A pyrotechnic article is an article containing one or more pyrotechnic
substances or mixtures.

The class of explosives comprises:
(@) Explosive substances and mixtures;

(b) Explosive articles, except devices containing explosive substances
or mixtures in such quantity or of such a character that their
inadvertent or accidental ignition or initiation shall not cause any
effect external to the device either by projection, fire, smoke, heat
or loud noise; and

(c) Substances, mixtures and articles not mentioned under (a) and (b)
above which are manufactured with the view to producing a
practical, explosive or pyrotechnic effect.
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2.4.1.2Classification criteria in GHS

2.4.1.2.1 Substances, mixtures and articles of this class, which are not classified as an
unstable explosive, are assigned to one of the following six divisions depending on
the type of hazard they present:

(a) Division 1.1 Substances, mixtures and articles which have a mass explosion

hazard (a mass explosion is one which affects almost the entire quantity
present virtually instantaneously);

(b) Division 1.2 Substances, mixtures and articles which have a projection

hazard but not a mass explosion hazard;

(c) Division 1.3 Substances, mixtures and articles which have a fire hazard and

either a minor blast hazard or a minor projection hazard or both, but not a
mass explosion hazard:

(i) combustion of which gives rise to considerable radiant heat; or

(ii) which burn one after another, producing minor blast or projection
effects or both;

(d) Division 1.4 Substances, mixtures and articles which present no significant

hazard: substances, mixtures and articles which present only a small hazard
in the event of ignition or initiation. The effects are largely confined to the
package and no projection of fragments of appreciable size or range is to be
expected. An external fire shall not cause virtually instantaneous explosion of
almost the entire contents of the package;

(e) Division 1.5 Very insensitive substances or mixtures which have a mass

explosion hazard: substances and mixtures which have a mass explosion
hazard but are so insensitive that there is very little probability of initiation or
of transition from burning to detonation under normal conditions;

Division 1.6 Extremely insensitive articles which do not have a mass
explosion hazard: articles which contain only extremely insensitive
detonating substances or mixtures and which demonstrate a negligible
probability of accidental initiation or propagation.

2.4.1.2.2 Explosives, which are not classified as an unstable explosive, are classified
in one of the six divisions above based on Test Series 2 to 8 in Part I of the UN
Recommendations on the Transport of Dangerous Goods, Manual of Tests and
Criteria according to the following table:
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Table 2.4.1.1: Criteria for explosives

Category Criteria
Unstable 2 explosives | For explosives of Divisions 1.1 to 1.6, the following are the
or explosives of core set of tests that need to be performed:
Division 1.1 to 1.6 Explosibility: according to UN Test Series 2 (Section 12 of

the UN Recommendations on the Transport of
Dangerous Goods, Manual of Tests and Criteria).
Intentional explosives b are not subject to UN
Test series 2.

Sensitiveness: according to UN Test Series 3 (Section 13 of
the UN Recommendations on the Transport of
Dangerous Goods, Manual of Tests and Criteria).

Thermal stability:  according to UN Test 3(c) (Sub-section
13.6.1 of the UN Recommendations on the
Transport of Dangerous Goods, Manual of Tests
and Criteria).

Further tests are necessary to allocate the correct Division.

a Unstable explosives are those which are thermally unstable and/or too sensitive for normal
handling, transport and use. Special precautions are necessary.

b This comprises substances, mixtures and articles which are manufactured with a view to
producing a practical, explosive or pyrotechnic effect.

NOTE 1: Explosive substances or mixtures in packaged form and articles may be
classified under divisions 1.1 to 1.6 and, for some regulatory purposes, are further subdivided
into compatibility groups A to S to distinguish technical requirements (see UN
Recommendations on the Transport of Dangerous Goods, Model Regulations, Chapter 2.1).

NOTE 2: Some explosive substances and mixtures are wetted with water or alcohols or
diluted with other substances to suppress their explosives properties. They may be treated
differently from explosive substances and mixtures (as desensitized explosives) for some
regulatory purposes (e.g. transport).

NOTE 3: For classification tests on solid substances or mixtures, the tests should be
performed on the substance or mixture as presented. If for example, for the purposes of supply
or transport, the same chemical is to be presented in a physical form different from that which
was tested and which is considered likely to materially alter its performance in a classification
test, the substance or mixture must also be tested in the new form.

24.1.3 Guidance for classification
2.4.1.3.1Explosive properties are associated with the presence of certain chemical

groups in a molecule which can react to produce very rapid increases in
temperature or pressure. The screening procedure is aimed at identifying
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the presence of such reactive groups and the potential for rapid energy
release. If the screening procedure identifies the substance to be a potential
explosive, the acceptance procedure (see section 10.3 of the UN
Recommendations on the Transport of Dangerous Goods, Manual of Tests
and Criteria) has to be performed.

2.4.1.3.2 A substance shall not be classified as explosive if:

a.

There are no chemical groups associated with explosive properties
present in the molecule. Examples of groups which may indicate
explosive properties are given in Table A6.1 in Appendix 6 of the UN
Recommendations on the Transport of Dangerous Goods, Manual of
Tests and Criteria; or

The substance contains chemical groups associated with explosive
properties which include oxygen and the calculated oxygen balance is
less than -200.

The oxygen balance is calculated for the chemical reaction:
CxHyOz +[x + (y/4)] O2=> x. CO2 + (y/2) H20

Using the formula :

Oxygen balance = -1600 [2x + (y/2) - z]/ molecular weight;

When the organic substance or a homogeneous mixture of organic
substances contain chemical groups associated with explosive
properties but the exothermic decomposition energy is less than 500
J/g and the onset of exothermic decomposition is below 500°C. (The
temperature limit is to prevent the procedure being applied to a large
number of organic materials which are not explosive but which will
decompose slowly above 500°C to release more than 500 ]/g). The
exothermic decomposition energy may be determined using a suitable
calorimetric technique

2.4.1.3.3 Judgment of: “Not Applicable” (Narrowing down the applicable classes by
the state and molecular structure of the substance)

2.4.1.2.3.1 If a substance falls under Gases, its “Classification result” shall be
“Not Applicable”, and indicate “a gas according to GHS definition” for
“(Classification Grounds”

241232 If a substance does not contain chemical groups related to
explosivity, it shall be “Not Applicable”, and indicate “It does not contain
chemical groups related to explosivity” for “Classification Grounds”.
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2.4.1.3.4 Judgment of “Not Classified” (Narrowing down the applicable classes by
the contents of ingredients or preliminary measurement results)

241341 For substances having explosive chemical groups including
oxygen and falling under the provisions of the following UN GHS the
fourth edition 2.1.4.2.2 (b)-(d) (based on calculation result of oxygen balance,
exothermic decomposition energy, and content of inorganic compounds),
“(Classification result” shall be “Not Classified”, and “based on calculation
result calculated value : XX)” shall be indicated for “Classification
Grounds”.

2.4.1.3.5 Judgment of “Classified”

When the existing classification results shown in Table 5.4.1.1are available,
after examination of the classification result and the evidence data, the
Category shall be determined.

2.4.1.3.6 Classification based on existing classifications such as UNRTDG

2.4.1.3.6.1 If the category is not determined after following the procedure
described below, perform the pre-determined tests (or tests providing the
equivalent judgment), and determine the Category.

2.4.1.3.6.1.1 Substances cited in (8.4.1.6) shall be classified according to
the UNRTDG Classification

2.4.1.3.6.1.2 Based on results of test series for UNRTDG classification,
“Desensitized Explosives” do not fall under Classes 1.1 - 1.6, and
accordingly, not in “explosives” in GHS either. For substances falling
under  “Desensitized  Explosives”,  regarding  “Explosives”,
“(Classification result” shall be “Classification Not Possible”, and “Test
method not determined” shall be indicated for “Classification
Grounds”.

2414  Testing Methods

24141 Classify unstable explosives and explosives of Category 1.1 through
Category 1.6 with the following tests:

241411 Explosive properties : UNRTDG Manual of Tests and Criteria
Item 12, Test series 2

241412 Sensitivity : UNRTDG Manual of Tests and Criteira Item 13,
test series 3
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241413 Thermal Stability : UNRTDG Manual of Tests and Criteria Item
13.6.1, Test series (C)

241414

241415

241.4.1.6

Articles designated as packaged articles may be categorized

into Categories 1.1. to 1.6, and UNRTDG furthermore sub-
categories to clearly show the technical requirements.

If explosives are desensitized by wetting with water or alcohols

or dilutin with other substances, they may be classified other
than explosives as desensitized explosives.

Unstable explosives are explosives being thermally unstable

and too sensitive for usual handling.

2.4.1.5 Data availability

It must be noted that the performance of explosives depends on their composition,
and data regarding explosive performance of each substant are limited.

2.4.1.6 Comparison with conventional classification systems

Divisions 1.1 - 1.6 described above follow the definition of Divisions of UNRTDG

2114

2.4.1.7 Sources of information for classification results under conventional
systems

The UNRTDG list of dangerous goods (for example, the Annex 1: Dangerous Goods
Regulations) includes the following substance:

Division

Explanation

Examples of UN Number and Substance

Division 1.1

Equivalent to
UNRTDG 1.1

0004 AMMONIUM PICRATE dry or wetted with less than
10% water, by mass

0028 BLACK POWDER (GUNPOWDER), COMPRESSED
or BLACK POWDER (GUNPOWDER), IN PELLETS

0072 CYCLOTIMETHYLENETRINITAMINE (CYCLONITE;
HEXOGEN; RDX), WETTED with not less than 15%
water, by mass

0074 DIAZODINITROPHENOL, WETTED with not less
than 40% water, or mixture of alcohol and water, by
mass

0075 DIETHYLENEGLYCOL DINITRATE, DESENSITIZED
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with not less than 25% non-volatile, water-insoluble
phlegmatizer, by mass

0076 DINITORPHENOL, dry or wetted with less than 15%
water, by mass

Division 1.2

Equivalent to
UNRTDG 1.2

At present, only articles have UN numbers, but substances
may be included in accordance with the definition.

Division 1.3

Equivalent to
UNRTDG 1.3

0161 POWDER, SMOKELESS

0234 SODIUM DINITRO-0-CRESOLATE, dry or wetted
with less than 15% water, by mass

0235 SODIUM PICRAMATE, dry or wetted with less than
20% water, by mass

0236 ZIRCONIUM PICRAMATE, dry or wetted with less
than 20% water, by mass

0342 NITROCELLULOSE, WETTED with not less than 25%

alcohol by mass

Division 1.4

Equivalent to
UNRTDG 1.4

0407 TETRAZOL-1-ACETIC ACID

0448 5-MERCAPTOTETRAZOL-1-ACETIC ACID

Division 1.5

Equivalent to
UNRTDG 1.5

0331 EXPLOSIVE, BLASTING, TYPE B (AGENT,
BLASTING, TYPE B)

Equvalent to

There is no article with a specific name that fall under this

Division 1.6 UNRTDG 1.6 division
Division Explanation Examples of UN Number and Substance
Explosive  substances and | (a) AMMONIUM BROMATE
articles whose transport is | (b) AMMONIUM BROMATE SOLUTION
prohibited, and explosives | (c) AMMONIUM CHLORATE
Unstable listed in 1979 Notice 549 from | (d) AMMONIUM CHLORATE
explosives the Ministry of Transport” SOLUTION
Public Notice to provide | (¢) AMMONIUM CHLORITE
Standards, etc., for Carriage of | (f) AMMONIUM NITRATE (excluding
Dangerous Goods by ship” those listed in Annex 1)
Article 5 (1).
Some explosives which are | UNRTDG 3*EmS:F-E
Desensitized wetted with water or alcohols, | 1204 NITROGLYCERIN SOLUTION IN
explosives etc. to suppress their explosive ALCOHOL with not more than 1%
(GHS 2.1.2.2 pr.opgrties does not meet the nitroglycerin
Note 2) criteria for GHS Explosives. | 2059 NITROCELLULOSE SOLUTION,

They are included in Class 3
and a part of Class 4.1 in

FLAMMABLE with not more than
12.6% nitrogen, by dry mass, and not
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UNRTDG, and they fall under
the substance specified in

Schedule 113 (Flammable
Solids-Toxic substances
(wetted/ desensitized

explosives) in ERG. They are
F-E (Flammable Liquids not
reacting with water) and S-J
(wetted explosives and self-
exothermic substances) in EmS

more than 55% nitrocellulose

UNRTDG 4.1*ERG113

1310 AMMONIUM PICRATE, WETTED
with not less than 10% water, by mass

UNRTDG 4.1*EmS:S-J

1320 DINITROPHENOL, WETTED with
not less than 15% water by mass

1336 NITROGUANDINE (PICRITE),
WETTED with not less than 20%
water, by mass

1337 NITROSTARCH, WETTED with not
less than 20% water, by mass

1354 TRINITOBENZENE, WETTED with
not less than 30% water, by mass

1355 TRINITROBENZOIC ACID,
WETTED with not less than 30%
water, by mass

2.4.1.8 Hazard Communication

General and specific considerations concerning labeling requirements are provided
in Hazard communication: Labelling (Chapter 1.4) of the UN Purple Book. Annex 2
contains summary tables about classification and labeling. Annex 3 contains
examples of precautionary statements and pictograms which can be used where
allowed by the competent authority.

Table 2.4.1.2: Label elements for explosives

Unstable | Division | Division | Division Division Division Division
Explosive 1.1 1.2 1.3 1.4 1.5 1.6
Exploding
Svmbol Exploding Exploding Exploding Exploding bo;?b" 1.5 on orange 1.6 on orange
y bomb bomb bomb bomb background? background»
1.4 on orange
background
S‘;{:r:;l Danger Danger Danger Danger Warning Danger No signal word
Explosive; Explosive; Explosive; .
Hazard Unstable mass severe fire, blast or Fl.r N O.r May mass No hazard
stateme . . S s projection oo
Explosive explosion projection projection explode in fire statement
nt hazard
hazard hazard hazard.

@ Applies to substances, mixtures and articles subject to some regulatory purposes (e.g. transport).
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SECTION 2.4.2

FLAMMABLE GASES (INCLUDING CHEMICALLY
UNSTABLE GASES)

2421 Definitions

24211 A flammable gas is a gas having a flammable range with air at 20 °C and a
standard pressure of 101.3 kPa.

2.4.2.1.2 A chemically unstable gas is a flammable gas that is able to react
explosively even in the absence of air or oxygen.

