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Document History

Version

n.a.
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Version 2.0

Comment
First edition

Please note that change between the version published in
August 2009 and that of April 2011 are not recorded in this
document history.

Revision of the Guidance addressing content in relation to the
environmental criteria chapters and Annexes following the 2™
Adaptation to Technical Progress to the CLP Regulation
(Commission Regulation (EU) No 286/2011). The ECHA
Secretariat revised the Guidance Part 4 — Environmental
hazards and Annexes of the guidance document referring to
the revised criteria for the long-term aquatic hazard for
substances and mixtures and added new Part 5 - Additional
hazards referring to the hazard class ‘*hazardous to the ozone
layer’. As well, a number of examples have been included in
the respective Parts and Annexes to illustrate the revisions
performed. Further to this, a range of editorial corrections were
proposed for Part 1- General principles for classification and
labelling.

The update includes the following:

e Revision of Part 1, by eliminating and amending out of
date information and restructuring the text in order to
reflect the Guidance update.

e All green boxes in Part 4 that are impacted by the 2nd
ATP were updated. As the CLP legal text uses commas
instead of dots to define numbers smaller than 1, the
green boxes now show commas as well.

e Revision of Part 4, by providing guidance on the
application of the new long-term aquatic hazard criteria
for substances and mixtures.

e Section 4.1.3 Classification of substances hazardous to
the aquatic environment and section 4.1.4 Classification
of mixtures hazardous to the aquatic environment were
substantially revised, for example by addition of new
references, as well as the new/ revised examples to
illustrate relevant topics in the Part 4.

¢ New Part 5 - Additional hazards was added (please note
that Part 5: Labelling was deleted from the Guidance in
previous non recorded versions and covered via a new
Guidance on Labelling and Packaging in accordance with
Regulation (EC) No 1272/2008 published in April 2011).

e Most of the 1.3 sub-sections in Annex I - Aquatic toxicity
were revised.
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e In Annex II - Rapid degradation the terminology was
modified.

e Most of the Annex IV - Metals and Inorganic Metal
Compounds was substantially modified and revised, as
well as in sub-section IV.7 new examples were added.

Version 3.0 | Revision of Guidance Part 3 Health Hazards, relating to specific | November
concentration limits (SCLs) for 4 hazard classes and the 2012
inclusion of a new Annex.

The update includes the following:

e Revision of Part 3, by providing guidance on the setting
of lower and higher SCLs for 4 health hazard classes in
section 3.2.2.5 Skin Corrosion/Irritation; section 3.3.2.5
Serious Eye Damage/Eye Irritation; section 3.7.2.5
Reproductive Toxicity and section 3.8.2.6 STOT-SE, in
accordance with CLP Article 10(7);

e Inclusion of a new Annex (Annex VI) providing guidance
on setting SCLs for the reproductive toxicity hazard class
based on potency considerations.

Version 4.0 | (i) Revision of the CLP Guidance addressing content in November
relation to the Part 2: Physical hazards, Part 3: Health 2013
hazards and Annex VI following the 2" and the 4t
Adaptation to Technical Progress to the CLP Regulation
(Commission Regulation (EU) No 286/2011 of 10 March
2011 and Commission Regulation (EU) No 487/2013 of 8
May 2013).

The revision includes:

e« Numbering of chapters within CLP Guidance, Parts 2 & 3
were synchronised with corresponding chapter
numbering of CLP, Annex I.

« Changes in the legal text due the 2" and 4t ATPs.

e Changes in the legal text due to the 4th ATP were
highlighted in orange within all relevant green boxes. All
changes are preceded by a note highlighting the
changes. (To note: a corrigendum will change the colour
of relative legal text boxes from orange to green when
the 4t ATP applies).

In addition, the revisions to Part 2: Physical hazards include
the following:

e Chapters ‘Pyrophoric liquids and solids’ and ‘Oxidising
liquids and solids’ were divided into four chapters:
‘Pyrophoric liquids’, *Pyrophoric solids’, *Oxidising liquids’
and ‘Oxidising solids’ respectively.

e Based on the 4t ATP the CLP Guidance Chapter 2.2
Flammable gases was extended to take into account the
scope of CLP, Annex I, section 2.2 to include chemically
unstable gases.
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Further, the 4" ATP amended the criteria in CLP Annex
I, Section 2.3 Flammable aerosols and renamed it into
2.3 Aerosols. Hence, the CLP Guidance was amended
accordingly.

All chapters were rechecked and redundant and/or
outdated information were deleted, reorganised and/or
revised. For example, ‘Introduction’ chapters were
significantly shortened, however several “examples”
sections (i.e. ‘Example for classification...”) were further
elaborated.

Where missing, a new sub-chapter ‘Relation to other
physical hazards’ was added.

Sub-chapter 2.0.4 ‘Physical state’ was extended with
additional information about substance/mixture form
and some examples.

In sub-chapter 2.1.5.2 ‘Additional labelling provisions’
within chapter 2.1 ‘Explosives’ further guidance about
hazard communication was provided.

In sub-chapter 2.5.6.1 a new recommendation for shot
hazard codes to identify the classification of gasses
under pressure was added.

Footnotes with references to endorsed or on-going
revisions of the GHS which have not yet been
implemented into the CLP via a respective ATP were
included in relevant sub-chapters of this guidance for
information only.

In addition, the major revisions to Part 3: Health hazards
include the following:

All sections: revisions to legal text for the 4t ATP,
including revisions to Precautionary Statements in the
Tables with labelling information

Section 3.1: the introduction of new guidance for the 4t
ATP in section 3.1.4.1

Sections 3.22.5 and 3.3.2.5: clarification to the recently
published text (Version 3.0) for the setting of SCLs.

Section 3.4 (sensitisation) has been significantly re-
organised to present all the information on respiratory
sensitisation together, followed by the information on
skin sensitisation. This is in line with how the sections
are presented in the CLP Regulation and in GHS
documents.

Section 3.4: integration of subcategories for respiratory
and skin sensitisation based on potency of a substance;
clarification of semi-quantitative terms like ‘low to

moderate sensitisation rate’ and ‘high or low exposure’;
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elaboration of evlauation of human data for skin
sensitisation and the addition of new examples.

e Section 3.7 the introduction of new guidance for the 4t
ATP in section3.7.4.1 and section 3.7.5.1.

(i) Corrigendum of Part 1: General principles for
classification and labelling and Part 4: Environmental
hazards and its related Annexes I-V.

The corrigendum includes the following:
e The list of abbreviations was updated.

e Update or deletion of outdated references to Guidance
on information requirements and chemical safety
assessment, Endpoint specific guidance (Chapter R.7a)
within Annexes I-V.

e A footnote informing the reader that with effect from 1
September 2013, Directive 98/8/EC had been repealed
by Biocidal Products Regulation (EU) No 528/2012 was
added.

e In Part 1, Part 4 and Annexes modal verbs ‘shall’ were
replaced with ‘must” where appropriate.

e A footnote related to respiratory sensitisation and skin
sensitisation in Table 1.5.1-a was removed.

e A correction to Example D, sub-chapter 4.1.4.7.5 was
applied, namely a reference to CLP, Annex I, point (b)
(i) of Table 4.1.0 was introduced. In addition the result
of a summation method calculation was corrected.

VErsle sl Corrigendum to take account of the end of the transition period e 20

of the 4™ ATP (as foreseen in version 4.0 above):

e change the colour of relative legal text boxes from
orange to green;

e in Part 2, to delete section 2.2.1 Flammable gases and
section 2.3.1 Flammable Aerosols (outdated text) and
renumber sections 2.2.2 Flammable gases (including
chemically unstable gases)and 2.3.2 Aerosols
accordingly;

e in Part 3, to delete the “outdated text” in sections
3.7.4.1 and 3.7.5.1 in Reproductive Toxicity.

In addition, minor editorial errors were corrected and minor
reformatting was made.

Version 5.0 | [See draft updated PART 1] Xxxx 2017
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[See draft updated text in PART 1]
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2. PART 2: PHYSICAL HAZARDS

2.0. INTRODUCTION

2.0.1 General remarks about the prerequisites of classification and testing

The purpose of this chapter is to give some general guidance with respect to the classification of
physical hazards, the generation of test data and their interpretation. The intention of CLP is to
identify hazards of chemical substances and mixtures and to provide a systematic approach -
using classification - to communicate them based on harmonized criteria. The classification
process involves three steps:

1. gathering of relevant information regarding the hazards of a substance or mixture
(Articles 5 - 8 of CLP);

2. evaluation of hazard information to ascertain the hazards associated with the substance
or mixture (Article 9 of CLP); and

3. a decision on whether the substance or mixture will be classified as a hazardous and the
degree of hazard, where appropriate, by comparison of the data with agreed hazard
classification criteria (Article 13 of CLP).