2.4.2.2 Classification Criteria in GHS

2.4.2.2.1 A flammable gas shall be classified in one of the two categories for this class
according to the following table:

Table 2.4.2.1 Criteria for Flammable Gases

Category Criteria

Gases, which at 20°C and a standard pressure of 101.3 kPa:

(a) Are ignitable when in a mixture of 13% or less by volume

1 in air; or

(b) Have a flammable range with air of at least 12 percentage
points regardless of the lower flammable limit.

Gases, other than those of Category 1, which, at 20°C and a
2 standard pressure of 101.3 kPa, have a flammable range while
mixed in air.

Note 1: Ammonia and methyl bromide may be regarded as special cases for some
regulatory purposes.

Note 2: Aerosols should not be classified as flammable gases.
2.4.2.2.2 A flammable gas that is also chemically unstable is additionally classified in

one of the two categories for chemically unstable gases using the methods described
in Part III of the Manual of Tests and Criteria according to the following table:
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Table 2.4.2.2 Criteria for chemically unstable gases

Category Criteria
A Flammable gases which are chemically unstable at 20°C and a
standard pressure of 101.3 kPa
Flammable gases which are chemically unstable at a
B temperature greater than 20°C and/or a pressure greater than
101.3 kPa

2.4.2.3 Hazard Communication

General and specific considerations concerning labeling requirements are provided
in Hazard communication: Labelling (Chapter 1.4) of the UN Purple Book. Annex 2
contains summary tables about classification and labeling. Annex 3 contains
examples of precautionary statements and pictograms which can be used where
allowed by the competent authority.

Table 2.4.2.3 Label Elements for Flammable Gases (including chemical unstable gases)

Flammable gas Chemically unstable gas
Category 1 Category 2 Category A Category B
Symbol Flame No symbol No additional No additional
symbol symbol
. . No additional No additional
Signal word Danger Warning signal word signal word
May react
May react explosively even
Hazard Extremely Flammabl explosively even | in the absence of
statement flammable gas ammable 835 | in the absence of air at elevated
air pressure and/or
temperature
24.24  Guidance for classification
24241 Flammability shall be determined by tests or by calculation in accordance
with methods adopted by ISO (see ISO 10156:2010 “Gases and gas
mixtures - Determination of fire potential and oxidizing ability for the
selection of cylinder valve outlets”). Where insufficient data are available
to use these methods, tests by a comparable method recognized by the
competent authority may be used.
24242 Chemical instability shall be determined in accordance with the method

described in Part III of the Manual of Tests and Criteria. If the calculations
in accordance with ISO 10156:2010 show that a gas mixture is not
flammable it is not necessary to carry out the tests for determining
chemical instability for classification purposes.
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24243

24244

Judgmentof “Not Applicable” (Narrowing down the applicable classes by
the state and molecular structure of the substance)

A product which does not meet the GHS definition for gases shall be
judged as “Not Applicable”.

Judgment of “Not Classified”

Non-combustible and oxidative gases shall be judged as “Not classified”.

2.4.2.4.5 Judgment of “Classified”

When the existing classification results shown in Table 2.4.2.1 or Table

2.4.2.2 are available, after examination of the classification result and the
evidence data, the Category shall be determined.

2426

24.26.1

24.2.7

24.2.8

24281

Classification based on existing classifications and the like (such as
UNRTDG)

Substances designated as Class 2.1 (or Subsidiary Class 2.1) in the
UNRTDG classification Table shall be categorized in GHS Category 1.

Classification based on data from prescribed literatures

Classification shall be performed based on data of combustible range or
explosion limit in prescribed review documents according to the UN GHS
4th revised edition 2.2.2

Data availability

Physical properties of gaseous substances with single ingredient are
relatively easy to obtain from such as literatures. All of combustible /
flammable gases at ambient temperature and pressure shall be flammable
gases. When data of combustible range (what is called explosive limit) are
available, it is easy to pass a judgment for classification of a single gas

Sources of information for classification results under conventional
systems

UN Dangerous Goods Transportation

The definition of Division 2.1 described in UNRTDG 2.2.2.1 is in
accordance with that of GHS Category 1

Category 1 = UNRTDG 2.1 and 2.3.2 (2.1)
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Category 2 = Flammable gas which is not included in Category 1

24282 In GHS, “flammable gases” may include gases with ambient pressure
because of the omission of the condition of gases under pressure.

Category

Explanation

Examples of UN Number and Substance

Equivalent
UNRTDG 2.1

to

1012 BUTYLENE

1036 ETHYLAMINE

1049 HYDROGEN, COMPRESSED

1978 PROPANE

2203 SILANE

2454 METHYL FLOURIDE (REFRIGERANT
GAS R-41)

3153 PERFLUORO (METHYL VINYL
ETHER)

Equivalent 2.3 (2.1)

1053 HYDROGEN SULPHIDE

1082 RIFLUOROCHLOROETHYLENE,
STABILIZED

2188 ARSINE

2204 CARBONYL SULPHIDE

1062 METHYL BROMIDE

2.4.2.8.3 Other classification

It corresponds to Schedule F-D in EmS. S-U also includes toxic gases. In
ERG, the provisions for flammable gases are divided into Schedules 115,
116,117, 118 and 119.

In EU DSD classification, gaseous substances with R-phrase 12 meet these
criteria (Categories 1 and 2), but no categorization is shown

Page 21




SECTION 2.4.3

AEROSOLS
2.4.3.1 Definitions

2.4.3.1.1 Aerosols, this means aerosol dispensers, are any non-refillable receptacles
made of metal, glass or plastics and containing a gas compressed, liquefied or
dissolved under pressure, with or without a liquid, paste or powder, and fitted with
a release device allowing the contents to be ejected as solid or liquid particles in
suspension in a gas, as a foam, paste or powder or in a liquid state or in a gaseous
state.

2.4.3.2 Classification Criteria

2.4.3.2.1 Aerosols shall be considered for classification as flammable if they contain
any component which is classified as flammable according to the GHS criteria, i.e.:

Flammable liquids (see 2.4.6)
Flammable gases (see 5.4.2)
Flammable solids (see 5.4.7)

Note 1: Flammable components do not cover pyrophoric, self-heating or water-
reactive substances because such components are never used as aerosol contents.

Note 2: Aerosols do not fall additionally within the scope of section 2.4.2 (Flammable
gases), section 2.4.5 (Gases under pressure), section 2.4.6 (Flammable liquids) and
section 2.4.7 (Flammable solids). Depending on their contents, aerosols may however
fall within the scope of other hazard classes, inclusding their labelling elements.

2.4.3.2.2An aerosol is classified in one of the three categories for this Class on the
basis of its components, of its chemical heat of combustion and, if applicable, of the
results of the foam test (for foam aerosols) and of the ignition distance test and
enclosed space test (for spray aerosols). Aerosols which do not meet the criteria for
inclusion in Category 1 or Category 2 (extremely flammable or flammable aerosols)
should be classified in Category 3 (non-flammable aerosols).
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2.4.3.2.3 The GHS classification criteria are summarized as follows:

24.3.3

24331

Category 1 : Aerosols whose content of flammable components is 85% or

more and whose heat of combustion is 30k]/ g or larger, or

Spray aerosols for which ignition occurs at a distance of 75 cm
or more in the ignition distance test, or

Foam aerosols which have, in the foam test, 20 cm or more of
the flame height and 2 seconds or longer of the flame
duration of have 4 cm or more of the flame height and 7
seconds or longer of the flame duration

Category 2 : Spray aerosols for which the heat of combustion is 20k]J/g or

larger and either for which ignition occurs at a distance of 15
cm or more in the ignition distance test or for which the time
equivalent is 300 second/ m3 or less, or the deflagration
density is 300 g/m3 or less, in the enclosed space ignition test

Foam aerosols which have, in the foam test, 4 cm or more of
the flame height and 2 seconds or longer of the flame
duration

Not Classified : (1) aerosols whose content of flammable components is 1%

or less and the heat of combustion is smaller than 20

kJ/g

(2) aerosols which was not judged as “ Category 1 or 2” in
the enclosed space ignition test for spray aerosols

(3) aerosols which was not judged as “Category 1 or 2” in
the foam test for foam aerosols

Guidance for classification
Judgment of “Not Applicable”
In classification of a chemical substance, regarding “flammable aerosols”,

“classification result” shall be “Not Applicable”, and “not an aerosol
product” shall be indicated for “Classification Grounds and Problems”

2.4.3.3.2 Judgment of “Not Classified”

A product which has no flammable components or whose flammable

components is 1% or less and whose heat of combustion smaller than
20k]J/ g shall be “Not Classified”.
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2.4.3.3.3 Judgment of “Classified”

When the existing classification results shown in 2.4.3.2.3 are available,
after examination of the classification result and the evidence data, the
Category shall be determined.

24.34  Data availability

The composition of an aerosol product shall be determined by its product
manufacturer. The categories of spray solutions and propellant gases
should be determined according to the 2.3.4.1 of theGHS Purple book with
necessary test, if any.

24.3.5 Comparison with conventional classification systems

A judging method in the Special provision 63 of the UN Number 1950
(Aerosols) in UNRTDG 3.2.1 Dangerous Goods List has been adopted to
the GHS decision logic.

2.4.3.6 Hazard communication

General and specific considerations concerning labeling requirements are provided
in Hazard communication: Labelling (Chapter 1.4) of the UN Purple Book. Annex 2
contains summary tables about classification and labeling. Annex 3 contains
examples of precautionary statements and pictograms which can be used where
allowed by the competent authority.

Table 2.4.3.1 Label elements for flammable and non-flammable aerosols

Category 1 Category 2 Category 3
Symbol Flame Flame No symbol
Signal word Danger Warning Warning
Extremely flammable Flammable aerosol Pressurized
Hazard statement ?erosol . Pressurized container: container: May
Pressurized container; May burst if heated burst if heated
May burst if heated
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SECTION 2.4.4

OXIDIZING GASES
2.4.4.1 Definitions

2.4.4.1.1 An oxidizing gas is any gas which may, generally by providing oxygen,
cause or contribute to the combustion of other material more than the air does.

2.4.4.1.2 Note : “Gases which cause or contribute to the combustion of other material
more than air does” means pure gases or gas mixtures with an oxidizing power
greater than 23.5% as determined by a method specified in ISO 10156:2010.

2.4.4.2 Classification criteria

24421 An oxidizing gas shall be classified in a single category for this class
according to the following table:

Table 2.4.4.1 Criteria for oxidizing gases

Category Criteria

Any gas which may, generally by providing oxygen, cause or
contribute to the combustion of other materials more than air does

24.4.3 Guidance for classification
24431 Judgment of “Not Applicable”

A product which does not meet the GHS definition of gases shall be
judged as “Not Applicable”

24432 Classification based on existing classifications such as UNRTDG
The substance to be evaluated that is listed as a dangerous good (a gas

product whose division number of for its subsidiary hazard is 5.1) in the
Dangerous Goods List based on UNRTDG classification shall belong to

“Category 1”.
The following gases described in ISO 10156-2 shall also belong to
“Category 1”.
Name of gas Oxygen equivalency coefficient (Ci)
Bis-trifluoromethylperoxide Ci=40
Bromine pentafluoride Ci=40
Bromine trifluoride Ci=40

Page 25



Chlorine Ci=0.7
Chlorine pentafluoride Ci=40
Chlorine trifluoride Ci=40
Fluorine Ci=40
Iodine pentafluoride Ci=40
Nitric oxide Ci=03
Nitrogen dioxide Ci=1

Nitrogen trifluoride Ci=1.6
Nitrogen trioxide Ci=40
Oxygen difluoride Ci=40
Ozone Ci=40
Tetrafluorohydrazine Ci=40

For reference: ISO 10156-2, describing an international test method on
“oxidizing gases” was established in August 2005. Because this test requires
an immense amount of time and effort and involves risk of explosion, the
measurement results for coefficient of oxygen equivalency have been
obtained only for a few substances before the establishment of the ISO.

24433 Judgment of “Not Classified”

Other (non-oxidizing) gases than described above shall be judged as “Not
Classified”.

2.4.4.3.4 Judgment of “Classified”

When the existing classification results shown in Table 8.4.4.1are available,
after examination of the classification result and the evidence data, the
Category shall be determined.

2.4.4.4 Data availability

Calculation shall be performed in accordance with ISO 10156: 2010 based on
the composition as prescribed in GHS 2.4.4.2 4th edition of the UN Purple
Book.

2.4.4.5 Comparison with conventional classification systems

The UNRTDG definition (UNRTDG 2.5.2) for oxidizing substances (Division
5.1) is limited to liquids and solids. In UNRTDG, no classification criteria are
available for oxidizing gases, while some gases assigned with the division
number 5.1 for their subsidiary hazard, but the assignment is not
comprehensive. Oxidizing gases fall under Schedule 122 in ERG and S-W in
EmS on the basis of which oxidizing gases can be selected.
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2.4.4.6 Hazard communication

General and specific considerations concerning labeling requirements are provided
in Hazard communication: Labelling (Chapter 1.4) of the UN Purple Book. Annex 2
contains summary tables about classification and labeling. Annex 3 contains

examples of precautionary statements and pictograms which can be used where
allowed by the competent authority.

Table 2.4.4.2 Label elements for oxidizing gases

Category 1
Symbol Flame over circle
Signal word Danger
Hazard statement | May cause or intensify fire; oxidizer
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SECTION 2.4.5

GASES UNDER PRESSURE

2.4.5.1 Definitions
2.4.5.1.1 Gases under pressure are gases which are contained in a receptacle at a
pressure of 200 kPa (gauge) or more at 20°C, or which are liquefied or liquefied and

refrigerated.

2.4.5.1.2 Gases under pressure comprise compressed gases, liquefied gases, dissolved
gases and refrigerated liquefied gases.

2.4.5.2 Classification criteria

2.45.2.1 Gases under pressure shall be classified, according to their physical state
when packaged, in one of four groups in the following table:

Table 2.4.5.1 Criteria for gases under pressure

Group Criteria
A gas which when packaged under pressure is entirely
Compressed gas gaseous at -50°C; including all gases with a critical

temperature < -50°C
A gas which when packaged under pressure, is partially
liquid at temperatures above -50°C. A distinction is made
between:
Liquefied gas (a) High pressure liquefied gas: a gas with a critical
temperature between -50°C and +65°C; and
(b) Low pressure liquefied gas: a gas with a critical
temperature above +65°C
A gas which when packaged is made partially liquid
because of its low temperature
A gas which when packaged under pressure is dissolved in
a liquid phase solvent

Refrigerated liquefied gas

Dissolved gas

The critical temperature is the temperature above which a pure gas cannot be
liquefied, regardless of the degree compression.