Generally for both, substances and mixtures, the tests required in Annex I of CLP must be
performed, unless there is adequate and reliable information already available. Testing is
required to determine physical hazards including the physico-chemical properties necessary for
the respective classification unless alternative methods are specifically permitted. Before
undertaking testing of the substance or mixture, enquiries should be made to ascertain the
availability of data, e.g. flash points, on the substance or mixture.

2.0.2 Safety

In most cases, the classification is based on test data derived from testing. Special care is
required when new or unknown substances or mixtures are tested. If possible, preliminary tests
should be carried out before larger quantities are handled. Appendix 6 of the UN
Recommendations on the transport of dangerous goods Manual of Tests and Criteria (UN-MTC)
'Screening procedures' allows gathering valuable information about physico-chemical properties
based on small-scale tests. Further aspects of safety are given in the general introduction,
Section 1.4 of the UN-MTC or within the individual test procedures.

2.0.3 General conditions for testing

Samples offered for testing must in all aspects be representative of the substance or mixture to
be classified. Therefore, it is helpful to characterise or specify the sample for the purposes of
documentation (i.e. batch number, production code, impurities etc.). Further characterisation
(i.e. analysis) is highly recommended in cases where the presence of diluents, activators,
stabilisers or moisture may influence the outcome of the test.

In some cases, additional parameters like (e.g.) physical condition, particle size and shape,
specific surface area, density, crystal structure, may influence the test result. Therefore, these
properties should be mentioned in the test report (i.e. testing of oxidising solids).

The tests must be performed on the substance or mixture in the appropriate physical form
where changes in that form may influence the outcome of the test (see also Articles 5 and 6 of
CLP).
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2.0.4 Physical state

The physical state determines which hazard classes should be considered for testing. As the CLP
states!, hazard classification is based on intrinsic properties of the substance or mixture which
are determined not only by its physical state but also its form.

As mentioned in the Chapter 1.2 of this guidance the same solid substance or mixture may have
different forms such as flakes, prills, or powder. Furthermore, e.g. a powder may contain
particles of different size, and particles of the same size may have different shapes, crystallinity
or allotropy etc. These differences may result in different intrinsic properties, and consequently,
different physical hazards of the powder. Particle size is crucial for several classes such as
explosives, flammable solids, self-reactive substances, pyrophoric solids, self-heating
substances, solid organic peroxides and substances which, in contact with water, emit
flammable gases. Therefore not only the physical appearance, but also other parameters should
be considered when identifying the form, since it may trigger different classifications of the
same substance or mixture.

An example of different classification due to different intrinsic properties of forms is red
phosphorus (flammable solid) and white phosphorus (pyrophoric solid) (different allotropes). It
is therefore important to evaluate case by case whether available information on the physical
properties of the substance and mixture placed on the market, is applicable to the examined
form, and whether additional testing should be performed.

The form of a substance or mixture as placed on the market might be such that it is not
possible to test it in this form, e.g. if it is in the form of tablets or pellets. In such
circumstances, the physical hazards of the substance or mixture must be considered for
classification especially if they are friable and produce secondary effects due to abrasion or
crushing during supply and use. If phase separation does occur, the hazardous properties of the
most hazardous phase of the substance or mixture must be communicated.

If further testing is required, the choice of the test method should be done after thorough
evaluation of its suitability for the substance or mixture, as the properties of the form (e.g. for
powders especially size and shape of the particle) may have a significant effect on the test
results.

The definitions for gases, liquids and solids are given in Annex I, Part 1 of CLP:

Annex I: Part 1, 1.0. Definitions
Gas means 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;
Liguid means a substance or mixture which:
(i) at 50 °C has a vapour pressure of not more than 300 kPa (3 bar);
(ii) is not completely gaseous at 20 °C and at a standard pressure of 101,3 kPa,; and

(iii)which has a melting point or initial melting point of 20 °C or less at a standard
pressure of 101,3 kPa;

Solid means a substance or mixture which does not meet the definitions of liquid or gas.

In some cases (i.e. viscous substances or mixtures), a specific melting point cannot be
determined. Such a substance or mixture must be regarded as a liquid if either the result of the

1 CLP Article 5(1), 6(1) and 8(6).
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ASTM D 4359-90 test as amended (standard test method for determining whether a material is
a liquid or a solid) indicates ‘liquid’ or the result of the test for determining fluidity
(penetrometer test) prescribed in Section 2.3.4 of Annex A of ADR indicates ‘not pasty’.

2.0.5 Quality

The determination of data must be based on the methods named in Annex I, Part 2 of CLP. For
most hazard classes in Annex I, Part 2 of CLP there is reference made to the UN-MTC which
gives very detailed descriptions of the test methods. For the classification of flammable gases,
oxidising gases and for the determination of the flash point there are references to international
standards in Annex I, Part 2 of CLP. Whenever possible, the laboratory should validate the
performance of the methods used e.g. by participating in inter-laboratory testing or by using
reference materials. Any deviation from the test procedure or standard should be documented
and, if necessary, justified.

The reliability of all test results used for the classification of hazardous substances and mixtures
is important and therefore their transparency and comparability must be ensured.

For these purposes, CLP requires in Article 8 the following:

Article 8 (5)
[...]

Where new tests for physical hazards are carried out for the purposes of this Regulation,
they shall be carried out, at the latest from 1 January 2014, in compliance with a relevant
recognised quality system or by laboratories complying with a relevant recognised standard.

[..]

In general, the following alternative strategies can be pursued:

1. compliance with the principles of good laboratory practice (GLP) (as formerly required by
the DSD);

2. application of EN ISO/IEC 17025 General requirements for the competence of testing
and calibration laboratories as amended as a relevant recognised standard;

3. other internationally recognised standards of comparable scope.

Any laboratory that carries out physical hazard tests for classification purposes can therefore
choose how to fulfil the quality requirements of CLP.

2.1. EXPLOSIVES

2.1.1. Introduction

The requirements in Chapter 2.1 ‘Explosives’ of Annex I of CLP are identical to those in Chapter
2.1 of GHS.

The classification of explosives according to the GHS is almost entirely adopted based on the UN
Recommendations on the Transport of Dangerous Goods — Model Regulations (UN RTDG Model
Regulations), which are appropriate for transport and also storage of packaged explosives.

The classification of substances, mixtures and articles in the class of explosives and further
allocation to a division is a very complex procedure. References to Part I of the UN-MTC and
related expertise are necessary.
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2.1.2. Definitions and general considerations for the classification of
explosives

The following definition is given in CLP for the class of explosives.

Annex I: 2.1.1.1. The class of explosives comprises
(a) 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 in points (a) and (b) which are
manufactured with a view to producing a practical, explosive or pyrotechnic effect.

Additional remark related to the applicability of 2.1.1.1 (a) (see also UN RTDG Model
Regulations, 2.1.1.1 (a)):

e a substance or mixture which is not itself an explosive but which can form an explosive
atmosphere of gas, vapour or dust is not included in this class;

e explosive behaviour related to the thermal decomposition of organic peroxides and of
self-reactive substances and mixtures is covered by those specific hazard classes and
therefore not included in the hazard class explosives.

In addition the following definitions apply for explosives:

Annex I: 2.1.1.2.
[...]

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.

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.

An unstable explosive is an explosive which is thermally unstable and/or too sensitive for
normal handling, transport and use.

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

An intentional explosive is a substance, mixture or article which is manufactured with a view
to produce a practical explosive or pyrotechnic effect.

Certain physical hazards (due to explosive properties) are altered by dilution, as is the case for
desensitized explosives, by inclusion in a mixture or article, packaging or other factors.

Explosive substances and mixtures wetted with water or alcohols, or diluted with other
substances to suppress their explosive properties, may be treated differently to their non-
wetted or non-diluted counterparts i.e. different hazard classes may apply, depending on the
physical properties of the wetted/diluted substance or mixture.
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2.1.3. Relation to other physical hazards

For safety reasons, substances, mixtures or articles which have already been classified as
Explosives (Class 1 according to the UN RTDG Model Regulations) should not be considered for
classification in any other physical hazard classes. Since the explosion hazard is more severe
than other physical hazards there is no need to further perform classification tests for other
potential physical hazards.

When considering substances and mixtures for classification within the hazard class explosives,
the following checks should be performed with respect to other hazard classes:

Substances, mixtures and articles that have been manufactured with a view to producing a
practical explosive or pyrotechnic effect, are classified as explosives by definition according to
2.1.1.1(c) of Annex I of the CLP. It should be checked whether such a substance or mixture is
an unstable explosive.