2.4.5.3 Guidance for classification
24531 Judgment of “Not Applicable”

Substances that are liquid or solid according to the GHS definition shall be
judged ad “Not Applicable”.
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2.4.5.3.2 Classification based on data from prescribed literatures

In GHS classes of gas, “gases under pressure” are conditions made in the
pressure vessels by manufacturers depending on their purposes such as
transport and use. And other properties (flammable gases, oxidizing
gases, acute inhalation toxicity) are based on hazards when these gases
exist in air at a standard pressure.

2.4.5.3.3 Judgment of “Classified”

2454

24.5.5

2.4.5.6

When the existing classification results shown in Table 5.4.5.1are available,
after examination of the classification result and the evidence data, the
Category shall be determined.

Data availability

The data required are vapor pressure at 50°C physical properties at 20°C
and atmospheric pressure, and critical temperature (GHS 2.5.4.2). All of
them can be obtained easily. Physical conditions, pressure and the like,
when compresses in cylinders, depend on the design of manufacturers.

In order to classify a gas, the above data are needed. Data can be found in
literature, calculated or determined by testing. Most pure gases are already
classified in the UN Recommendations on the Transport of Dangerous
Goods, Model Regulations.

Comparison with conventional classification systems

The definition of Class 2 (gas) set in UNRTDG 2.2.1.2 is in accordance with
that of gas in GHS: “a substance that at 50°C has a vapor pressure greater
than 300 kPa (absolute pressue); or is completely gaseous at 20°C at a
standard pressure of 101.3 kPa”.

On the other hand, UNRTDG does not provide the definition of “gases
under pressure”, which are newly defined by GHS as “gases with vapor
pressure of 200 kPa or more”.

Sources of information for classification results under conventional
systems

These depend on the design selected by the manufactuers. Inaddition to
temperature range and intrinsic pressure of the gas substance set by the
manufactuers, literature data such as temperature, vapor pressure curve
and critical temperature should be used for classification.
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2.4.5.7 Hazard communication

General and specific considerations concerning labeling requirements are
provided in Hazard communication: Labelling (Chapter 1.4) of the UN Purple
Book. Annex 2 contains summary tables about classification and labeling.
Annex 3 contains examples of precautionary statements and pictograms which
can be used where allowed by the competent authority.

Table 2.4.5.2 Label elements for gases under pressure

Compressed gas | Liquefied gas lli{;f::gz];;:i Dissolved gas

Symbol Gas cylinder Gas cylinder Gas cylinder Gas cylinder
Signal word Warning Warning Warning Warning
Hazard Contains gas Contains gas Contains Contains gas
statement under pressure; | under pressure; | refrigerated gas; | under pressure;

may explode if | may explode if may cause may explode if

heated heated cryogenic burns heated
or injury
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SECTION 2.4.6

FLAMMABLE LIQUIDS
2.4.6.1 Definitions

2.4.6.1.1 A flammable liquid means a liquid having a flash point of not more than
93°C.

2.4.6.2 Classification criteria

2.4.6.2.1 A flammable liquid shall be classified in one of the four categories for this
class according to the following table:

Table 2.4.6.1 Criteria for flammable liquids

Category Criteria
1 Flash point <23°C and initial boiling point <35°C
2 Flash point <23°C and initial boiling point >35°C
3 Flash point > 23°C and < 60°C

Note 1: Gas oils, diesel and light heating oils in the flash point range of 55°C
to 75°C may be regarded as a special group for some regulatory
purposes.

Note 2: Liquids with a flash point of more than 35°C and not more than 60°C
may be regarded as non-flammable liquids for some regulatory
purposes (e.g. transport) if negative results have been obtained in the
sustained combustibility test L.2 of Part III, section 32 of the UN
Recommendations on the Transport of Dangerous, Manual of Tests
and Criteria.

Note 3: Viscous flammable liquids such as paints, enamels, lacquers,
varnishes, adhesives and polishes may be regarded as a special group
for some regulatory purposes (e.g. transport)> The classification or the
decision to consider these liquids as non-flammable may be
determined by the pertinent regulation or competent authority.

Note 4: Aerosols should not be classified as flammable liquids. See Section
243
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2.4.6.3 Guidance for classification
2.4.6.3.1 Judgment of “Not Applicable”
Substances that are gases and solids shall be judged as “Not Applicable”.

2.4.6.3.2 Judgment of “Not Classified”

Non-combustible liquids shall be judged as “Not Classified”. (Dangerous
goods among Class 4, Type 4 petroleum and animal oils, and liquids of
specified combustible substances shall also be deemed as “Not Classified”
with regard to these classes, but the boundary between combustibility and
flame resistance is not clearly defined. Accordingly, if judgment is
impossible, measure the flash point, and determine the classification.

2.4.6.3.3 Classification based on data from existing literatures

With regards to GHS classification of flammable liquids, categories based on
flash points obtained from various information sources and in-house data
shall take precedence, and classification based on UNRTDG shall be
adopted only when flash points data are not available.

Since Category 4 of flammable liquids in GHS classification does not fall
under Dangerous Goods in UNRTDG classification, as for Category 4,
UNRTDG classification results cannot be used for GHS classification.

2.4.6.3.4 Judgment of “Classified”
When the existing classification results shown in Table 2.4.6.1are available,
after examination of the classification result and the evidence data, the
Category shall be determined.
2.4.6.4 Comparison with conventional classification systems
In general, Categories 1-3 is in accordance with Class 3 of UNRTDG.
Category 1 = UNRTDG 3I (No upper limits are provided for flash points,
but no combustible substance with an initial boiling point of
35°C and lower and a flash point of 23°C or higher has been
reported)
Category 2 = UNRTDG 3II

Category 3 = UNRTDG 3III
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Category 4 = They are non-dangerous articles in UNRTDG
2.4.6.5 Test Methods

2.4.6.5.1 The following test methods for determining the flash point of flammable
liquids shall be used:

International standards:

ISO 1516
ISO 1523
ISO 2719
ISO 13736
ISO 3679
ISO 3680

National standards:

American Society for Testing Materials International, 100Barr Harbor Drive,
PO Box C 700, West Conshohocken, Pennsylvannia, USA 19428-2959:

ASTM D3828-07a, “Standard Test Methods for Flash Point by Small Scale
Closed Cup tester”

ASTM D56-05, “Standard Test Method for Flash Point by Tag Closed Cup
Tester”

ASTM D3278-96 (2004)el, “Standard Test Methods for Flash Point of Liquids
by Small Scale Closed Cup Apparatus”

ASTM D93-08, “Standard Test Methods for Flash Point by Pensky- Martens
Closed Cup Tester”

Association francaise de normalization, AFNOR, 11, rue de Pressense. 93571
La Plaine Saint-Denis Cedex”

French Standard NF M 07-109

French Standards NF M 07-011/ NF T 30-050/ NF T 66-009
French Standard NF M 07-036

Deutsches Institut fur Normung, Burggrafenstr. 6, D-10787 Berlin:
Standard DIN 51755 (flash points below 65°C)

State Committee of the Council of Ministers for Standardization, 113813,
GSP, Moscow, M-49 Leninsky Prospect, 9

GOST 12.1.044-84
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24.6.5.2 The following methods for determining the initial boiling point of
flammable liquids shall be used:
International standards:

ISO 3924
ISO 4626
ISO 3405

National standards

American Society for Testing Materials International, 100Barr Harbor Drive,
PO Box C 700, West Conshohocken, Pennsylvannia, USA 19428-2959:

ASTM D86-07a, “Standard Test Method for Distillation of Petroleum
Products at Atmospheric Pressure”

ASTM D1078-05, “Standard Test Method for Distillation Range of Volatile
Organic Liquids”

Further acceptable methods:

Method A.2 as described in Part A of the Annex to Commission Regulation
(EC) No.440/2008

2.4.6.5 Sources of information for classification results under conventional
systems

2.4.6.5.1 UN Recommendations on the Transport of Dangerous Goods
Category 1 = UNRTDG 3I
Category 2 = UNRTDG 3II
Category 3 = UNRTDG 3III
Category 4
2.4.6.6 Hazard communication
General and specific considerations concerning labeling requirements are
provided in Hazard communication: Labelling (Chapter 1.4) of the UN Purple
Book. Annex 2 contains summary tables about classification and labeling.

Annex 3 contains examples of precautionary statements and pictograms which
can be used where allowed by the competent authority.
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Table 2.4.6.2 Label elements for flammable liquids

Category 1 Category 2 Category 3
Symbol Flame Flame Flame
Signal word Danger Danger Warning
Hazard Extreme!y . Highly flammable Flammable liquid
flammable liquid .9
statement liquid and vapour and vapour
and vapour
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SECTION 2.4.7

FLAMMABLE SOLIDS
2.4.7.1 Definitions

2.4.7.1.1 A flammable solid is a solid which is readily combustible, or may cause or
contribute to fire through friction.

2.4.7.1.2 Readily combustible solids are powdered, granular, or pasty substances
which are dangerous if they can be easily ignited by brief contact with an
ignition source, such as a burning match, and if the flame spreads rapidly.

2.4.7.2 Classification criteria

24721 Powdered, granular or pasty substances shall be classified as readily
combustible solids when the time of burning of one or more of the test
runs, performed in accordance with the test method described in the UN
Recommendations on the Transport of Dangerous Goods, Manual of Tests
and Criteria, Part III, sub-section 33.2.1, is less than 45 s or the rate of
burning is more than 2.2 mm/s.

2.4.7.2.2 Powders of metals or metal alloys shall be classified as flammable solids
when they can be ignited and the reaction spreads over the whole length of
the sample in 10 min or less.

2.4.7.2.3 Solids which may cause fire through friction shall be classified in this class
by analogy with existing entries (e.g. matches) until definitive criteria are
established.

24724 A flammable solid shall be classified in one of the two categories for this
class using Method N.1 as described in Part III, sub-section 33.2.1 of the UN
Recommendations on the Transport of Dangerous Goods, Manual of Tests
and Criteria, according to the following table:

Table 2.4.7.1 Criteria for flammable solids

Category Criteria

Burning rate test:
Substances other than metal powders:
1 (a) Wetted zone does not stop fire; and

(b) Burning time <45 s or burning rate > 2.2 mm/s

Metal powders: burning time <5 min

2 Burning rate test:
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Substances other than metal powders:
(a) Wetted zone stops the fire for at least 4 min; and
(b) Burning time <45 s or burning rate> 2.2 mm/s

Metal powders: burning time > 5 min and <10 min

Note 1: For classification test on solid substances, the tests should be performed on
the substance as presented. If for example, forthe purposes of supply or
transport, the same chemical is to be presented in a physical form different
from that which was tested and which is considered likely to materially
alter its performance in a classification test, the substance must also be
tested in the new form.

Note 2: Aerosols shall not be classified as flammable solids. See Section 2.4.8
2.4.7.3 Guidance for classification
2.4.7.3.1 Judgment of “Not Applicable”
Substances that are gases and liquids shall be judged as “Not Applicable”
2.4.7.3.2 Judgment of “Not Classified”
Solids known to be non-combustible or flame-resistant by literatures and in-
house data, or knowledge regarding oxidation/ reduction reactions, shall be
“Not Classified”.
2.4.7.3.3 Classification based on existing classifications and the like such as UNRTDG
If the name of the substance is included in UNRTDG classification, the
substance may be classified according to UNRTDG; however, it shall be
categorized after good examination since hazards of solid articles depend on
their shapes and particle sizes.
If in doubt, perform the pre-determined test on the article, and categorize.
2.4.7.3.4 Judgment of “Classified”
When the existing classification results shown in Table 2.4.7.1are available,

after examination of the classification result and the evidence data, the
Category shall be determined.

Page 37



2.4.7.4 Data availability

Few result values of the rate of burning tests have been published.
2.4.7.5 Comparison with conventional classification systems
2.4.7.5.1 Flammable solid is in accordance with Class 4.1 of UNRTDG.

24752 Category 4.1 also included 2.4.9 “Self-Reactive Substances” and 2.4.1
Explosives. Therefore, ERG shall also be considered.

Related ERG Schedules are as follows:
133 Flammable Solid
133 Flammable Solid - toxic/ corrosive

170 Metal (powder, dust, shavings, drilling chips, lathe chips, swarf,
etc.)

2.4.7.5.3 In EmS, “Flammable Solid” is included in Schedule S-G along with “Sel-
reactive Substances”.

24.7.54 These classification are also applied to the solids of R11 in EU DSD
classification

2.4.7.6 Sources on information for classification results under conventional
systems

2.4.7.6.1 UN Recommendations on the Transport of Dangerous Goods
Category 1 = UNRTDG 4.1 II ERG 133, 134, 170
Category 2 = UNRTDG 4.1 III ERG 133, 134, 170
2.4.7.7 Hazard communication
General and specific considerations concerning labeling requirements are
provided in Hazard communication: Labelling (Chapter 1.4) of the UN Purple
Book. Annex 2 contains summary tables about classification and labeling.
Annex 3 contains examples of precautionary statements and pictograms which

can be used where allowed by the competent authority.

Table 2.4.7.2 Label elements for flammable solids

Category 1 Category 2
Symbol Flame Flame
Signal word Danger Warning
Hazard statement Flammable solid Flammable solid
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SECTION 2.4.8

SELF-REACTIVE SUBSTANCES

2.4.8.1 Definitions

2.4.8.1.1 Self-reactive substances are thermally unstable liquid or solid substances or
mixtures liable to undergo a strongly exothermic decomposition even
without participation of oxygen (air). This definition excludes substances
classified under the GHS as explosives, organic peroxides or as oxidizing.

2.4.8.1.2 A self-reactive substance is regarded as possessing explosive properties
when in laboratory testing the formulation is liable to detonate, to
deflagrate rapidly or to show a violent effect when heated under
confinement.

2.4.8.2 Classification criteria

2.4.8.2.1 Any self-reactive substance shall be considered for classification in this class
unless:

(a) They are explosives, according to the GHS criteria of Chapter 2.1;

(b) They are oxidizing liquids or solids, according to the criteria of
Chapters 2.13 or 2.14, except that mixtures of oxidizing substances
which contain 5% or more of combustible organic substances shall be
classified as self-reactive substances according to the procedure defined
in the note below;

(c) They are organic peroxides, according to the GHS criteria of Chapter
2.15;

(d) Their heat of combustion is less than 300 J/g; or

(e) Their self-accelerating decomposition temperature (SADT) is greater
than 75°C for 50 kg package.

Note: Mixtures of oxidizing substances, meeting the criteria for classification
as oxidizing substances, which contain 5.0% or more of combustible
organic substances and which do not meet the criteria mentioned in (a),
(c), (d) or (e) above, shall be subjected to the self-reactive substances
classification procedure;

Such a mixture showing the properties of a self-reactive substance type
B to F shall be classified as a self-reactive substance.
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2.4.8.2.2 Self-reactive substances are classified in one of the seven categories of
“types A to G” for this class, according to the following principles:

(@) Any self-reactive substance which can detonate or deflagrate rapidly, as
packaged, will be defined as self-reactive substance TYPE A.

(b) Any self-reactive substance possessing explosive properties and which,
as packaged, neither detonates nor deflagrates rapidly, but is liable to
undergo a thermal explosion in that package will be defined as self-
reactive substance TYPE B.

(c) Any self-reactive substance possessing explosive properties when the
substance as packaged cannot detonate or deflagrate rapidly or undergo
a thermal explosion will be defined as self-reactive substance TYPE C.

(d) Any self-reactive substance which in laboratory testing;:

a. Detonates partially, does not deflagrate rapidly and shows no
violent effect when heated under confinement; or

b. Does not detonate at all, deflagrates slowly and shows no violent
effect when heated under confinement; or

c. Does not detonate or deflagrate at all and shows a medium effect
when heated under confinement;

shall be defined as self-reactive substance TYPE D.

(e) Any self-reactive substance which, in laboratory testing, neither
detonates nor deflagrates at all and shows low or no effect when heated
under confinement will e defined as self-reactive TYPE E.

(f) Any self-reactive substance which, in laboratory testing, neither
detonates in the cavitated state nor deflagrates at all and shows only a
low or no effect when heated under confinement as well as low or no
explosive power will be defined as self-reactive substance TYPE F.

(g8) Any self-reactive substance which, in laboratory testing, neither
detonates in the cavitated state nor deflagrates at all and shows no effect
when heated under confinement nor any explosive power, provided
that it is thermally stable (self-accelerating decomposition temperature
is 60°C to 75°C for a 50 kg package), and, for liquid mixtures, a diluents
having a boiling point greater than or equal to 150°C is used for
desensitization will be defined as self-reactive substance TYPE G. If the
mixture is not thermally stable or a diluent having a boiling point less
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than 150°C is used for desensitization, the mixture shall be defined as
self-reactive substance TYPE F.

Note 1: Type G has no hazard communication elements assigned but should
be considered for properties belonging to other hazard classes.

Note 2: Types A to G may not be necessary for all systems.
2.4.8.3 Criteria for temperature control

Self-reactive substances need to be subjected to temperature control if their
self-accelerating decomposition temperature (SADT) is less than or equal to
55C. Test methods for determining the SADT as well as the derivation of
control and emergency temperatures are given in the UN Recommendations
for the Transport of Dangerous Goods, Manual of Tests and Criteria, Part II,
section 28. The test selected shall be conducted in a manner which is
representative, both in size and material, of the package.

2.4.8.4 Guidance for classification

2.4.8.4.1 Judgment of “Not Applicable”

Gas, explosives, organic peroxides, and liquids and solid classified as
oxidizing substances shall be “Not Applicable”.

Substances not containing chemical groups concerned with explosive
properties or self-reactivity shall not be “Not Applicable”.

2.4.8.4.2 Judgment of “Not Classified”

Regarding the substances containing chemical groups related to explosive
properties or self-reactivity, if data on SADT or exothermic decomposition
are obtained from various information sources and in-house data and the
guidance in the UN GHS 4t revised edition is applicable to the substances,
fill in “Classification result” with “Not Classified”, and fill in “Classification
Grounds and Problems” with “SADT” ** °C (** is filled with a specific
value).

2.4.8.4.3 Judgment of “Classified”

When the existing classification results shown in 2.4.8.2.1 and 2.4.8.2.2 are
available, after examination of the classification result and the evidence
data, the Category shall be determined.
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2.4.8.4.4 Classification based on existing classifications (such as UNRTDG)

If the name of a substance is included in UNRTDG classification, the
substance shall be classified according to it.

2.4.8.5 Data availability

Few measurement data related to the flow chart of UN GHS 4threvised edition
2.8.4 have been published. Mostly, self-reactive substances are traded and
used as prepared chemicals in which diluents and/ or stabilizing agents are
added to them, rather than as pure substance. Classification into TYPE A to G
should be made based on a test for individual prepared chemicals.

2.4.8.6 Comparison with conventional classification systems

2.4.8.6.1 The flow chart of UN GHS 4threvised edition 2.8.4 is exactly the same as that
of UNRDTG.

248.6.2 In EmS, self-reactive substances not requiring temperature control are
classified into Schedule S-G along with Flammable Solid, and those
requiring are classified into Schedule S-K.

2.4.8.7 Sources of information for classification results under conventional
systems

2.4.8.7.1 UN Recommendations on the Transport of Dangerous Goods

Chemicals belonging to UNRTDG 4.1 ERG 149, 150 in UNRTDG and
North- American Emergency Response Guidebook (NAERG) fall under

this class.
The temperature =~ Temperature management
necessity (150) is unnecessary (149)
Liquid Solid Liquid Solid
Type A Transportation prohibition substance
Type B UN3221 3222 3231 3232
Type C UN 3223 3224 3233 3234
Type D UN 3225 3226 3235 3236
Type E UN 3227 3228 3237 3238
Type F UN 3229 3230 3239 3240
Type G Non-dangerous articles
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2.4.8.8 Hazard communication

General and specific considerations concerning labeling requirements are
provided in Hazard communication: Labelling (Chapter 1.4) of the UN Purple
Book. Annex 2 contains summary tables about classification and labeling.
Annex 3 contains examples of precautionary statements and pictograms which
can be used where allowed by the competent authority.

Table 2.4.8.1 Label elements for self-reactive substances

Type A Type B Type ];Z and TypeFE and Type Ga
Symbol . Exploding
Exploding bomb and Flame Flame There are
bomb
flame no label
Signal word Danger Danger Danger Warning elements
Hazard . Heating . . allocated to
statement Heating may cause Heating Heating this hazard
may cause . may cause | may cause
. an a fire and . . category
an explosion . a fire a fire
explosion

aType G has no hazard communication elements assigned but should be
considered for properties belonging to other hazard classes.
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SECTION 2.4.9

PYROPHORIC LIQUIDS
2.4.9.1 Definitions

2.49.1.1 A pyrophoric liquid is a liquid which, even in small quantities, is liable to
ignite within five minutes after coming into contact with air.

2.4.9.2 Classification criteria

2.49.2.1 A pyrophoric liquid shall classified in a single category for this class using
test N.3 in Part III, sub-section 33.3.1.5 of the UN Recommendations on the
Transport of Dangerous Goods, Manual of Tests and Criteria, according to

the following table:

Table 2.4.9.1 Criteria for pyrophoric liquids

Category Criteria
The liquid ignites within 5 min when added to an inert carrier
1 and exposed to air, or it ignites or chars a filter paper on contact
with air within 5 min.

2.4.9.3 Guidance for classification
2.4.9.3.1 Judgment of “Not Applicable”
Substances that are gases and solids shall be judged as “Not Applicable”.

2.4.9.3.2 Judgment of “Not Classified”

If it is confirmed based on various information sources and handling
experiences that a substance to be assessed does not self-ignite on contact
with air of ambient temperature, fill in “Classification result” with “Not
classified”, and fill in “Classification Grounds” with “Do not self-ignite in
contact with air of ambient temperature”.

2.4.9.3.3 Judgment of “Classified”

When the existing classification results shown in Table 2.4.9.1are available,
after examination of the classification result and the evidence data, the
Category shall be determined.
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2.4.9.3.4 Classification based on existing classification such as UNRTDG

When the name of a substance is included in UNRTDG classification, even if
the article is considered not to self-ignite, the pre-determined tests shall be
performed for the article and confirmed. When the UNRTDG classification is
not conducted, judge based on handling experience. If it is confirmed that the
substance does not self-ignite on contact with air of ambient temperature, the
substance shall be classified as “Not Classified”.

2.4.9.4 Data availability
Data are described in reliable literatures and Safety Data Sheet (SDS).
2.4.9.5 Comparison with conventional classification systems

2.49.5.1 The definition of Pyrophoric Liquids in UN GHS fourth revised edition is
identical with that of UNRTDG 2.4.3.2.2. In addition, as stated in 2.4.3.3.1,
the Packing Group for it is defined as “I”.

24952 In EmS, Pyrophoric Liquids, along with Solid described in 2-4-10, are
classified into Schedule S-M (Pyrophoric Hazards) or S-L (Pyrophoric
substances and water-reactive substances).

2.4.9.5.3 In ERG, they are included in Schedule 135 and 136 (Pyrophoric substances),
but are not distinguished from Self-heating Substances and Mixtures
described in 2-4-11.

2.4.9.6 Sources of information for classification results under conventional
systems

2.4.9.6.1 UN Recommendations on the Transport of Dangerous Goods

It is judged that Class 1 is identical with UNRTDG 4.2.1 (Liquids). These
substances may also have the property of “Substances and Mixtures which,
in contact with water, emit flammable gses Z” mentioned in 2.4.12.

2.4.9.7 Hazard communication

General and specific considerations concerning labeling requirements are
provided in Hazard communication: Labelling (Chapter 1.4) of the UN Purple
Book. Annex 2 contains summary tables about classification and labeling.
Annex 3 contains examples of precautionary statements and pictograms which
can be used where allowed by the competent authority.
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Table 2.5.9.2 Label elements for pyrophoric liquids

Category 1
Symbol Flame
Signal word Danger
Hazard statement Catches fire spontaneously if exposed to air
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SECTION 2.4.10

PYROPHORIC SOLIDS
2.4.10.1 Definitions

2.4.10.1.1 A pyrophoric solid is a solid which, even in small quantities, is liable to
ignite within five minutes after comning into contact with air.

2.4.10.2 Classification criteria

2.4.10.2.1 A pyrophoric solid shall be classified in a single category for this class
using test N.2 in Part III, sub-section 33.3.1.4 of the UN Recommendations
on the Transport of Dangerous Goods, Manual of Tests and Criteria

according to the following table:

Table 2.4.10.1 Criteria for pyrophoric solids

Category Criteria

1 The solid ignites within 5 min of coming into contact with air.

Note: For classification tests on solid substances, the tests should be
performed on the substance as presented. If for example, for the
purposes of supply or transport, the same chemical is to be presented
in a physical form different from that which was tested and which is
considered likely to materially alter its performance in a classification
test, the substance must also be tested in the new form.

2.4.10.3 Guidance for classification
2.4.10.3.1 Judgment of “Not Applicable”
Substances that are gases and liquids shall be judged as “Not Applicable”.

2.4.10.3.2 Judgment of “Not Classified”

If it is confirmed based on various information sources and handling
experiences that a substance to be assessed does not self-ignite on contact
with air of ambient temperature, fill in “Classification result” with “Not
classified”, and fill in “Classification Grounds” with “Do not self-ignite in
contact with air of ambient temperature”.
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2.4.10.3.3 Judgment of “Classified”

When the existing classification results shown in Table 2.4.10.1are available,
after examination of the classification result and the evidence data, the
Category shall be determined.

2.4.10.3.4 Classification based on existing classification such as UNRTDG

When the name of a substance is included in UNRTDG classification, even if
the article is considered not to self-ignite, the pre-determined tests shall be
performed for the article and confirmed. When the UNRTDG classification is
not conducted, judge based on handling experience. If it is confirmed that the
substance does not self-ignite on contact with air of ambient temperature, the
substance shall be classified as “Not Classified”.

2.4.10.4 Data availability

Data are described in reliable literatures and Material Safety Data Sheet
(MSDS).

2.4.10.5 Comparison with conventional classification systems

2.4.10.5.1 The definition of Pyrophoric Solids in UN GHS fourth revised edition is
identical with that of UNRTDG 2.4.3.2.1. In addition, as stated in 2.4.3.3.1,
the Packing Group for it is defined as “I”.

24952 In EmS, Pyrophoric Solids, along with Liquids described in 2-4-9, are
classified into Schedule S-M (Pyrophoric Hazards) or S-L (Pyrophoric
substances and water-reactive substances).

2.4.9.5.3 In ERG, they are included in Schedule 135 and 136 (Pyrophoric substances),
but are not distinguished from Self-heating Substances and Mixtures
described in 2-4-11.

2.4.10.6 Sources of information for classification results under conventional
systems

2.4.10.6.1 UN Recommendations on the Transport of Dangerous Goods

It is judged that Class 1 identical with UNRTDG 4.2.1 (Solid). These
substances may also have the property of “Substances and mixtures which,
in contact with water, emit flammable gases” mentioned in 2.4.12.
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2.4.10.7 Hazard communication

General and specific considerations concerning labeling requirements are
provided in Hazard communication: Labelling (Chapter 1.4) of the UN Purple
Book. Annex 2 contains summary tables about classification and labeling.
Annex 3 contains examples of precautionary statements and pictograms which
can be used where allowed by the competent authority.

Table 2.4.10.2 Label elements for pyrophoric solids

Category 1
Symbol Flame
Signal word Danger
Hazard statement Catches fire spontaneously if exposed to air
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SECTION 2.4.11

SELF-HEATING SUBSTANCES

2.4.11.1 Definition

241111 A self-heating substance is a solid o liquid substance, other than a
pyrophoric liquid or solid, which, by reaction with air and without
energy supply, is liable to self-heat; this substance differs from a
pyrophoric liquid or solid in that it will ignite only when in large
amounts (kilograms) and after long periods of time (hours or days).

Note: Self-heating of a substance is a process where the gradual reaction
of that substance with oxygen (in air) generated heat. If the rate of
heat production exceeds the rate of heat loss, then the temperature
of the substance will rise which, after an induction time, may lead
to self-ignition and combustion.

2.4.11.2 Classification criteria

2.4.11.2.1 A substance shall be classified as a self-heating substance of this class, if in
tests performed in accordance with the test method given in the UN
Recommendations on the Transport of Dangerous Goods, Manual of Tests
and Criteria, Part III, sub-section 33.3.1.6.