Thermally unstable substances or mixtures that are not classified as explosives should be
considered for classification as self-reactive substances and mixtures.

Mixtures of oxidising substances and mixtures with combustible material that are not classified
as explosives should be considered for classification as self-reactive substances and mixtures,
oxidising liquids or oxidising solids.

Due to the complexity of these issues, expert advice should always be sought when dealing with
classification of substances and mixtures with potentially explosive properties.

2.1.4. Classification of substances, mixtures or articles as explosives

2.1.4.1. Identification of hazard information

Information on the following types of hazards is relevant for the evaluation of substances,
mixtures and articles for the class of explosives:

sensitivity to shock;

effects of heating and ignition under confinement;
thermal stability;

sensitiveness to impact and friction;

mass explosion hazard;

projection hazard;

fire and radiant heat hazard.

2.1.4.2. Screening procedures and waiving of testing
The screening procedure is described in:
CLP, Annex I, Part 2, paragraphs 2.1.4.2 and 2.1.4.3; Appendix 6 of the UN-MTC.

The screening procedure may be used for new substances or mixtures which are suspected of
having explosive properties. It should not be used for substances and mixtures manufactured
with the intention of producing a practical explosive or pyrotechnic effect.

Explosive properties are associated with the presence of certain chemical groups in a molecule
which can react to produce very rapid increases in temperature and/or pressure. The screening
procedure is aimed at identifying the presence of such reactive groups and the potential for
rapid energy release.

Examples of groups which may indicate explosive properties in organic materials are:

e C-C unsaturation (e.g. acetylenes, acetylides, 1, 2-dienes);
e (C-Metal, N-Metal (e.g. Grignard reagents, organo-lithium compounds);
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¢ Contiguous nitrogen atoms (e.g. azides, aliphatic azo compounds, diazonium salts,
hydrazines, sulphonylhydrazides);

¢ Contiguous oxygen atoms (e.g. peroxides, ozonides);

¢ N-O (e.g. hydroxyl amines, nitrates, nitro compounds, nitroso compounds, N-oxides,
1,2-oxazoles);

¢ N-halogen (e.g. chloramines, fluoroamines);

e 0O-halogen (e.g. chlorates, perchlorates, iodosyl compounds).

A substance or mixture is not classified as explosive:

a. when there are no chemical groups associated with explosive properties present in the
molecule;

or

b. when the substance or mixture 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:
Y| (Z - y
C.H0.|x+(2]-{2]|o.™ xco.s {HO

Using the formula:

Oxygen balance = _1600 x [2x +(y/2)-2]
molecular weight

or

c. when the organic substance or a homogenous mixture of organic substances contains
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 J/g.) The exothermic decomposition energy may be
determined using a suitable calorimetric technique;

or

d. for mixtures of inorganic oxidising substances with organic material(s), the concentration
of the inorganic oxidising substance is:

e less than 15 % by mass, if the oxidising substance is assigned to Categories 1 or 2;
e less than 30 % by mass, if the oxidising substance is assigned to Category 3.

If the screening procedure identifies the substance or mixture to be a potential explosive or if it
is @ mixture containing any known explosives, the classification (acceptance) procedure for the
class of explosives (see Section 2.1.4.5.1) has to be applied. If the exothermic decomposition
energy of organic materials is less than 800 J/g, a UN gap test is not required, neither according
to Series 1 Type (a) nor according to Series 2 Type (a).

2.1.4.3. Classification criteria

The criteria for the classification of explosives are given in the following tables.

Annex I: 2.1.2.1. Substances, mixtures and articles of this class are classified as an unstable
explosive on the basis of the flowchart in Figure 2.1.2. The test methods are described in
Part I of the UN RTDG, Manual of Tests and Criteria.
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2.1.2.2. Substances, mixtures and articles of this class, which are not classified as an
unstable explosive, shall be 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;

(f) Division 1.6 Extremely insensitive articles which do not have a mass explosion
hazard:

— articles which contain only extremely insensitive substances or mixtures and which
demonstrate a negligible probability of accidental initiation or propagation.

2.1.2.3. Explosives, which are not classified as an unstable explosive, shall be classified in
one of the six divisions referred to in section 2.1.2.2 based on Test Series 2 to 8 in Part I of
the UN RTDG, Manual of Tests and Criteria according to the results of the tests laid down in
Table 2.1.1:

Table 2.1.1

Criteria for explosives

Category Criteria

For explosives of Divisions 1.1 to 1.6, the following are the core
set of tests that need to be performed:

Unstable explosives or Explosibility: according to UN Test Series 2 (section 12 of the UN
explosives of Divisions 1.1 | RTDG, Manual of Tests and Criteria). Intentional explosives (1)
to 1.6 shall not be subject to UN Test Series 2.

Sensitiveness: according to UN Test Series 3 (section 13 of the
UN RTDG, Manual of Tests and Criteria).
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Thermal stability: according to UN Test 3(c) (sub-section 13.6.1
of the UN RTDG, Manual of Tests and Criteria).

Further tests are necessary to allocate the correct Division.

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

Where the test is conducted in the package form and the packaging is changed, a further test
must be conducted where it is considered that the change in packaging will affect the outcome
of the test.

Classification tests must be performed on the substance or mixture as supplied. If 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.

2.1.4.4. Testing and evaluation of hazard information
Where test data are available, these must be evaluated against the set criteria for classification.

When the screening procedure indicates that a substance or mixture may possess explosive
properties, a cautious approach when performing the tests is necessary to ensure safe handling.

For information on the test procedures see the following Section 2.1.4.5 where the individual
test series are described in context with the respective decision logic.

The test procedures for the classification of explosives are described in detail in the Part I of the
UN-MTC.

2.1.4.5. Classification procedure and decision logics

Any substance, mixture or article having or suspected of having explosives characteristics must
be considered for classification in the hazard class of explosives. Substances, mixtures and
articles classified in this hazard class must be assigned to the appropriate division or must be
classified as unstable explosive.

The classification is divided into two stages, the acceptance procedure and the assignment
procedure.

In the acceptance procedure, intrinsic explosive properties of a substance, mixture or article are
determined through tests of its sensitivity, stability and explosion effects. If the substance,
mixture or article is not characterised as unstable explosive and is provisionally accepted into
the class of explosives, it is then necessary to ascertain the correct division by the assignment
procedure. The further subdivision into compatibility groups A to S is described in detail in the
UN RTDG Model Regulations, Section 2.1.2. The compatibility groups and their recommended
combination identify types of explosives which are deemed to be compatible, e.g. for combined
storage or transportation and can therefore be used to distinguish technical requirements
(especially) in these sectors. However, assignment of compatibility groups is not part of the
classification system according to CLP.

The tests for acceptance and the further tests to determine the correct division are grouped into
eight test series. Classification procedures, test methods and criteria are described in detail in
Part I of the UN-MTC.

! NOTE: The person responsible for the classification of explosives should be experienced in
this field and be familiar with the criteria for classification.
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2.1.4.5.1. Acceptance procedure

The acceptance procedure is used to determine whether or not a substance, mixture or article is
a candidate for the class of explosives or is an unstable explosive.

The test methods used for deciding on provisional acceptance into the class of explosives are
grouped into four series, numbered 1 to 4 (see CLP Annex I, Figure 2.1.2 reported below).
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Annex I: Figure 2.1.2

SUBSTANCE/MIXTURE FOR
CLASSIFICATION
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mixture manufactured
with a view to producing

Substance/mixture to
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a practical explosive or
pyrotechnic effect
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for ammonium nitrate
emulsion suspension or gel,
jntermediate for blasting
explosive ANE?

Yes

A 4

TEST SERIES 8
Go to figure 2.1.4

| TEST SERIES 1 ()

Is it an explosive
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ARTICLE FOR
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| TEST SERIES 3
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Y
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NOT AN
EXPLOSIVE
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Unstable Explosive

(*) For classification purposes, start with Test Series 2.

PROVISIONALLY ACCEPT
INTO THIS CLASS
(go to figure 2.1.3)

Procedure for provisional acceptance of a substance, mixture or article in the class
of explosives (Class 1 for transport)
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The numbering of Test Series 1 to 4 relates to the sequence of assessing the results rather than
the order in which the tests should be conducted. It may be important for the safety of test
personnel that certain tests, using small amounts of material, be conducted first
before proceeding to experiment with larger quantities.

Starting the testing procedure with Test Series 3 is highly recommended, because these tests
involve relatively small sample sizes, which reduces the risk to test personnel.