(a) A positive result is obtained using a 25 mm cube sample at 140 °C;

(b) A positive result is obtained in a test using a 100 mm sample cube a
140°C and a negative result is obtained in a test using a 100 mm cube
sample at 120°C and the substance is to be packed in packages with a
volume of more than 3 m3;

(c) A positive result is obtained in a test using a 100 mm sample cube at
140°C and a negative result is obtained in a test using a 100 mm cube
sample at 100°C and the substance is to be packed in packages with a
volume of more than 450 liters;

(d) A positive result is obtained in a test using a 100 mm cube sample at
100°C

2.411.2.2A self-heating substance shall be classified in one of the two
categories for this class if, in test performed in accordance with the
test method N.4 in Part III, sub-section 33.3.1.6 of the UN
Recommendations on the Transport of Dangerous Goods, Manual
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of Tests and Criteria, the result meets the criteria shown in Table
2.11.1 of the GHS Purple Book.

Table 2.4.11.1 Criteria for self-heating substances

Category Criteria

1 A positive result is obtained in a test using a 25 mm sample
cube at 140C

(@) A positive result is obtained in a test using a 100 mm
sample cube a 140°C and a negative result is obtained in
a test using a 100 mm cube sample at 120°C and the
substance is to be packed in packages with a volume of
more than 3 m3;

(b) A positive result is obtained in a test using a 100 mm
2 sample cube at 140°C and a negative result is obtained in
a test using a 100 mm cube sample at 100°C and the
substance is to be packed in packages with a volume of
more than 450 liters;

(c) A positive result is obtained in a test using a 100 mm
cube sample at 100°C

Note 1: For classification tests on solid substances, the tests should be
performed on the substance as presented. If for example, for the
purposes of supply or transport, the same chemical is to be
presented in a physical form different from that which was tested
and which is considered likely to materially alter its performance in
a classification test, the substance must also be tested in the new
form.

Note 2: The criteria are based on the self-ignition temperature of charcoal,
which is 50°C for a sample cube of 27 m3. Substances with a
temperature of spontaneous combustion higher than 50°C for a
volume of 27 m3 should not be assigned to this hazard class.
Substances with a self-ignition temperature higher than 50°C for a
volume of 450 liters should not be assigned to hazard Category 1 of
this hazard class.

2.4.11.3 Guidance for classification
2.4.11.3.1 Judgment of “Not Applicable”
1.) Substances that are gases shall be judged “Not Applicable”.

2.) Pyrophoric liquids and solids shall be judged as “Not Applicable”.
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2.4.11.3.2 Judgment of “Not Classified”
Non-flammable liquids and solids shall be judged as “Not Classified”.
2.4.11.3.3 Classification based on existing classifications such as UNRTDG

When the name of the substance is included in the UNRTDG classification,
it is preferable to test the article. When the UNRTDG classification is not
conducted, judge whether or not to perform the tests with referencing the
judging results of combustibility and the like.

2.4.11.3.4 Classification based on information on various literatures

If the data of screening test described in the UN GHS 4threvised edition
2.11.4.2 are obtained for a substance from prescribed review documents,
and the data show that it is not a self-heating substance, it shall be
classified as “Not Classified”, and “Classification Grounds and Problems”
shall be filled in with the result of the test.

2.411.3.4.1 Screening Test

2.411.3.4.1.1 The Grewer Oven Test (VDI Guideline 2263, part I, 1990, Test
Methods for the Determination of the Safety Characteristics
of Dusts) with an onset temperature 80K above the reference
temperature for a volume of 1L;

2.4.11.3.4.1.2 The Bulk Powder Screening Test (Gibson, N. Harper, D.J.
Rogers, R. Evaluation of the fire and explosion risks in
drying powders, Plant Operations Progress, 4 (3), 181-189,
1985) with an onset temperature 60K above the reference
temperature for a volume o 1L

2.4.11.3.5 Judgment of “Classified”
When the existing classification results shown in Table 2.4.11.1are available,
after examination of the classification result and the evidence data, the
Category shall be determined.
2.4.11.4 Data availability
Few data for each substance have been published.

2.4.11.5 Comparison with conventional systems

5.4.11.5.1 In classification 4.2 described in UNRTDG 2.4.3.2.3, the definition of Self-
heating substances is in accordance with the criteria of GHS 2.11.2.
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Packing Group II corresponds to GHS Classification 1, and Packing Group
III corresponds to Classification2. Classification 4.2 also includes
Pyrophoric Solids (2.4.3.2.1) and Pyrophoric Liquids (2.4.3.2.2).

2.4.11.5.2 In ERG, self-heating substances are included in Schedule 135 and 136 (Self-
heating Substances).

2.411.5.3 In EmS, they are included in Schedule S-J (wetted explosives and self-
heating substances).

2.4.11.6 Sources of information for classification results under conventional
systems

2.4.11.6.1 UN Recommendations on the Transport of Dangerous Goods
Substances classified into UNRTDG 4.2 EmS : S-J fall under this class.
2.4.11.7 Hazard communication
General and specific considerations concerning labeling requirements are
provided in Hazard communication: Labelling (Chapter 1.4) of the UN Purple
Book. Annex 2 contains summary tables about classification and labeling.

Annex 3 contains examples of precautionary statements and pictograms which
can be used where allowed by the competent authority.

Table 2.4.11.2 Label elements for self-heating substances

Category 1 Category 2
Symbol Flame Flame
Signal word Danger Warning
Hazard statement Self—heatmg; may catch Self.—}_leatmg in large.
fire quantities; may catch fire
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SECTION 2.4.12

SUBSTANCES AND MIXTURES WHICH, IN CONTACT
WITH WATER, EMIT FLAMMABLE GASES

2.4.12.1 Definitions

2.4.12.1.1 Substances or mixtures which, in contact with water, emit flammable gases
are solid or liquids substances which, by interaction with water, are liable
to become spontaneously flammable or to give off flammable gases in
dangerous quantities.

2.4.12.2 Classification criteria

2.4.12.2.1 A substance or mixture which, in contact with water, emit flammable gases
shall be classified in one of the three categories for this class, using test
N.5 in Part III, sub-section 33.4.1.4 of the UN Recommendations on the
Transport of Dangerous Goods, Manual of Tests and Criteria, according
to the following table:

Table 2.4.12.1 Criteria for substances which, in contact with water,

emit flammable gases

Category

Criteria

Any substance or mixture which reacts vigorously with water at
ambient temperatures and demonstrates generally a tendency for
the gas produced to ignite spontaneously, or which reacts readily
with water at ambient temperatures such that the rate of evolution
of flammable gas is equal to or greater than 10 liters per kilogram of
substance over any one minute.

Any substance or mixture which reacts readily with water at
ambient temperatures such that the maximum rate of evolution of
flammable gas is equal to or greater than 20 liters per kilogram of
substance per hour, and which does not meet the criteria for
Category 1.

Any substance or mixture which reacts slowly with water at
ambient temperatures such that the maximum rate of evolution of
flammable gas is equal to or greater than 1 liter per kilogram of
substance per hour, and which does not meet the criteria for
Categories 1 and 2.

Note 1: A substance or mixture is classified as a substance which, in contact
with water, emits flammable gases if spontaneous ignition takes
place in any step of the test procedure.
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Note 2: For classification tests on solid substances or mixtures, the test should
be performed on the substance as presented. If for example, for the
purposes of supply or transport, the same chemical is to be presented
in a physical form different from that which was tested and which is
considered likely to materially alter its performance in a classification
test, the substance must also be tested in the new form.

2.4.12.3 Guidance for classification
2.4.12.3.1 Judgment of “Not Applicable”
2.4.12.3.1.1 Substances that are gases shall be judged as “Not Applicable”.

2.4.12.3.1.2 Substances not containing metals or metalloids in their
chemical structure shall be judged as “Not Applicable”.

2.4.12.3.2 Judgment of “Not Classified”

If it is judged based on various information sources and in-house data that
a substance containing metals or metalloids is stable even if it is in contact
with water, fill in “Classification result” with “Not Classified”, and fill in
“Classification Grounds” with “Stable to water” with reference to UN
GHS fourth revised edition 2.12.4.2 (b)(c).

2.4.12.3.3 Judgment of “Classified”

When the existing classification results shown in Table 2.4.12.1are available,
after examination of the classification result and the evidence data, the
Category shall be determined.

241234 Classification based on existing classifications and the like such as
UNRTDG

If the name of the substance is included in UNRTDG classification, the
substance shall be classified according to it. As for substances whose
capability was discussed in the following discussion on GHS Water
Reactive Flammable Substances and Metalloids, perform test N.5 and
categorize depending on the result.

2.4.12.4 Data availability
Few numerical data on the rate of evolution of gas have been published.

2.4.12.5 Comparison with conventional systems
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241251 Judgment criteria of GHS 2.12.2 completely in accordance with the
definition of UNRTDG Classification 4.3.

Category 1 = UNRDTG 4.3 1
Category 2 = UNRTDG 4.3 11
Category 3 = UNRTDG 4.3 III

2.4.12.5.2 Substances classified into EU DSD Classification R15 meet GHS judgment
criteria, but they do not correspond to Category 1, 2 and 3.

Judgment criteria of EU classification are in accordance with those of
GHS, but further categorization is not given for the former.

2.4.125.3 In ERG, Schedules related to “Substances which, in contact with water,
emit flammable gases” of GHS are as follows:

135 : Pyrophoric substances
138 : Water-reactive substances - emitting flammable gas
138 : Water-reactive substances - emitting flammable / toxic gas

2.4.12.6 Sources of information for classification results under conventional
systems

2.4.12.6.1 UN Recommendations on the Transport of Dangerous Goods
Category 1 = UNRTDG 4.3 1
Category 2 = UNRTDG 4.3 11
Category 3 = UNRTDG 4.3 III
Substances classified into UNRTDG 4.2 (4.3) correspond to GHS Category
1.
2.4.12.7 Hazard communication
General and specific considerations concerning labeling requirements are
provided in Hazard communication: Labeling (Chapter 1.4) of the UN Purple
Book. Annex 2 contains summary tables about classification and labeling.

Annex 3 contains examples of precautionary statements and pictograms
which can be used where allowed by the competent authority.

Page 56



Table 2.4.12.2 Label elements for substances, which in contact with water,
emit flammable gases

Category 1 Category 2 Category 3
Symbol Flame Flame Flame
Signal word Danger Danger Warning

Hazard statement

In contact with
water releases
flammable gases
which may ignite
spontaneously

In contact with
water releases
flammable gases

In contact with
water releases
flammable gases
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SECTION 2.4.13

OXIDIZING LIQUIDS

2.4.13.1 Definition

2.4.13.1.1 An oxidizing liquid is a liquid which, while in itself not necessarily
combustible, may, generally by yielding oxygen, cause, or contribute to,
the combustion of other material.

2.4.13.2 Classification criteria

2.4.13.2.1 An oxidizing liquid shall be classified in one of the three categories for this
class using test O.2 in Part III, sub-section 34.4.2 of the UN
Recommendations on the Transport of Dangerous Goods, Manual of

Tests and Criteria, according to the following table:

Table 2.4.13.1 Criteria for oxidizing liquids

Category Criteria

Any substance or mixture which, in the 1:1 mixture, by mass, of
substance and cellulose tested, spontaneously ignites; or the mean
1 pressure rise time of a 1:1 mixture, by mass, of substance and
cellulose is less than that of a 1:1 mixture, by mass, of 50%
perchloric acid and cellulose;

Any substance or mixture which, in the 1:1 mixture, by mass, of
substance and cellulose tested, exhibits a mean pressure rise time
2 less than or equal to the mean pressure rise time of a 1:1 mixture,
by mass, of 40% aqueous sodium chlorate solution and cellulose;
and the criteria for Category 1 are not met;

Any substance or mixture which, in the 1:1 mixture, by mass, of
substance and cellulose tested, exhibits a mean pressure rise time
3 less than or equal to the mean pressure rise time of a 1:1 mixtures,
by mass, of 65% aqueous nitric acid and cellulose; and the criteria
for Categories 1 and 2 are met.

2.4.13.3 Guidance for classification

2.4.13.3.1 Judgment of “Not Applicable”

2.4.13.3.1.1 Substances of gases and solids shall be judged as “Not Applicable”.
2.4.13.3.1.2 Organic substances which do not contain oxygen, fluorine, or chlorine or

which containany of these elements that are bound to carbon or
hydrogen only shall be judged “Not Applicable”.
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2.4.13.3.1.3 Inorganic substances not containing oxygen or a halogen element shall be
judged “Not Applicable”.

2.4.13.3.2 Judgment of “Not Classified

If it is confirmed that a substance based on review documents that a
substance to be assessed is a “reductive material”, fill in the
“(Classification result” with “Not Classified”, and fill in “Classification
Grounds” with “Reductive material”.

2.4.13.3.3 Classification based on existing classifications such as UNRTDG

If the name of the substance is included in the UNRTDG classification,
the substance shall be classified according to it. As for a substances
doubted as an oxidizing, if evident information for judging are not
available, perform the pre-determined tests, and categorize

2.4.13.3.4 Judgment of “Classified”

When the existing classification results shown in Table 2.4.13.1are available,
after examination of the classification result and the evidence data, the
Category shall be determined.

2.4.13.4 Data availability
Few experimental data on oxidative materials have been published.
2.4.13.5 Comparison with conventional classification system

241351 The definition in GHS 2.13.2 is equivalent to that of UNRTDG
Classification 5.1 “Liquids” (UNRTDG 2.5.2.3.2).

2.4.13.5.2 In ERG, oxidative materials (including solids) are classified into Schedules
140, 141, 142, 143 and 144, but it does not serve as a reference for this GHS
classification.

2.4.13.5.3 In EmS, oxidative materials (including solid) are classified into Schedule S-
2.4.13.6 So%rces of information for classification results under conventional
systems
2.4.13.6.1 UN Recommendations on the Transport of Dangerous Goods
Category 1 = UNRTDG 5.1 I (Liquids)

Category 2 = UNRTDG 5.1 II (Liquids)
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Category 3 = UNRTDG 5.1 III (Liquids)

2.4.13.7 Hazard communication

General and specific considerations concerning labeling requirements are
provided in Hazard communication: Labeling (Chapter 1.4) of the UN Purple
Book. Annex 2 contains summary tables about classification and labeling.
Annex 3 contains examples of precautionary statements and pictograms

which can be used where allowed by the competent authority.

Table 2.4.13.2 Label elements for oxidizing liquids

strong oxidizer

Category 1 Category 2 Category 3
Flame over Flame over Flame over
Symbol . . .
circle circle circle
Signal word Danger Danger Warning
Hazard May cause fire May intensify May intensify
or explosion; LT S
statement fire; oxidizer fire; oxidizer
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2.4.14.1 Definitions

SECTION 2.4.14

OXIDIZING SOLIDS

2.414.1.1 An oxidizing solid is a solid which, while in itself is not necessarily
combustible, may, generally by yielding oxygen, cause, or contribute to,
the combustion of other material.