Test Series 1

Within Test Series 1 the question ‘Is it an explosive substance / mixture?’ is answered on the
basis of the results of three types of tests to assess possible explosive effects. The question
is answered ‘Yes' if a '+’ is obtained in any of the three types of tests. If the answer is ‘No’,
the substance / mixture is rejected from this class; it is not an explosive. Under certain
conditions the test Type 1 (a) can be replaced by certain tests of Test Series F, see UN-MTC,
Section 11.3.5.

The three types of test used are (recommended test is indicated within brackets):

Type 1 (a): a shock test with defined booster and confinement to determine the ability
of the substance to propagate a detonation (UN Gap test);

Type 1 (b): a test to determine the effect of heating under confinement (Koenen test);
and

Type 1 (c): a test to determine the effect of ignition under confinement (time/pressure
test).

Test Series 2

Series 2 tests are used to answer the question ‘Is the substance / mixture too insensitive for
acceptance into this Class?’. In general, the basic apparatus and method used is the same as
that for Test Series 1 but with less stringent criteria, e.g. in the case of gap tests, the gap
used is greater than zero. The question is answered ‘No’ if a '+’ is obtained in any of the
three types of test. If the answer is ‘Yes’, the substance / mixture is rejected from this class;
it is not an explosive. Under certain conditions the test Type 2 (a) can be replaced by certain
tests of Test Series F, see UN-MTC, Section 12.3.4.

The following three types of test are used (recommended test is indicated within brackets):

Type 2 (a): a shock test with defined initiation system and confinement to determine
sensitivity to shock (UN gap test);

Type 2 (b): a test to determine the effect of heating under confinement (Koenen test);
and

Type 2 (¢): a test to determine the effect of ignition under confinement (Time/pressure
test).

If the substance or mixture is manufactured with a view to produce a practical explosive or
pyrotechnic effect, it is unnecessary to conduct Test Series 1 and 2 for purposes of
classification.

Test Series 3

As stated above it is recommended to carry out Test Series 3 before Test Series 1 and 2 for
safety reasons due to the small sample amount needed. It is also recommended to carry out
Test Series 3 even if negative results have been obtained in Test Series 1 and/or 2 because
only Test Series 3 gives information about the thermal stability and the sensitivity to
mechanical stimuli (impact and friction).

Test Series 3 is used to answer the questions ‘Is the substance / mixture thermally stable?’
and ‘Is the substance / mixture too dangerous in the form in which it was tested?’ This
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involves tests for determining the sensitiveness of the substance or mixture to mechanical
stimuli (impact and friction), and to heat and flame.

The following four types of tests are used (recommended test is indicated within brackets):

Type 3 (a): a falling weight test to determine sensitiveness to impact (BAM
Fallhammer);

Type 3 (b): a friction; or impacted friction test to determine sensitiveness to friction
(BAM friction apparatus);

Type 3 (c): an elevated temperature test to determine thermal stability (thermal
stability test at 75 °C); and

Type 3 (d): an ignition test to determine the response of a substance or mixture to fire

(small scale burning test).

The first question is answered ‘No’ if a '+’ is obtained in Test type 3(c). Then the substance /
mixture is considered as thermally unstable and either classified as an unstable explosive or
as a self-reactive substance or mixture.

The second question is answered ‘Yes' if a '+’ is obtained in any of the Test types 3(a), 3(b)
or 3(d). If a *“+’ is obtained, the substance / mixture may be encapsulated or packaged to
reduce its sensitiveness to external stimuli or is classified as an unstable explosive.
Furthermore, the explosive may be desensitized in order to suppress/reduce its explosive
properties in which case the classification procedure has to be restarted.

Test Series 4

Series 4 tests are intended to answer the question ‘Is the article, packaged article or
packaged substance or mixture too dangerous?’. Conditions which may occur during supply
and use include high /low temperature and high relative humidity, vibration, bumping and
dropping.

The two types of test to be carried out are:
Type 4 (a): a test of thermal stability for articles; and
Type 4 (b): a test to determine the hazard from dropping.

The question is answered ‘Yes' if a '+’ is obtained in either Test type 4 (a) or 4 (b) and the
substance or mixture or article is classified as an unstable explosive.

It is important to note that a substance / mixture which fails Test Series 2 (i.e. it is sensitive
enough for acceptance into the class of explosives) may still, if properly packaged, leave the
class of explosives provided that it is not designed to have an explosive effect and does not
exhibit any explosive hazard in Test Series 6 of the assignment procedure (see example for
musk xylene). Such an exclusion from the class of explosives is restricted to the specific type
and size of package tested.

Especially for substances / mixtures, which have explosive properties according to Test Series 1
and/or 2 but can leave the class of explosives after Test Series 6 due to proper packaging, it is
necessary to communicate these properties in the Safety Data Sheet (SDS). Furthermore, the
results from Test types 3 (a) and 3 (b) should be documented in the SDS when they meet the
criteria of EU test method A.14 in Regulation (EC) No 440/2008 (these are substances with a
sensitiveness to impact, determined by UN Test Series 3 (a) (ii) of 40 J or less and/or a
sensitiveness to friction, determined by Test Series 3 (b) (i) of 360 N or less).
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2.1.4.5.2. Assignment procedure to a division

The assignment procedure to one of six divisions, depending on the type of hazard they
present, applies to all substances, mixtures and/or articles that are candidates for class of
explosives. A substance, mixture or article must be assigned to the division which corresponds
to the results of the tests to which the substance, mixture or article, as offered for supply and
use, has been subjected. Other test results, and data assembled from accidents which have
occurred, may also be taken into account.

The test methods used for assignment to a division are grouped into three series - numbered 5
to 7 - designed to provide the information necessary to answer the questions in Figure 2.1.3 in
CLP.

t NOTE: The person responsible for the classification of explosives should be experienced in
this field and be familiar with the criteria for classification.
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Annex I: Figure 2.1.3
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Test Series 5

Test Series 5 is only carried out for explosive substances/mixtures which are very insensitive
and therefore candidates for division 1.5. Typical substances/mixtures are blasting agents such
as ANFO, slurries, and emulsion explosives.

The results from three types of series 5 tests are used to answer the question ‘Is it a very
insensitive explosive substance / mixture with a mass explosion hazard?’.

The test types are (recommended test is indicated within brackets):

Type 5 (a): a shock test to determine the sensitivity to intense mechanical stimulus
(cap sensitivity test);

Type 5 (b): thermal tests to determine the tendency of transition from deflagration to
detonation (French or USA DDT test); and

Type 5 (c): a test to determine if a substance, when in large quantities, explodes when

subjected to a large fire.

The question is answered ‘No’ if a '+’ is obtained in any of the three test types. A candidate for
Division 1.5 should pass one test of each type.

Test Series 6

The results from four types of series 6 tests are used to determine which division, amongst
Divisions 1.1, 1.2, 1.3 and 1.4, corresponds most closely to the behaviour of the substance,
mixture or article to be classified if a load is involved in a fire resulting from internal or external
sources or an explosion from internal sources. The results are also necessary to assess whether
a substance, mixture or article can be assigned to Compatibility Group S of Division 1.4 and
whether or not it should be excluded from this class. Test Series 6 should be applied to
packages of substances, mixtures or articles in the condition and form in which they are offered
for supply and use.

The four test types are (recommended test is indicated within brackets):

Type 6 (a): a test on a single package to determine if there is mass explosion of the
contents (single package test);

Type 6 (b): a test on packages of an explosive substance, mixture or explosive
articles, or non-packaged explosive articles, to determine whether an
explosion is propagated from one package to another or from a non-
packaged article to another (stack test); and

Type 6 (c): a test on packages of an explosive substance, mixture or explosive
articles, or non-packaged explosive articles, to determine whether there is
a mass explosion or a hazard from dangerous projections, radiant heat
and/or violent burning or any other dangerous effect when involved in a
fire (bonfire test);

Type 6 (d): a test on an unconfined package of explosive articles to which special
provision 347 of Chapter 3.3 of the UN RTDG Model Regulations applies, to
determine if there are hazardous effects outside the package arising from
accidental ignition or initiation of the contents.

Test types 6 (a), 6 (b), 6 (c) and 6 (d) are performed in alphabetical order. However, it is not
always necessary to conduct tests of all types. Test type 6 (a) may be waived if explosive
articles are carried without packaging or when the package contains only one article. Test type
6 (b) may be waived if in each type 6 (a) test:
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o the exterior of the package is undamaged by internal detonation and/or ignition; or
¢ the contents of the package fail to explode, or explode as feebly as would exclude
propagation of the explosive effect from one package to another in test type 6(b).

Test type 6(c) may be waived if, in a type 6(b) test, there is practically instantaneous explosion
of virtually the total contents of the stack. In such cases the product is assigned to Division 1.1.

Test type 6 (d) is a test used to determine whether a 1.4S classification is appropriate and is
only used if Special Provision 347 of Chapter 3.3 of the UN RTDG Model Regulations applies. The
results of test series 6 (c) and 6 (d) indicate if 1.4S is appropriate, otherwise the classification is
1.4 other than S.

If a substance or mixture gives a *—"' result (no propagation of detonation) in the Series 1 type
(a) test, the 6(a) test with a detonator may be waived.

If a substance gives a '—' result (no or slow deflagration) in a Series 2 type (c) test, the 6 (a)
test with an igniter may be waived.

Test Series 7

Test Series 7 aims at military explosives (Extremely Insensitive Substance: EIS or article
containing an EIS) and is generally not relevant for explosives for civil use. Therefore the
individual tests are not described here. If needed, they can be found in the UN- MTC, Part I,
Section 17.

Test Series 8

The question whether a candidate for ammonium nitrate emulsion or suspension or gel,
intermediate for blasting explosives (ANE) is insensitive enough for classification as oxidising is
answered by series 8 tests. The three test types are (recommended test is indicated within
brackets):

Type 8 (a): a test to determine the thermal stability (Thermal Stability Test for ANE);
Type 8 (b): a shock test to determine sensitivity to intense shock (ANE gap test); and
Type 8 (¢): a test to determine the effect of heating under confinement (Koenen test).

Test Series 8 is used to establish whether an ammonium nitrate emulsion or suspension or gel,
intermediate for blasting explosives (ANE) may leave the class of explosives or not. Substances
or mixtures failing any of the tests must be classified as explosives (Division 1.1. or 1.5) or as

an unstable explosive in accordance with CLP Annex I, Figure 2.1.4. If they pass all three tests
they are classified as an oxidising liquid or solid.
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Annex I: Figure 2.1.4

(ANE)

TEST SERIES 8

TEST 8 (a) Thermal stability
test. Is the substance/mixture
thermally stable?

TEST 8 (b) ANE Large scale
gap testIs the
substance/mixture toa
sensitive to shock to be
accepted as an oxidising liquid
or an oxidising solid?

TEST 8 (c) Koenentest Is the
substance/mixture too
sensitive to the effect of
intensive heat under
confinement?

ANE substance/mixture shall be classified as a Category 2
oxidising liquid or a Category 2 oxidising solid
(sections 2.13 and 2.14)

Procedure for the classification of ammonium nitrate emulsion, suspension or gel

Classify as unstable explosive

Substance/mixture to be considered for classification as an
explosive other than as an unstable explosive; If the answer to
Yes the question ‘is it a very insensitive explosive

substance/mixture with a mass explosion hazard?' in
figure 2.1.3 is ‘na’, the substance/mixture shall be classified
in Division 1.1

Substance/mixture to be considered for classification as an
explosive of Division 1.5, proceed with Test Series 5. If the
answer to the question ‘is it a very insensitive explosive
substance/mixture with a mass explosion hazard?' in
figure 2.1.3 is ‘yes’, the substance/mixture shall be classified
in Division 1.5; if the answer is ‘no’ the substance/mixture
shall be classified in Division 1.1
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2.1.5.

2.1.5.1.

Hazard communication for explosives

Pictograms, signal words, hazard statements and precautionary
statements?

Annex I: Table 2.1.2

Label elements for explosives

Classificati | Unstable | Division Division Division Division Division Division
on Explosive | 1.1 1.2 1.3 1.4 1.5 1.6
GHS
Pictogram
s
Signal Danger Danger Danger Danger Warning Danger No signal
Word word
Hazard H200: H201: H202: H203: H204: Fire | H205: May | No hazard
Statement | Unstable | Explosive; Explosive; Explosive; or mass statement
Explosive | mass severe fire, blast projection explode in
explosion projection or hazard fire
hazard hazard projection
hazard
Pre- P201 P210 P210 P210 P210 P210 No pre-
cautionary cautionary
Statement P250 P230 P230 P230 P234 P230 statement
Prevention P280 P234 P234 P234 P240 P234
P240 P240 P240 P250 P240
P250 P250 P250 P280 P250
P280 P280 P280 P280
Pre- P370 + P370 + P370 + P370 + P370 + P370 + No pre-
cautionary | P372 + P372 + P372 + P372 + P372 + P372 + cautionary
Statement | P380+P3 | P380 + P380 + P380 + P380 + P380 + statement
73 P373 P373 P373 P373 P373
Response
P370 +
P380 +
P375
Pre- P401 P401 P401 P401 P401 P401 No pre-
cautionary cautionary
Statement statement
Storage

2 The combination statement P370+P372+P380+P373 applies to division 1.4 except for compatibility group S in transport
packaging, whereas the combination statement P370+P380+P375 applies to division 1.4 compatibility group S in transport

packaging.
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Pre- P501 P501 P501 P501 P501 P501 No pre-
cautionary cautionary
Statement statement
Disposal

The wording of the Precautionary Statements is found in CLP Annex 1V, Part 2.

The intrinsic explosive properties of substances and mixtures regarding their stability and
sensitivity are only investigated within Test Series 1, 2 and 3 during the acceptance procedure.
Subsequent tests for the assignment to the Divisions 1.1, 1.2, 1.3 and 1.4 (Test Series 6) are
carried out with the packaged substances, mixtures or articles. The type of packaging may
significantly influence the test outcome.

Consequently, there are some deficiencies in the hazard communication of the GHS for
unpacked or repacked explosive substances and mixtures, especially for substances and
mixtures, which are provisionally accepted in the class of explosives but are later rejected from
this class due to their packaging in the assignment procedure (see CLP Annex I, Figure 2.1.1
and Figure 2.1.3 and Section 2.1.4.5.1 of this guidance). These substances and mixtures have
explosive properties but there might be no hazard communication about these properties due to
the subsequent classification in a hazard class other than the class of explosives. Musk xylene is
an example which illustrates this issue (see Section 2.1.7.2). The results of Test Series 6 for
musk xylene in the specified packaging lead to the exclusion of this substance from the hazard
class of explosives. But musk xylene on its own (unpacked) shows explosive properties due to
heating under confinement (Koenen test). Also repacking of the substance in a packaging other
than the tested one can result in a completely different outcome of Test Series 6.

This issue is not sufficiently clarified under GHS, but should be kept in mind by everyone
applying the CLP criteria.

2.1.5.2. Additional labelling provisions
2.1.5.2.1. Packaging dependent

Explosives are normally classified in their transport packaging. The packaging itself may be
crucial for the classification. This is clear from the Figure 2.1.3 in Section 2.1.4.5.2 especially
when it comes to Test Series 6. The assignment of an explosive substance or mixture to a
particular Division within the hazard class of explosives is thus only valid for the substance and
mixture in the packaging in which it was tested, which is usually the transport packaging.
Because of the package-dependence of the classification, paragraph 2.1.2.4 of the Annex I to
the CLP prescribes:

Annex I: 2.1.2.4. If explosives are unpackaged or repacked in packaging other than the
original or similar packaging, they shall be retested.

Further, according to NOTE 1 to Table 2.1.2 in Section 2.1.3 of Annex I to CLP, unpackaged
explosives or explosives repacked in packaging other than the original or similar packaging
must have the following label elements:

Annex I: 2.1.3. Hazard communication

[...]

NOTE 1: Unpackaged explosives or explosives repackaged in packaging other than the
original or similar packaging shall include the following label elements:

(a) the pictogram: exploding bomb;
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(b) the signal word: “Danger”; and
(c) the hazard statement: 'explosive; mass explosion hazard'

unless the hazard is shown to correspond to one of the hazard categories in Table 2.1.2, in
which case the corresponding symbol, signal word and/or the hazard statement shall be
assigned.

Normally, if explosives are unpackaged or repacked in packaging other than the original or
similar packaging the classification procedure needs to be performed again in order to
determine which Division the explosive belongs to in the new packaging. The label elements
prescribed in the NOTE 1 to Table 2.1.2, as quoted above, are the same as those of Division 1.1
and in practice this Division constitutes the most severe classification of a repackaged explosive.
(Please note that Table 2.1.2 foresees also the hazard category ‘Unstable explosive’, which is
assigned on the basis of the intrinsic properties of a substance or mixture via Test Series 3 and
it is not package dependent). Therefore, the CLP allows labelling of a repackaged explosive with
labelling corresponding to Division 1.1 instead of retesting. This, however, overestimates the
hazardous properties unless the explosive in fact belongs to Division 1.1.