2.4.14.2 Classification criteria

2.4.14.2.1 An oxidizing solid shall be classified in one of the three categories for this
class using test O.1 in Part III, sub-section 34.4.1 of the UN
Recommendations on the Recommendations on the transport of
Dangerous Goods, Manual of Tests and Criteria, according to the
following table:

Table 2.4.14.1 Criteria for oxidizing solids

Category

Criteria

Any substance or mixture which, in the 4:1 or 1:1 sample-to-
cellulose ratio (by mass) tested, exhibits a mean burning time less
than the mean burning time of a 3:2 mixture, by mass, of
potassium bromate and cellulose.

Any substance or mixture which, in the 4:1 or 1:1 sample-to-
cellulose ratio (by mass) tested, exhibits a mean burning time
equal to or less than the mean burning time of a 2:3 mixtures (by
mass) of potassium bromated and cellulose and the criteria for
Category 1 are not met.

Any substance or mixture which, in the 4:1 or 1:1 sample-to-
cellulose ratio (by mass) tested, exhibits a mean burning time
equal to or less than the mean burning time of a 3:7 mixture (by
mass) of potassium bromated and cellulose and the criteria for
Categories 1 and 2 are not met.

Note 1: Some oxidizing solids may also present explosion hazards under
certain conditions (e.g. when stored in large quantities). For
example, some types of ammonium nitrate may give rise to an
explosion hazard under extreme conditions and the “Resistance to
detonate test” (BC Code!, Annex 3, Test 5) may be used to assess
this hazard. Appropriate comments should be made in the Safety
Data Sheet.

1 Code of Safe Practice for Solid Bulk Cargoes, IMO, 2005
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Note 2: For classification tests on solid substances, the tests should be
performed on the substance as presented. If for example, for the
purposes of supply or transport, the same chemical is to be
presented in a physical form different from that which was tested
and which is considered likely to materially alter its performance
in a classification test, the substance must also be tested in the
new form.

2.4.14.3 Guidance for classification
2.4.14.3.1 Judgment of “Not Applicable”

2414.3.1.1 Gases and liquid substances shall be judged as “Not
Applicable”.

2.4.14.3.1.2 Organic substances which do not contain oxygen, fluorine, or
chlorine or which contain any of these elements that are
bound to carbon or hydrogen only shall be judged “Not
Applicable”.

2.4.14.3.1.3 Inorganic substances not containing oxygen or any halogen
element shall be judged “Not Applicable”.

2.4.14.3.2 Classification based on existing classifications such as UNRTDG

If the name of a substance is included in UNRTDG classification, the
substance shall be classified according to it. As for substances being
doubted to be oxidizing, if evident information for judging is not
available, perform the predetermined tests, and categorize.

2.4.14.3.3 Judgment of “Classified”

When the existing classification results shown in Table 2.4.14.1are available,
after examination of the classification result and the evidence data, the
Category shall be determined.

2.4.14.4 Data availability
Few experimental data on oxidative materials have been published.
2.4.14.5 Comparison with conventional classification systems

2.4.14.5.1 The classification criteria of GHS 2.14.2 are equivalent to the definition of
UNRTDG Classification 5.1 “Solid” (UNRTDG 2.5.2.2.2).
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2.4.14.5.2 In ERG, oxidative materials (including liquids) are classified into Schedules
140, 141, 142, 143 and 144, but it does not serve as a reference for this GHS
classification.

2.4.14.5.3 In EmS, oxidative materials (including Liquids) are classified into Schedule

S-Q.

2.4.14.6 Sources of information for classification results under conventional
systems

2.4.14.6.1 UN Recommendations on the Transport of Dangerous Goods
Category 1 = UNRTDG 5.1 I (Solid)
Category 2 = UNRTDG 5.1 II (Solid)
Category 3 = UNRTDG 5.1 III (Solid)
2.4.14.7 Hazard communication
General and specific considerations concerning labeling requirements are
provided in Hazard communication: Labeling (Chapter 1.4) of the UN Purple
Book. Annex 2 contains summary tables about classification and labeling.
Annex 3 contains examples of precautionary statements and pictograms

which can be used where allowed by the competent authority.

Table 2.5.14.2 Label elements for oxidizing solids

Category 1 Category 2 Category 3
Flame over Flame over Flame over
Symbol . . .
circle circle circle
Signal word Danger Danger Warning
Hazard May cause fire May intensify May intensify
or explosion; . 1 . 1.
statement - fire; oxidizer fire; oxidizer
strong oxidizer
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SECTION 2.4.15

ORGANIC PEROXIDES

2.4.15.1 Definition

2.4.15.1.1 Organic peroxides are liquid or solid organic substances which contain the
bivalent -O-O- structure and may be considered derivatives of hydrogen
peroxide, where one or both of the hydrogen atoms have been replaced by
organic radicals. The term also includes organic peroxide formulations
(mixtures).

2.4.15.1.2 Organic peroxides are thermally unstable substances, which may undergo
exothermic self-accelerating decomposition. In addition, they may be one
or more of the following properties:
(a) be liable to explosive decomposition;
(b) burn rapidly;
(c) be sensitive to impact or friction;
(d) react dangerously with other substances.

2.4.15.1.3 An organic peroxide is regarded as possessing explosive properties when

in laboratory testing the formulation is liable to detonate, to deflagrate
rapidly or to show a violent effect when heated under confinement.

2.4.15.2 Classification criteria

2.4.15.2.1 Any organic peroxide shall be considered for classification in this class,
unless it contains:

(a) not more than 1.0% available oxygen from the organic peroxides when
containing not more than 1.0% hydrogen peroxide; or

(b) not more than 0.5% available oxygen from the organic peroxides when
containing more than 1.0% but not more than 7.0% hydrogen peroxide.

Note: The available oxygen content (%) of an organic peroxide mixture is
given by the formula:
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; m.

! I
where:
n; =number of peroxygen groups per molecule of organic peroxide i;
ci = concentration (mass %) of organic peroxide i;

m; = molecular mass of organic peroxide i.

5.4.15.2.2 Organic peroxides are classified in one of the seven categories of “Types A

1)

2)

to G” for this class, according to the following principles:

Any organic peroxide which, as packaged, can detonate or deflagrate rapidly will
be defined as organic peroxide TYPE A;

Any organic peroxide possessing explosive properties and which, as packaged,
neither detonates nor deflagrates rapidly, but is liable to undergo a thermal
explosion in that package will be defined as organic peroxide TYPE B;

Any organic peroxide possessing explosive properties when the substance as
packaged cannot detonate or deflagrate rapidly or undergo a thermal explosion
will be defined as organic peroxide TYPE C;

Any organic peroxide which in laboratory testing:

a) detonates partially, does not deflagrate rapidly and shows no violent effect
when heated under confinement; or

b) does not detonate at all, deflagrates slowly and shows no violent effect when
heated under confinement; or

c) does not detonate or deflagrate at all and shows a medium effect when heated
under confinement

will be defined as organic peroxide TYPE D;

Any organic peroxide which, in laboratory testing, neither detonates nor
deflagrates at all and shows low or no effect when heated under confinement will
be defined as organic peroxide TYPE E;

Any organic peroxide which, in laboratory testing, neither detonates in the
cavitated state nor deflagrates at all and shows only a low or no effect when
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heated under confinement as well as low or no explosive power will be defined
as organic peroxide TYPE F;

Any organic peroxide which, in laboratory testing, neither detonates in the
cavitated state nor deflagrates at all and shows no effect when heated under
confinement nor any explosive power, provided that it is thermally stable (self-
accelerating decomposition temperature is 60°C or higher for a 50 kg package),
and, for liquid mixtures, a diluents having a boiling point of not less than 150-C
is used for desensitization, will be defined as organic peroxide TYPE G. If the
organic peroxide is not thermally stable or a diluent having a boiling point less
than 150-C is used for desensitization, it shall be defined as organic peroxide
TYPEF.

Note 1: Type G has no hazard communication elements assigned but should

be considered for properties belonging to other hazard classes.

Note 2: Type A to G may not be necessary for all systems.

2.4.15.3 Criteria for temperature control

The following organic peroxides need to be subjected to temperature
control:

(a) Organic peroxide types B and C with an SADT <50-C;

(b) Organic peroxide type D showing a medium effect when heated under
confinement with an SADT < 50-C or showing a low or no effect when
heated under confinement with an SADT < 45°C; and

(c) Organic peroxide types E and F with an SADT < 45°C.

Tests methods for determining the SADT as well as the derivation of control
and emergency temperatures are given in the UN Recommendations on the
Transport of Dangerous Goods, Manual of Tests and Criteria, Part II, section
28. The test selected shall be conducted in a manner which is representative,
both in size and material, of the package.

2.4.15.4 Guidance for classification

2.4.15.4.1 Judgment of “Not Applicable”

Inorganic substances and organic substances except Organic Peroxides
shall be judged “Not Applicable”.
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2.4.15.4.2 Judgment of “Not Classified”

If the hydrogen peroxide content and the amount of available oxygen in
an Organic Peroxide fall below the values stipulated in UN GHS fourth
revised edition 2.15.2.1, fill in “Classification Result” with “Not
Classified”, and in “Classification Ground” with “Active oxygen amount
fails to satisfy the definition”.

2.4.15.4.3 Classification based on existing classification such as UNRTDG

If the name of a substance is included in UNRTDG classification (for
example, it is listed in the table of TMDGC 2.5.3.2.4), the substance shall be
classified according to the UN number.

2.4.15.4.4 Judgment of “Classified”

When the existing classification results shown in 2.4.15.2.1 and 2.4.15.2.2 are
available, after examination of the classification result and the evidence
data, the Category shall be determined.

2.4.15.5 Data availability

Few data of measurement experiments related to the flowchart of GHS
2.15.4 have been published.

2.4.15.6 Sources of information for classification results under conventional
systems

2.4.15.6.1 UN Recommendations on the Transport of Dangerous Goods

Chemicals which belong to UNRTDG 5.2 ERG 147, 148 in UNRTDG and
North- American Emergency Response Guidebook (NAERG) fall under

this class.
The temperature =~ Temperature management
necessity (147) is unnecessary (148)
Liquid Solid Liquid Solid
Type A Transportation prohibition substance
Type B UN 3101 3102 3111 3112
Type C UN 3103 3104 3113 3114
Type D UN 3105 3106 3115 3116
Type E UN 3107 3108 3117 3118
Type F UN3109 3110 3119 3120
Type G Non-dangerous articles
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2.4.15.7 Hazard communication

General and specific considerations concerning labeling requirements are
provided in Hazard communication: Labeling (Chapter 1.4) of the UN Purple
Book. Annex 2 contains summary tables about classification and labeling.
Annex 3 contains examples of precautionary statements and pictograms
which can be used where allowed by the competent authority.

Table 2.4.15.2 Label elements for organic peroxides

Type A Type B Type ];? and TypeFE and Type Ga
Symbol . Exploding
Exploding bomb and Flame Flame There are
bomb
flame no label
Signal word Danger Danger Danger Warning elements
Hazard Heating Heating Heating Heating allpcated to
statement may cause | may cause a this hazard
; may cause a | may cause a
an fire and . . category
. . fire fire
explosion explosion

a Type G has no hazard communication elements assigned but should be
considered for properties belonging to other hazard classes.
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SECTION 2.4.16

CORROSIVE METALS
2.4.16.1 Definition

2.4.16.1.1 A substance or a mixture which is corrosive to metals is a substance which
by chemical reaction will materially damage, or even destroy metals.

2.4.16.2 Classification criteria

2.4.16.2.1 A substance or a mixture which is corrosive to metals shall be classified in
a single category for this class, using the test in Part III, sub-section 37.4 of
the UN Recommendations on the Transport of Dangerous Goods, Manual

of Tests and Criteria, according to the following table:

Table 2.4.16.1 Criteria for substances corrosive to metal

Category Criteria
Corrosion rate on either steel or aluminum surfaces exceeding
1 6.25 mm per year at a test temperature of 55°C when tested on
both materials.

Note: Where an initial test on either steel or aluminum indicates the
substance being tested is corrosive the follow-up test on the other metal is
not required.

2.4.16.3 Guidance for classification

2.4.16.3.1 Judgment of “Not Classified”

Regarding “Corrosive to Metals”, if it is confirmed based on various
information sources and in-house data that both steel and aluminum can
be used as a container for the substance, fill in “Classification result” with
“Not Classified”, and fill in “Classification Grounds” with “Steel and
aluminum can be used as a container”.

2.4.16.3.2 Judgment for substances that cannot be classified
2.4.16.3.2.1 In case the test method is not established

The test method for “Corrosive to Metals” defined in UNRTDG
classification and adopted in GHS classification cannot be applied to
gases. It cannot be applied to liquids with a boiling point of 55°C or
lower, either. In case of solid, it cannot be applied to those with a melting
point of 55°C or lower.
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Hence, indicate as follows:

In case of gases, fill in “Classification result” with “Classification not
possible” regarding “corrosive to metals”, and fill in “classification
grounds” with “No established test method suitable for Gas
substances”.

In the case of liquids with a boiling point of 55°C or lower, fill in
“classification result” with “Classification not possible” regarding
“Corrosive to Metals”, and fill in “Classification Grounds” with “No
established test method suitable for low-temperature boiling Liquids”.

In the case of solid with a melting point of higher than 55C, fill in
“Classification result” with “Classification not Possible” regarding
“Corrosive to Metals”, and fill in “Classification Grounds” with “No
established test method suitable for Solid substances”.
2.4.16.3.4 Judgment of “Classification not Possible”
For hazard items that cannot be classified by the above procedure, fill in
“Classification result” with “Classification not Possible”, and fill in
“Classification grounds” with “No data”.

2.4.16.3.5 Judgment of “Classified”

When the existing classification results shown in Table 2.4.16.1are
available, after examination of the classification result and the evidence
data, the Category shall be determined.
2.4.16.4 Data availability
Few numerical data on metal corrosion rate have been published.

2.4.16.5 Comparison with conventional classification systems

The definition completely in accordance with that of the Class 8 III “Metal
corrosive properties” described in UNRTDG 2.8.2.5 (c) (ii).

2.4.16.6 Sources of information for classification results under conventional
systems
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2.4.16.6.1 UN Recommendations on the Transport of Dangerous Goods

Since metal corrosive properties is classified into UNRTDG Class 8 along
with the skin corrosive properties, whether a substance has metal
corrosive properties or cannot be judged from the fact that the substance is
classified in Class 8. Metal corrosive properties thus cannot be attributed
to a substance based on “Dangerous Goods Regulations Annex 1” alone.
Therefore, a substance that clearly has metal corrosive properties shall be

classified into this class.

2.4.16.7 Hazard communication

General and specific considerations concerning labeling requirements are
provided in Hazard communication: Labeling (Chapter 1.4) of the UN Purple
Book. Annex 2 contains summary tables about classification and labeling.
Annex 3 contains examples of precautionary statements and pictograms

which can be used where allowed by the competent authority.

Table 2.4.16.1.2 Label elements for substances corrosive to metals

Category Criteria
Symbol Corrosion
Signal word Warning

Hazard statement

May be corrosive to metals
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SECTION 2.5
HEALTH HAZARDS

2.5 HEALTH HAZARDS

This section defines and explains the 10 hazard classes based on GHS health
hazards.

2.5.1 Information useful for classification

2.5.1.1 Substance shall be classified according to the GHS Classification Criteria,
obtaining the required data from the information sources specified in the first
part of this Guidance Manual.

2.5.1.2 When an in-house data or existing data from literature on the health hazards
for the chemical substance are available, use the data to classify.

2.5.1.3 When there are several and conflicting existing data available, the company
should verify the reliability of the data based on the following:

2.5.1.3.1Data verified by credible agencies, such as those derived from the
materials specified in “Priority 1”.

2.51.3.2 Data that are deemed reliable, such as those obtained by Good
Laboratory Practice (GLP)-conforming laboratories or those whose
scientific basis is available and verified.

2.5.1.3.3 Data obtained from other information sources, such as those
derived from the materials specified in “Priority 2” and “Priority
3”.

251.3.4 Latest data (where conflicting data of the same priority are
available) or data derived from reliable publications.

2.5.1.3.5 Finally, conservative data shall be adopted, excluding measurement
values that are considered abnormal when compared with other
relevant data. When classification results based on conflicting data
belong to several hazard categories, that supported by the largest
amount of data shall be adopted.

2.5.1.4 In some cases, where there are no data available, classification may be carried
out by utilizing the existing classifications derived from Safety Data Sheets
(SDSs) as reference.

5.5.1.4.1 Preferably, check the evidence data for such as EU Classification
(EU CLP classification).
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SECTION 2.5.2.1

ACUTE TOXICITY

2.5.2.1.1 Definition

Acute toxicity refers to those adverse effects occurring following oral or
dermal administration of a single dose of a substance, or multiple doses given within
24 hours, or an inhalation exposure of 4 hours.

2.5.2.1.2 Classification criteria

2.5.2.1.2.1 Substances shall be allocated to one of the five toxicity categories based on
acute toxicity by the oral, dermal or inhalation route according to the numeric cut-off
criteria as shown in the table below. Acute toxicity values shall be expressed as
(approximate) LDsp (oral, dermal) or LCso (inhalation) values. Explanatory notes are
shown following the Table 5.5.2.1.1.

Table 2.5.2.1.1 Acute toxicity hazard categories values defining the
respective categories

Category 1 Category 2 Category 3 Category 4
Oral (mg/kg bodyweight)
See notes (a) and (b) S 50 300 2000
Dermal (mg/kg
bodyweight) 50 200 1000 2000
See notes (a) and (b)
Gases (ppmV)
See notes (a), (b) and (c) 100 500 2500 5000
Vapors (mg/L)
See notes (a), (b), (c), (d) 0.5 2.0 10 20
and (e)
Dusts and Mists (mg/L)
See notes (a), (b), (c) and 0.05 0.5 1.0 5
()

Note : Gases concentration are expressed in parts per million per volume (ppmV).
Notes to Table 5.5.2.1.1

(@) The acute toxicity estimate (ATE) for the classification of a substances is
derived using the LDso/LCso where available;

(b) The acute toxicity estimate (ATE) for a substance in a mixture is derived
using;:
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a. the LDso/LCsowhere available; otherwise,

b. the appropriate conversion value from Table 5.5.2.1.2 that relates to the
results of a range test; or

c. the appropriate conversion value from Table 5.5.2.1.2 that relates to a
classification category;

(c) Inhalation cut-off values in the table are based on 4 hour testing exposures.
Conversion of existing inhalation toxicity data which has been generated
according to 1 hour exposures should be by dividing by a factor of 2 for gases
and vapors and 4 for dusts and mists;

(d) It is recognized that saturated vapor concentration may be used as an
additional element by some regulatory systems to provide for specific health
and safety protection (e.g. UN Recommendations on the Transport of
Dangerous Goods);

(e) For some substances the test atmosphere will not just be a vapor but will
consist of a mixture of liquid and vapor phases. For other substances the test
atmosphere may consist of a vapor which is near the gaseous phase. In these
latter cases, classification should be based on ppmV as follows: Category 1
(100 ppmV), Category 2 (500 ppmV), Category 3 (2500 ppmV), Category 4
(20000 ppmV).

The terms “dust”, “mist” and “vapor” are defined as follows:
(i) Dust: solid particles of a substance suspended in a gas (usually air);
(if) Mist: liquid droplets of a substance suspended in a gas (usually air);

(iii) Vapor: the gaseous form of a substance released from its liquid or solid
state

Dust is generally formed by mechanical processes. Mist is generally formed by
condensation of supersaturated vapors or by physical shearing of liquids.
Dusts and mists generally have sizes ranging from less than 1 to about 100 pm;

(f) The values for dusts and mists should be reviewed to adapt to any future
changes to OECD Test Guidelines with respect to technical limitation in
generating maintaining and measuring dust and mist concentrations in
respirable form;

2.5.2.1.3 Data availability
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2.5.2.1.3.1 Classification shall be performed based on the toxicity values reported in
information available for classification.

2.5.2.1.3.2 If the same Acute Toxicity value is found, check the original document to
avoid overlapping of the same data. This is especially true, since the
information from literature sources are often cited the same during
reviews.

2.5.2.1.3.3 The following Test Methods are included in the OECD Test Guidelines
relating to Acute Toxicity.

OECD TG 420 Acute oral toxicity - Fixed dose procedure
OECD TG 423 Acute oral toxicity - Acute toxic class method
OECD TG 425 Acute oral toxicity - Up and down procedure
OECD TG 402 Acute dermal toxicity

OECD TG 403 Acute inhalation toxicity

2.5.2.1.3.4 EU CLP classification criteria are in accordance with the UN GHS.

2.5.2.1.3.5 R-Phrase 20, R-Phrase 21, R-Phrase 22, R-Phrase 23, R-Phrase 24, R-Phrase
25, R-Phrase 26 R-Phrase 28 (hereinafter abbreviated as R20 and so on)
regarding Acute toxicity of EU DSD (Dangerous Substances Directive)
classification may be used as reference.

2.5.2.1.4 Comparison with conventional classification systems

2.5.2.1.4.1 EU DSD classification shall be referred to as a rough guide but is not in
accordance with UN GHS completely.

2.5.2.1.4.2 In EU CLP Regulations Annex VII, conversion to the acute toxicity of UN
GHS classification is made using the R-phrases and symbol mark of EU
DSD classification as shown in the following table:

Category 1 2 3 4
GHS 5 50 300 2000
Oral e H300 H300 H301 H302
(mg/kg) EU CLP Classification T+ R28 T.R25 Xn; R22
EU DSD classification | R28 25 | R25 200 | R22 2000
GHS 50 200 1000 2000
Dermal e H310 H310 H311 H312
(mg/kg) EU CLP Classification T+ R27 T. R4 Xn; R22
EU DSD classification | R27 50 | R24 400 | R21 2000
GHS 100 500 2500 20000
Gases e H330 H330 H331 H332
(ppmV) EU CLP Classification T+ R26 T.R23 Xn ; R20
EU DSD classification Not defined
Vapors GHS 05 | 2| 10 | 20
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(mg/1) pe . H330 H330 H331 H332
EU CLP Classification T+ R26 T.R23 Xt ; R20
EU DSD classification | R26 0.5 | R23 2 | R20 20
GHS 0.05 05 1 5
Dust / mist e H330 H330 H331 H332
(mg/1) EU CLP Classification T+ R26 T.R23 Xn; R20
EU DSD classification | R26 0.25 | R23 1 | R20 5

Note : Oral and Dermal are LDs values while Vapors and Dusts and Mists are
LCso values. Gases are not defined in the present EU DSD classification.

2.5.2.1.4.3 UNRTDG Class 6.1 is not sub-categorized by exposure route.
2.5.2.1.5 Guidance concerning data

2.5.2.1.5.1 Units vary depending on the shape of the inhaled substance for inhalation
toxicity.

2.5.2.1.5.2 Classification shall be performed on the basis of the values for gases
(ppmV) if the test atmosphere consists of a gaseous phase including
vapor that is substantially a gaseous phase, values for vapors (mg/L) if
the test atmosphere consists of a liquid with a relatively low boiling point,
and values for mists (mg/L) for other cases.

Conversion of ppmV and mg/L units (at 25°C and atmospheric pressure)
(ppmV) = {(mg/L) x 24.45 x 103} / molecular weight
(mg/L) = {(ppmV) x molecular weight x 103} / 24.45

2.5.2.1.6 Guidance for classification and judgment

2.5.2.1.6.1 When multiple data exists for Acute Toxicity given the high reliability of
data, and when they fall under multiple categories, basis for the selection
and judgment of data for the determination of category will be
determined according to Section 5.5.1.3.
However, when the substance falls under multiple categories under the
order of precedence, the category under which the greatest number of

data fall is adopted.

Furthermore, if the numbers of data for the categories thus singled out
are the same, the category with the higher degree of hazard is adopted.

2.5.2.1.6.2 Consideration in assessing the Acute Toxicity LCso in inhalation route
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2.5.2.1.6.2.1 Values for inhalation toxicity should be based on a 4-hour animal test.

2.5.2.1.6.2.2When multiple data exists for Acute Inhalation Toxicity given the high
reliability of data, and when they fall under multiple categories, basis for
the selection and judgment of data for the determination of category will
be determined according to Section 5.5.1.3.

2.5.2.1.6.2.3 However, if those data have the same reliability, data are adopted based
on the following criteria, converted to the 4-hour values, and calculated.

(c) Use 4-hour data, and evaluate

(d) If the data satisfying the conditions in (a) are not available, use 1-hour
data, converted to 4-hour values and evaluate.

(e) If the data satisfying the conditions in (a) and (b) are not available,
use data from 30 minutes to 24 hours, converted to 4-hour values and
evaluate

(f) If the data classifying the conditions in (a), (b) and (c) are not
available, the substance is classified as “Classification not possible”.
However, a substance which shows lethal effect by exposure of 4
hours or less (including less than 30 minutes) with the concentration
of the criterion value or below for Category 1 is classified as Category
1 (inhalation).

Method for converting LC50 value B for A hours into LCs estimate value

D for C hours:
Gas / vapor : D=BVA/C
Dust / mist : D=BA/ C

When performing GHS classification, enter 4 (hours) for C

2.5.2.1.6.2.4 In some cases, it is not clear whether the adopted data is from the vapor
inhalation test or mist inhalation test. In these cases, the substance shall
be determined as “Classification not possible” unless the obvious
conclusion can be given based on physical properties such as vapor
pressure.

2.5.2.1.7 Notes for handling of animal species difference
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Figure 2.5.2.1.7 Handling of animal species difference

Is route oral or by
inhalation?

Is route dermal?

Determined
based on the
rat or rabbit
data. If both

2.5.2.1.8 Hazard communication

Yes Yes are
\ 4 v available,
Are rat data available? Determined Arerat or rabbit data | Yes _ Caliulate for
» based on the available? 7| €ach species,
rat data and adopt
one with the
smaller
N Determined No value.
based on the A p
Are .roden’.c (mouse, Yes rat data. If re ro enF (mouse, Yes Determined
guinea pig) data . data of guinea pig) data >
available? " ltin] available? based on the
mu tiple rodent data.
km,ds of If data of
species are multiple
v No a(\ifallable, vNO Kinds of
t .
Determined as aw(i)tli:\ t%r;e Determined as Species are
“Classification not smallest “Classification not available,
possible”*1 1 possible”*2 adopt one
vawe. with the
smallest
value.

*1 Data for animals other than rodents are not adopted for classification

*2 Data for animals other than rodents and rabbits are not adopted for classification

General and specific considerations concerning labeling requirements are
provided in Hazard communication: Labeling (Chapter 1.4) of the UN Purple
Book. Annex 2 contains summary tables about classification and labeling.
Annex 3 contains examples of precautionary statements and pictograms
which can be used where allowed by the competent authority.

Table 2.5.2.1 Label elements for acute toxicity

Category 1 Category 2 Category 3 Category 4
Symbol Skull and Skull and Skull and Exclamation

crossbones crossbones crossbones mark
Signal word Danger Danger Danger Warning
Hazard Fatal if Fatal if Toxic if Harmful if
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statement: swallowed swallowed swallowed swallowed
Oral

Hazard Fatal in contact | Fatal in contact Toxic 1n. Harmful .1n
statement: ; ) . ) contact with contact with
Dermal with skin with skin skin skin
Hazard

statement: | L iihaled | Fatal if inhaled | Toxic if inhaled |  Tiarmfulif
Inhalation inhaled
See Note

Note: If a substance is also determined to be corrosive (based on data such as
skin or eye data), corrosivity hazard may also be communicated by some
authorities as symbol and/ or hazard statement. That is, in addition to an
appropriate acute toxicity symbol, a corrosivity symbol (used for skin and eye
corrosivity) may be added along with the corrosivity hazard statement such
as “corrosive” or “corrosive to the respiratory tract”.
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SECTION 2.5.2.2

SKIN CORROSION/ IRRITATION
2.5.2.2.1 Definition

2.5.2.21.1 Skin corrosion is the production of irreversible damage to the skin;
namely, visible necrosis through, the epidermis and into the dermis,
following the application of a test substance for up to 4 hours. Corrosive
reactions are typified by ulcers, bleeding, bloody scabs, and, by the end of
observation at 14 days, by discoloration due to blanching of the skin,
complete areas of alopecia, and scars. Hispathology shall be considered to
evaluate questionable lesions.

2.5.2.2.1.2 Skin irritation is the production of reversible damage to the skin following
the application of a test substance for up to 4 hours.