Many explosives are supplied in inner packages which are placed together in an outer package
and where the entity as a whole, i.e. the combination of inner and outer packages, constitutes
the transport packaging. According to the UN RTDG Model Regulations and the modal transport
regulations (ADR, RID, ADN and IMDG Code, ICAO TI) the classification tests are performed in
the transport packaging. Under Article 33(1) of the CLP where the hazard pictograms(s)
required by CLP relate to the same hazard as in the rules for the transport of dangerous goods,
the respective CLP hazard pictogram(s) do not need to appear on the outer packaging.

The classification in accordance with rules on the transport of dangerous goods is almost
entirely identical to the corresponding classification procedure used in the CLP and hence the
CLP classification will automatically be known for the transport packaging. However, the CLP
classification for the inner package alone strictly speaking is not known to manufacturer,
importer or downstream user as this will not have been attained through the classification of the
transport packaging. On the other hand, it is normally not practicable to perform the required
tests on the inner packages. Therefore, normally the same classification as for the transport
packaging may be assumed for the inner packages. The labelling requirements for the inner
packages are the ones foreseen in Table 2.1.2 of Annex I to the CLP. However, the following
exceptions apply:

e Transport packages in which the packaging is designed such that mass explosion is
prevented by the packaging, e.g. by arranging the individual inner packages crosswise
(so that they are not neighbouring each other) and by separating them with specified
material. This is especially the case when packing instruction P101 according to the
section 4.1.5 of the ADR applies. In this case the inner package should be labelled in
accordance with the Note 1 to Table 2.1.2 of Annex I to the CLP (i.e. as Division 1.1
unless tested otherwise).

e Packages in which explosives of different divisions are contained (for such cases see
especially the mixed packing provisions MP 20 to MP 24 in section 4.1.10 of the ADR).

e Furthermore, it does not apply if the packaging is changed, as stated in the Note 1 to
Table 2.1.2 of Annex I to the CLP.

2.1.5.2.2. Supplemental hazard information

Some R-phrases under DSD were not covered by hazard classes in the GHS. They are included
as supplemental hazard statements in Part 1 of Annex II to of CLP. The following EU hazard
statements are important in connection with explosive properties:

Annex II: 1.1.1. EUHOO1 - '‘Explosive when dry’
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For explosive substances and mixtures as referred to in chapter 2.1 of part 2 of Annex I,
placed on the market wetted with water or alcohols or diluted with other substances to
suppress their explosives properties.

EUHO001 must be assigned to explosives which are wetted, diluted, dissolved or suspended with
a phlegmatizer in order to reduce or suppress their explosive properties (desensitized explosives
in the sense of the foreseen new hazard class for desensitized explosives) and which do not
meet the criteria of the hazard class of explosives.

Annex II: 1.1.6. EUHO044 - 'Risk of explosion if heated under confinement’

For substances and mixtures not in themselves classified as explosive in accordance with
section 2.1 of part 2 of Annex I, but which may nevertheless display explosive properties in
practice if heated under sufficient confinement. In particular, substances which decompose
explosively if heated in a steel drum do not show this effect if heated in less-strong
containers.

Some substances and mixtures which may react explosively if heated under confinement are
not covered adequately by the classification system. This may e.g. be the case for:

e substances or mixtures which are exempted from the class of explosives based on their
packaging and according to results of the Test Series 6;

e substances or mixtures with a SADT of more than 75 °C for a 50 kg package which
therefore cannot be classified as self-reactive.

EUH044 must be assigned to such substances or mixtures, in order to make the user aware
about these properties.
2.1.5.3. Further communication requirements

According to Note 2 to Table 2.1.2, explosive properties of certain substances and mixtures
which are exempted from classification as explosives must be communicated to the user via the
SDS (when one is required).

Annex I: 2.1.3. Hazard communication

[..]

NOTE 2: Substances and mixtures, as supplied, with a positive result in Test Series 2 in Part
I, Section 12, of the UN RTDG, Manual of Tests and Criteria, which are exempted from
classification as explosives (based on a negative result in Test Series 6 in Part I, Section 16
of the UN RTDG, Manual of Tests and Criteria,) still have explosive properties. The user shall
be informed of these intrinsic explosive properties because they have to be considered for
handling - especially if the substance or mixture is removed from its packaging or is
repackaged — and for storage. For this reason, the explosive properties of the substance or
mixture shall be communicated in Section 2 (Hazards identification) and Section 9 (Physical
and chemical properties) of the Safety Data Sheet and other sections of the Safety Data
Sheet, as appropriate

2.1.6. Relation to transport classification

Division 1.1 - 1.6 within Class 1 of the UN RTDG Model Regulations covers explosive
substances, mixtures and articles. Normally, the transport classification in accordance with the
UN RTDG Model Regulations and the model transport regulations (ADR, RID, ADN and IMDG
Code, ICAO TI) can be used one-to-one when deriving the CLP classification for explosives,
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which are packaged in authorised transport packaging. See Annex VII of this guidance for
additional information on transport classification in relation to CLP classification.

For the use of other packaging or for unpacked substances and mixtures the additional labelling
provisions (see Section 2.1.5.2) have to be observed or re-testing is necessary.

2.1.7.

Examples are given below for the classification of substances. Equivalent information would be
needed for mixtures.

Examples of classification for explosives

2.1.7.1. Example of substances and mixtures fulfilling the classification

O

10

criteria

a. RESULTS FROM APPLICATION OF THE ACCEPTANCE PROCEDURE

Step Test Conclusion Rationale
0. General data:
0.1 Name of the substance /
mixture: Hexanitrostilbene
1. Is the substance / mixture a No
candidate for ammonium nitrate
emulsion, suspension or gel,
intermediate for blasting explosive
(ANE)?
2. Is the substance / mixutre Yes
manufactured with the view to
producing a practical explosive or
pyrotechnic effect?
3. Test Series 3
3.1 Thermal stability: 75 °C / 48 hour | Result: *—',
test (test 3(c)) thermally stable
3.2 Impact sensitivity: BAM Result: Limiting ‘—', not too
Fallhammer test | impact energy 5 J dangerous
(test 3(a)(ii)) in form
tested
3.3 Friction sensitivity: BAM friction Result: Limiting ‘—', not too
test (test load > 240 N dangerous
3(b)(i)) in form
tested
4. Is the substance / mixture Yes
thermally stable?
5. Is the substance / mixture too No
dangerous in the form in which it was
tested?
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Step Test Conclusion Rationale

6. Conclusion: PROVISIONALLY
ACCEPT INTO
THIS CLASS

10.1 Exit: Apply the
assignment
procedure

b. RESULTS FROM APPLICATION OF THE ASSIGNMENT PROCEDURE
Step Test Conclusion Rationale

1. Is the substance a candidate No

g 5
for Division 1.57 Result: Package the

substance
2. Test Series 6
2.1 Effect of initiation in the Test 6(a) with detonator | Result: detonation,
package: crater
2.2 Effect of propagation: Type 6(b) with detonator | Result: detonation of

the whole stack of
packages, crater

2.4 Effect of fire engulfment: Test 6(c) may be waived
because of the result of
6(b) test.
3. Is the result a mass explosion? Yes
4. Conclusion: Assignment to

Division 1.1

2.1.7.2. Example of substances and mixtures not fulfilling the
classification criteria

This example is taken from the UN-MTC, Part I, Section 10.5.2, Figure 10.5.
a. RESULTS FROM APPLICATION OF THE ACCEPTANCE PROCEDURE

Step Test Conclusion Rationale
0. General data:

0.1 Name of the substance /
mixture: 5-tert-butyl-2,4,6-
trinitro-m-xylene (musk
xylene)

1. Is the substance / mixutre a No
candidate for ammonium nitrate
emulsion, suspension or gel,
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Step

intermediate for blasting explosive
ANE?

2. Is the substance / mixture
manufactured with the view to
producing a practical explosive or
pyrotechnic effect?
3. Test Series 1

3.1 Propagation of Detonation:

3.2 Effect of heating under
confinement:

3.3 Effect of ignition under
confinement:

4. Is it an explosive substance /
mixture?
5. Test Series 2

5.1 Sensitivity to shock:

5.2 Effect of heating under
confinement:

5.3 Effect of ignition under
confinement:

6. Is the substance / mixture too
insensitive for acceptance into this
class?

Conclusion:

7. Test Series 3

7.1 Thermal stability:

Test

UN gap test
(test 1(a))

Koenen test
(test 1(b))

Time/pressure
test (test
1(c)(i))

UN gap test
(test 2(a))

Koenen test
(test 2(b))

Time/pressure
test (test

2(c)(i))

75 °C/48 hour
test (test 3(c))

Conclusion

No

Result:"+’, propagation
of detonation

Result: Limiting
diameter 12.0 mm

Result: *—’, no effect on
ignition under
confinement

Yes

Result: *—’, not
sensitive to shock

Result: Limiting
diameter 12.0 mm

Result: *—’, no effect on
ignition under
confinement

No

Substance to be
considered for this class

Result: *—’, thermally
stable

Rationale

Fragmentation
type ‘F’' '+/,
shows some
explosive effects
on heating
under
confinement

Fragmentation
type ‘F' '+,
violent effect on
heating under
confinement.
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Step Test Conclusion Rationale
7.2 Impact sensitivity: BAM Result: Limiting impact
Fallhammer test | energy 25 J", not too
(test 3(a)(ii)) dangerous in form
tested.
7.3 Friction sensitivity: BAM friction Result: Limiting load > ‘—’, not too
test (test 360 N dangerous in
3(b)(i)) form tested
8. Is the substance / mixture Yes

thermally stable?