2.5.2.2.2 Classification criteria

2.5.2.2.2.1 Corrosion

A single harmonized corrosion category is provided in Table 2.5.2.2.2.1,
using the results of animal testing. A corrosive is a test material that
produces destruction of skin tissue, namely, visible necrosis through the
epidermis and into the dermis, in at least 1 of 3 tested animals after
exposure up to a 4 hour duration. Corrosive reactions are typified by
ulcers, bleeding, bloody scabs, and, by the end of observation at 14 days,
by discoloration due to blanching of the skin, complete areas of alopecia,
and scars. Hispathology shall be considered to evaluate questionable
lesions.

Table 2.5.2.2.2.1 Skin corrosion category and sub-categories

Category 1: Corrosive sub- Corrosive in > 1 of 3 animals
Corrosive categories
(applies to (only applies to Exposure Observation
auhtorities not some authorities)
using sub-
categories
Corrosive 1A <3 min <1h
1B >3min <1h <14 days
1C >1h<4h <14 days
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2.5.2.2.2.2 Irritation
A single irritant category is provided in Table 2.5.2.2.2.2 that:
(a) is centrist in sensitivity among existing classifications;

(b) recognizes that some test materials may lead to effects which persist
throughout the length of the test; and

(c) acknowledges that animal responses in a test may be quite variable. An
additional mild irritant category is available for those authorities that
want to have more than one skin irritant category.

Table 2.5.2.2.2.2 Skin irritation categories

Categories Criteria

(1) mean value of > 2.3 < 4.0 for erythema / eschar or for oedema
in at least 2 of 3 tested animals from gradings at 24, 48 and 72
hours after patch removal or, if reactions are delayed, from
grades on 3 consecutive days after the onset of skin reactions;
or

(2) inflammation that persists to the end of the observation
period normally 14 days in at least 2 animals, particularly
taking into account alopecia (limited area), hyperkeratosis,
hyperplasia, and scaling; or

Irritant
(Category 2)

(3) in some cases where there is pronounced variability of
response among animals, with very definite positive effects
related to chemical exposure in a single animal but less than
the criteria above.

2.5.2.2.3 Data availability

2.5.2.2.3.1 Few data books that contain Draize scores to which GHS criteria can be
applied.

2.5.2.2.3.2 OECD has proposed test method guideline (OECD TG) 435 (In vitro
membrane barrier test method) for the classification into skin corrosion
sub-categories (1A, 1B and 1C) since classification into sub-categories
under Category 1 may not be possible without detailed data on exposure
and observation time.

2.5.2.2.3.3 Finding of “Severe”, “Moderate”, “Mild (Slightly)” and others for skin
corrosion/ irritation in test reports may be used as reference if irritation
score (avergaed score values) based on appropriate irritation data cannot
be easily obtained.
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2.52.2.3.4 R-Phrases (R34, R35, R38, R36/37, R36/38, R37/38, R36/37/38) in EU
DSD classification relating to skin corrosion/ irritation be used as
reference.

2.5.2.2.3.5 The following Test Methods are OECD Test Guidelines relating to skin
corrosion/ irritation:

OECD TG 404 Acute dermal irritation/ corrosion

OECD RG 430 In vitro skin corrosion: Transcutaneous electrical
resistance test

OECD TG 431 In vitro skin corrosion: Human skin model test

OECD TG 435 In vitro membrane barrier test method for skin corrosion

2.5.2.2.3.6 When multiple data exists for skin corrosion/ irritation given the high
reliability of data, and when they fall under multiple categories, basis for
the selection and judgment of data for the determination of category will
be determined according to Section 5.5.1.3.

2.5.2.2.4 Comparison with conventional classification systems

2.5.2.2.4.1 Substances shall be classified as Corrosive (C) with R34, R35 in EU DSD
classification fall under Category 1.

2.5.2.2.4.2 Substances shall be classified as Irritant (Xi) with R38 and combination of
R-Phrases (R36/38, R37/38, R36/37/38) in EU DSD classification fall
under Category 2 (in GHS classification). But confirmation with detailed
data is required.

2.5.2.2.4.3 EU CLP classification H314 is in accordance with Category 1, H315 is in
accordance with Category 2.

2.5.2.2.4.4 Comparison between EU classification and GHS classification is as
follows:

Skin corrosion

EU DSD classification C R35 \ C R34 |
EU CLP classification H314 (Note)
GHS classification Category 1A | Category 1B | Category 1C

Skin irritation

EU DSD classification Xi R38 |
EU CLP classification H315
GHS classification Category 2 Category 3 ‘
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Note: According to the criteria, H314 includes Category 1 B and 1C.
However, in EU CLP regulations Annex VII, H314 is stated as 1B.

2.5.2.2.4.5 Findings of test reports

The following correlation may also be used as reference guide:

Corrosive  Severe Moderate Mild (Slightly)
Irreversible
effects
/ v v
v
GHS Category 1( 1A, 1B, 1C) 2 3

Skin corrosion/ irritation

2.5.2.2.4.6 Decision based on physicochemical properties

2.5.2.2.4.6.1 Substances considered as strong acids (pH > 2) or strong alkalis
(pH<11.5) based on their physicochemical properties shall be classified as
Category 1.

2.5.2.2.5 Guidance for classification

2.5.2.2.5.1 Judgment by reliable existing revelation course such as accidental cases
When a substance has cases to be judged as corrosion (any sub-categories
1A, 1B and 1C, or Category 1) or irritation (Category 2) in human or
animal results, the substance shall be classified as such.

2.5.2.2.5.2 Judgment by existing test data

1.) Decision by in vivo test result

Corrosion (any sub-categories 1A, 1B and 1C or Category 1) in at least 1
of 3 animals after exposure for up to 4 hours:

(a) necrosis into the dermis

(b) ulcer, bleeding or bloody scabs in the applied area
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(c) blanching of the skin, complete areas of alopecia and remaining scars
are found at the end of the observation period of 14 days

(d)in the case of erythema/ eschar or oedema score of 4 more, the
substance is determined as Corrosion (Category 1). When, however,
no irreversible lesion is found, the substance is determined as
irritation (Category?2).

Irritation (Category 2) at 24, 48 and 72 hours after application:

(a) mean value of Draize Score (for each animal) is > 2.3 to < 4.0 for
erythema/ eschar or oedema in at least 2 of 3 tested animal,

(b) inflammation and alopecia of limited area, hyperkeratosis,
hyperplasia and scaling persist to the end of 14 days after application
in at least 2 of 3 tested animal, or

(c) definite positive effects are recognized in an animal, but its extent
does not satisfy criteria (a) and (b) above.

2.) Decision by comparison with existing classification

(a) the substance shall be classified as Severe or Corrosive is determined
as Corrosive (Category 1) and the substance classified as Severe with
no irreversible lesion observed is determined as Irritant (Category 2).

(b) the substance shall be classified as Moderate is determined as
Irritation (Category 2).

3.) Decision by symptom when no other information is available

When described as necrosis, the substance is determined as corrosive
(Category 1).

4.) Decision by in vivo test

If the data of a test based on OECD TG 431 (human skin model,
Epiderm), OECD TG 430 (skin electric conductivity test) or OECD TG
435 is available, the substance is classified in accordance with the
decision criteria with which each of the test is internationally
accepted.

2.5.2.2.6 Hazard communication

General and specific considerations concerning labeling requirements are
provided in Hazard communication: Labeling (Chapter 1.4) of the UN Purple
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Book. Annex 2 contains summary tables about classification and labeling.
Annex 3 contains examples of precautionary statements and pictograms
which can be used where allowed by the competent authority.

Table 2.5.2.2 Label elements for skin corrosion/ irritation

Category 1 Category 2
1A 1B 1C
Symbol Corrosion | Corrosion Corrosion Exclamation
mark
Signal .
word Danger Danger Danger Warning
Hazard Causes Causes
statement | severe skin | severe skin Causes severe )
) Causes skin
burns and | burns and skin burns and ...
irritation
eye eye eye damage
damage damage
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SECTION 2.5.2.3

SERIOUS EYE DAMAGE/ EYE IRRITATION

2.5.2.3.1 Definition

2.5.2.3.1.1 Serious eye damage is the production of tissue damage in the eye, or
serious physical decay of vision, following application of a test substance
to the anterior surface of the eye, which is not fully reversible within 21
days of application.

2.5.23.1.2 Eye irritation is the production of changes in the eye following the
application of test substance to the anterior surface of the eye, which are
tully reversible within 21 days of application.

2.5.2.3.2 Classification criteria

2.5.2.3.2.1 Irreversible effects on the eye/ serious damage to the eyes (Category 1)
A single harmonized hazard category shall be adopted for substances that
have the potential to serious damage the eyes. This hazard category -

Category 1 includes the criteria listed below:

Table 2.5.2.3.2.1 Irreversible eye effects categories

An eye irritant Category 1 (irreversible effects on the eye) is a test material that
produces:

(a) At least in one animal effects on the cornea, iris or conjunctiva that are
not expected to reverse or have not fully reversed within an observation
period of normally 21 days; and/or

(b) Atleast in 2 of 3 tested animals, a positive response of:

(i) corneal opacity > 3; and/or
(if) iritis > 1.5;

calculated as the mean scores following grading at 24, 48 and 72 hours
after installation of the test material.
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2.5.2.3.2.2 Reversible effects on the eye (Category 2)

A single harmonized category shall be adopted for substances that have
the potential to induce reversible eye irritation. This single hazard
category provides the option to identify within the category a sub-
category for substances inducing eye irritant effects reversing within an
observation time of 7 days.

Table 2.5.2.3.2.2 Reversible eye effects categories

An eye irritant Category 2 (irritating to eyes) is a test material that produces:
(a) Atleastin 2 of 3 tested animals, a positive response of:
(i) corneal opacity >1; and/or
(ii) iritis > 1; and/or
(iii) conjunctival redness >; and/or
(iv) conjunctival oedema (chemosis) > 2
calculated as the mean scores following grading at 24, 48 and 72 hours

after installation of the test material, and which fully reverses within an
observation period of normally 21 days.

2.5.2.3.3 Data availability

2.5.2.3.3.1 Few data books contain detailed Draize scores to which GHS classification
criteria shall be applied.

2.5.2.3.3.2 Tests by application to animal eyes of corrosive materials are not typically
conducted. Thus, in cases where eye irritation test are not available, a skin
corrosive material shall be classified as a substance causing serious eye
damage (Category 1).

2.5.2.3.3.3 Since data based on irritation score (mean score value) of appropriate
irritation data cannot be easily obtained, “Severe”, “Moderate”, “Mild
(Slightly)” and others for eye damage/ eye irritation test report findings
shall be used as reference.

2.5.2.3.3.5 R-Phrases (R36, R41, R36/37, R36/38, R37/38, R36/37/38) in EU DSD
classification relating to serious eye damage/ eye irritation shall be used as
reference.
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2.5.2.3.3.6 The following Test Methods are OECD Test Guidelines relating to Serious
Eye Damage/ Eye Irritation:

OECD TG 405 Acute eye irritation/ corrosion
2.5.2.3.3.7 When multiple data exists for skin corrosion/ irritation given the high
reliability of data, and when they fall under multiple categories, basis for

the selection and judgment of data for the determination of category
shall be determined according to Section 2.5.1.3.

2.5.2.3.4 Comparison with conventional classification systems
2.5.2.3.4.1 Substances classified as R41 in EU DSD classification fall under Category 1

2.5.2.3.4.2 Substances classified in R36 and combination of R-Phrases (R36/37,
R36/38, R36/37/38) in EU DSD classification fall under Category 2.

2.5.2.3.4.3 EU CLP classification H318 is in accordance with Category 1, and H319 is
in accordance with Category 2.

2.5.2.3.4.4 Comparison between EU classification and GHS classification:

EU DSD classification Xi R41 Xi R36
EU CLP classification H318 H319
GHS classification Category 1 Category 2A | Category 2B

2.5.2.3.4.5 Findings of test reports

The following correlation may also be used as reference guide:

Corrosive  Severe Moderate Mild (Slightly)
Irreversible
effects
/ v \ 4
v
GHS Category 1 2A 2B

Serious Eye Damage/Eye Irritation
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2.5.2.3.5 Guidance for classification

2.5.2.3.5.1 Judgment by reliable existing revelation course such as accidental cases

252452

If there is a case that attributes to a substance irreversible effects on eye
(Category 1) or reversible effects on eye (Category 2) in human or animal
results, the substance shall be classified as such.

Judgment by liable existing test data

(1) Decision by in vivo test (Draize test) result:

a. Decision criteria for serious eye damage (irreversible effects)
(Category 1):

At least in one animal effects on the cornea, iris or
conjunctiva that are not expected to reverse or have not

fully reversed within an observation period of normally
21 days

At least in 2 of 3 tested animals, the calculated mean
scored following grading at 24, 48 and 72 hours after
installation of the test material are corneal opacity > 3
and/or iritis > 1.5.

b. Decision criteria for irritation (reversible effects) (Categories 2A,
2B or Category 2):

In the Draize test conducted using 3 animals, the
calcluated mean values of the scores following grading at
24, 48 and 72 hours after installation of the test material
are corneal opacity > 1 and/or iritis > 1 and/or
conjunctival redness > 2 and/or conjunctival oedema > 2.

The effects are fully reversed within an observation
period of 21 days.

The substance is classified as mildly irritant to eyes
(Category 2B) when the above description applies to the
substance and the effects reverse within an observation
period of 7 days.
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(2) Decision by existing classifications:

(a) A substance which is classified as Severe or Corrosive is classified
in Category 1

(b) A substance which is classified as Moderate is classified as
Category 2A.

(c) A substance which is classified as Mild (Slightly) is classified as
Category 2B.

(3) Decision by physicochemical properties

In the case of pH < 2 or pH > 11.5, the substance is classified in
Category 1.

(4) Decision by In vitro test methods

Accepted validated in vitro test methods for eye irritation are OECD
TG 437 and OECD TG 438.

2.5.2.3.6 Hazard communication

General and specific considerations concerning labeling requirements are
provided in Hazard communication: Labeling (Chapter 1.4) of the UN Purple
Book. Annex 2 contains summary tables about classification and labeling.
Annex 3 contains examples of precautionary statements and pictograms
which can be used where allowed by the competent authority.

Table 2.5.2.3 Label elements for serious eye damage/ eye irritation

Category 1 Category 2
Symbol Corrosion Exclamation mark
Signal word Danger Warning
Hazard . . e
Causes serious eye damage Causes serious eye irritation
statement
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