9. Is the substance / mixture too No

dangerous in the form in which it was

tested?

10. Conclusion: PROVISIONALLY
ACCEPT INTO THIS
CLASS

10.1 Exit Apply the assignment

procedure

The explosive
properties shall be
communicated in the
safety data sheet in
accordance with section
2.1.5.3 above.
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b. RESULTS FROM APPLICATION OF THE ASSIGNMENT PROCEDURE

Step

1. Is the substance a candidate for
Division 1.5?

2. Test Series 6
2.1 Effect of initiation in the
package:

2.2 Effect of ignition in the
package:

2.3 Effect of propagation:

2.4 Effect of fire engulfment:

3. Is the result a mass explosion?

4. Is the major hazard that from
dangerous projections?

5. Is the major hazard radiant heat
and/or violent burning but with no
dangerous blast or projection hazard?

6. Is there nevertheless a small
hazard in the event of ignition or
initiation?

7. Is the substance manufactured
with the view to producing a practical
explosive or pyrotechnic effect?

8. Conclusion:

8.1 Exit

Test

Test 6(a) with
detonator

Test 6(a) with
igniter

Type 6(b) test
not required as
no effect outside
package between
packages in 6(a)
test

Test 6

Conclusion

No

Result: Package the
substance

Result: Only localised
decomposition around
detonator

Result: Only localised

decomposition around
igniter

Result: Only slow
burning with black
smoke occurred.
No

No

No

No

No

NOT AN EXPLOSIVE

Consider for another
class (e.g. flammable
solid)

Rationale

No significant
reaction

No significant
reaction

No effects which
would hinder fire
fighting
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3 GHS, Fifth revised edition, United Nations, 2013.
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Gaseous substance or mixture of gases

Does it have a flammable range with air at Not classified
20 °C and a standard pressure of 101.3 kPa? ot classitie

At 20 °C and a standard pressure of 101.3

kPa, does it:
Category 1
a. ignite when in a mixture of 13 % or

less by volume in air?; or

have a flammable range with air of at
least 12 percentage points regardless
of the lower flammable limit?

Category 2
No pictogram

Warning
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Category A

(chemically
unstable gas)

No additional
pictogram

No additional
signal word

Is it chemically unstable at 20 °C and a
standard pressure of 101.3 kPa?

Category B

Is it chemically unstable at a temperature
greater than 20 °C and/or a pressure (chemically
greater than 101.3 kPa? unstable gas)

No additional
pictogram

No additional
signal word

Not classified as
chemically unstable
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Example mixture: 2 % (Hz2) + 6 % (CH4) + 27 % (Ar) + 65 % (He)

Calculation steps:
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2.3. AEROSOLS

2.3.1. Introduction

Identical criteria related to the flammability of aerosols are found in Annex I, Section 2.3 of CLP,
Chapter 2.3 of GHS as well as in the Aerosol Dispensers Directive (ADD) 75/324/EEC.

2.3.2. Definitions and general considerations for the classification of
aerosols

Annex I: 2.3.1. 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.

2.3.3. Relation to other physical hazards

There is no direct relation to other physical hazards.

1. Annex I, 2.3.2.1.
[...]
Note 2:

Aerosols do not fall additionally within the scope of Sections 2.2 (flammable gases), 2.5
(gases under pressure), 2.6 (flammable liquids) and 2.7 (flammable solids). Depending on
their contents, aerosols may however fall within the scope of other hazard classes, including
their labelling elements.
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2.3.4. Classification of aerosols

2.3.4.1. Classification criteria

Annex I: 2.3.2.1. Aerosols shall be classified in one the three categories of this hazard class,
depending on their flammable properties and their heat of combustion. They shall be

considered for classification in Category 1 or 2 if they contain more than 1% components (by
mass) which are classified as flammable according to the following criteria set out in this Part:

— Flammable gases (see section 2.2);

- Liquids with a flash point < 93 °C, which includes Flammable Liquids according to section
2.6;

— Flammable solids (see section 2.7);
or their heat of combustion is at least 20kJ/g.
Note 1:

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

[..]

2.3.2.2. An aerosol shall be 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) in accordance with Figures 2.3.1(a) to 2.3.1(c) of this Annex and sub-sections
31.4, 31.5 and 31.6 of Part III of the UN RTDG, Manual of Tests and Criteria. Aerosols which
do not meet the criteria for inclusion in Category 1 or Category 2 shall be classified in
Category 3.

Note:

Aerosols containing more than 1% flammable components or with a heat of combustion of at
least 20 kJ/g, which are not submitted to the flammability classification procedures in this
section shall be classified as aerosols, Category 1.

Under the ADD and also in UN-MTC, Section 31, flammability classification for aerosols refers to
‘extremely flammable’, ‘flammable’ and ‘non-flammable’. This respectively corresponds to the
terms ‘Aerosol, Category 1’, ‘Aerosol, Category 2’ and ‘Aerosol, Category 3’ which are used in
CLP.

The following identical criteria can be found in both CLP and ADD:

The aerosol is classified as ‘Aerosol, Category 3’ if it contains 1 % or less flammable
components* and the chemical heat of combustion is less than 20 kJ/g.

The aerosol is classified as ‘Aerosol, Category 1’ if it contains 85 % or more flammable
components and the chemical heat of combustion is 30 kJ/g or more.

All other aerosols should be submitted to the appropriate flammability classification procedures
in order to select the appropriate Category 1, 2 or 3. However, if these are not submitted to the

4 Depending on their flash point value, also certain liquids not classified under CLP as Flam. Lig., Cat. 1, 2 or 3, will be
considered as flammable components in an aerosol. The CLP hazard class of Flammable liquids covers liquids of flash
point < 60 °C while a liquid component in an aerosol is considered flammable when its flash point is < 93 °C.
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flammability classification procedures they must be automatically classified as ‘Aerosol,
Category 1'.

The chemical heat of combustion is determined in accordance with CLP Annex I, 2.3.4.1 which
is identical to point 1.10 of the Annex to ADD.
2.3.4.2. Testing and evaluation of hazard information

Results from the ignition distance test, the enclosed space test and the foam flammability test
may be used for the classification related to the flammability of aerosols. These test methods
are described under point 6.3 of the Annex to ADD and are therefore available in all EU
languages. They are also described in the UN-MTC Section 31.

After the evaluation according to the appropriate criteria (see previous sections) the aerosol is
classified in one of the three categories.

2.3.4.3. Decision logic
The classification procedure is also laid down in the following flow-charts which are applicable
according to CLP.

t NOTE: The person responsible for the classification of aerosols should be experienced in this
field and be familiar with the criteria for classification.



Guidance on the Application of the CLP Criteria
56 DRAFT (Public) version 5.0 - January 2017

1 2.3.4.3.1. Decision logic for aerosols

Annex I: Figure 2.3.1 (a)

for aerosols

AEROSOL

L

Category 3
YES

Does it contain < 1% flammable
components (by mass) and does it have a No pictogram
heat of combustion < 20 kJ/g?

Category 1

Does it contain > 85% flammable
components (by mass) and does it have a

heat of combustion > 30 kJ/g? YES

Warning

Danger

For spray aerosols, go to decision logic
2.3.1(b)

For foam aerosols, go to decision logic
2.3.1(c)'
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2.3.4.3.2. Decision logic for spray aerosols

Annex I: Figure 2.3.1 (b)

Spray aerosols

SPRAY AEROSOL

v

In the ignition distance test, does ignition occur
at a distance 2 75 cm?

NO
v

Does it have a heat of combustion < 20 kJ/g?

YES
— 0 =

In the ignition distance test, does ignition occur
at a distance = 15 cm?

NO
v

= =<
O o

YES

In the enclosed space ignition test; is:
(a) the time equivalent < 300 s/m3or
(b) the deflagration density < 300 g/m3?

NO
v

Category 3
No pictogram
Warning

Category 1

O
o
>
Q
[0
=

Category 2

®

Warning

Category 2

®

Warning

Category 2

®

Warning
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1 2.3.4.3.3. Decision logic for foam aerosols

Annex I: Figure 2.3.1 (c)

Foam aerosols

FOAM AEROSOL

J L

In the foam test, is:

YES
(a) the flame height = 20 cm and the flame duration = 2 s; or @
(b) the flame height = 4 cm and the flame duration = 7 s?

Category 1

Jil

Danger

NO

Category 2

Warning

/

In the foam test; is the flame height = 4 cm and the flame YES
duration = 2 s?

J

NO

Category 3
No pictogram
Warning
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2.3.5.

2.3.5.1.

statements

Hazard communication for aerosols

Pictograms, signal words, hazard statements and precautionary

Annex I: Table 2.3.1

Label elements for aerosols

Classification Category 1 Category 2 Category 3
GHS Pictograms Wi [PHEDG e
Signal Word Danger Warning Warning

Hazard Statement

H222: Extremely
flammable aerosol

H229: Pressurised
container: May burst
if heated.

H223: Flammable
aerosol

H229: Pressurised
container: May burst
if heated.

H229: Pressurised
container: May burst
if heated.

Statement Storage

. P210 P210 P210
Precautionary
Statement P211 P211 P251
Prevention p251 p251
Precautionary
Statement Response
Precautionary P410 + P412 P410 + P412 P410 + P412

Precautionary
Statement Disposal

The wording of the Precautionary Statements is found in CLP Annex IV, Part 2.

2.3.5.2.

Additional labelling provisions

The ADD imposes additional labelling requirements on all aerosols, flammable or not.

For example:

Where an aerosol dispenser contains flammable components but is not classified as flammable
(i.e. ‘Aerosol, Category 3’), the quantity of flammable material contained in the aerosol

dispenser must be stated clearly on the label, in the form of the following legible and indelible
wording: ‘X % by mass of the contents are flammable’.
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2.3.6. Relation to transport classification

Aerosol dispensers (UN 1950) belong to Class 2 in the UN RTDG Model Regulations and in the
modal transport regulations (ADR, RID, ADN and IMDG Code, ICAO TI). Flammability
classification criteria are harmonised between CLP and in the modal transport regulations (ADR,
RID, ADN and IMDG Code, ICAO TI).

Aerosols, Category 1 and 2 fall under Division 2.1 (sometimes referred to as Class 2.1 or Group
F, FC, TF or TFC depending on their contents with hazardous properties). Aerosols, Category 3
fall under Division 2.2 (sometimes referred to as Class 2.2 or Group A,0, T, C, CO, TC or TOC
depending on their contents with hazardous properties). See Annex VII for additional
information on transport classification in relation to CLP classification.

2.3.7. Examples of classification for aerosols

For reasons of simplification the active materials chosen in the examples have been considered
as non-combustible materials (AHc: = 0 kJ/g). However this is not the case in practice.

2.3.7.1. Examples of aerosols fulfilling the classification criteria

Composition:
Butane/propane: 70 % (flammable components, AHc = 43.5 klJ/g)
Ethanol: 25 % (flammable components, AHc = 24.7 kJ/g)
Others: 5 % (non-flammable components, AHc = 0 kJ/g)

This spray aerosol contains 95 % of flammable components, and its chemical heat of combustion
equals 36.6 kJ/g (= 0.70 * 43.5 + 0.25 * 24.7).

This aerosol is classified as Aerosol, Category 1.

Air freshener (wet):

Composition:
Butane/propane: 30 % (flammable components, AHc = 43.5 kl/g)
Others: 70 % (non-flammable components, AHc = 0 kJ/g)

This spray aerosol contains 30 % of flammable components and its chemical heat of combustion
equals 13.1 kJ/g.

In the ignition distance test, the ignition occurs at less than 75 cm but more than 15 cm.

This aerosol is classified as Aerosol, Category 2.

SHEWT TR {ET H

Composition:
Butane/propane: 4 % (flammable components, AHc = 43.5 kJ/Qg)

Others: 96 % (non-flammable components, AHc = 0 kJ/g)
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This foam aerosol contains 4 % of flammable components and its chemical heat of combustion
equals 1.7 kJ/g.

In the foam test, the flame height is less than 4 cm and the flame duration less than 2 s.
This aerosol is classified as Aerosol, Category 3.

However, according to the requirements of ADD, the quantity of flammable components must be
stated clearly on the label: ‘4% by mass of the contents are flammable’.

2.3.7.2. Examples of aerosols not fulfilling the classification criteria

By definition, all aerosol dispensers fall under one of the three categories for this hazard class.
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1
Gaseous substance or mixture of gases
Category 1
Does the gas contribute to the combustion of
other material more than air does?
Not classified
2
3
4
5
6
Precautionary Statement Storage P403
7

el
WNHOWLOU ©
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EXAMPLE OF A CLASSIFICATION USING THE CALCULATION METHOD OF ISO 10156 AS
AMENDED

Example Mixture: 9 % (0,) + 16 % (N20) + 75 % (N2)
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The substance or mixture is a gas

Is the gas contained in a receptacle at a pressure of 200 kPa
(gauge) or more at 20 °C, or is the gas liquefied or liquefied and
refrigerated?

Is the gas dissolved in a liquid phase solvent?

Is the gas partially liquid because of its low temperature?

Is the gas partially liquid at temperatures above - 50 °C?

Is its critical temperature above + 65 °C?

Is its critical temperature between - 50 °C + 65°C?

Is the gas entirely in gaseous state at - 50 °C?

Not classified as a
gas under
pressure

Dissolved gas

©

Warning

Refrigerated
liquefied gas

©

Warning

(Low pressure)
Liquefied gas

©

Warning

(High pressure)
Liquefied gas

%

Warning

Compressed gas

©

Warning
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7 The classification code according to the ADR, Sections 2.2.2.1.2 and 2.2.2.1.3 are: 1. Compressed gas; 2. Liquefied
gas; 3. Refrigerated liquefied gas; 4. Dissolved gas. A asphyxiant; O oxidizing; F flammable; T toxic; TF toxic,
flammable; TC toxic, corrosive; TO toxic, oxidizing; TFC toxic, flammable, corrosive; TOC toxic, oxidizing, corrosive.
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Example mixture: 9 % (02) + 16 % (N20) + 75 % (N2)
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8 GHS, Fifth revised edition, United Nations, 2013.
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2.6.4.2.2.  Flash point
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1
2
3

The substance or mixture is a liquid

Halogenated
substance, mixture
Gas oil, diesel, light containing
Flash point < 60 °C heating oil with flash halogenated, volatile
point up to 75 °C or non volatile
flammable
substances

Explosive vapour/air
mixture possible
(EN 1839, EN 15794)

Flash point < 23 °C

Category 3

Not subject of
Flash point > 35 °C hazard class

) ‘flammable liquid
Warning

EUH209,

Sustained combustibility EUH209A
EUHO018

Category 2

Boiling point < 35 °C
No need to be classified as
‘flammable liquid’

Category 1
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Mixture of: n-Butylacetate + p-Xylene + 1,3,5-Trimethylbenzene
(7Z9mol% + 60.3mol% + 31.7 mol %)
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1
Hydrocarbons and dichloromethane (70 vol % + 30 vol %)
52 °C
no flash point according to a standard
Answer: Yes an explosion range exists; yes it can become highly flammable during use.
= According to the answer, the mixture has to be labelled with EUH018 or EUH209
Note 1: In that case EUH018 covers EUH209
Cannot be classified as flammable liquid because the mixture has no flash point.
2
3
4  2.6.7.2.1. Example 3
Aqueous formulation of aliphatic polyurethane resin
Boiling point (EC 440/2008, EU test method A.2): 92 °C
Dyn. Viscosity at 20 °C (DIN 53019 as amended): 1938 mPas
Sample is highly viscous, use low heating rate for flash point determination (1 °C /min).
Flash point (EN ISO 13736 as amended): 42.5°C
Sustained combustibility test (UN- MTC L.2) at 60.5 °C: combustion not sustained
Sustained combustibility test (UN-MTC L.2)at 75 °C: combustion not sustained
= According to the flash point result: Category 3
5 2.6.8. References
6 —
7
8 F
9
10
11
12
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The substance/mixture is a solid

Screening test Not classified

Burning rate test:

a. For substances or mixtures other than metal powders: -
) ) ] Not classified
Burning time < 45 s or burning rate > 2.2 mm/s?

Metal powders: Burning time < 10 min?

Category 1

For substances or mixtures other than metal powders:
Does the wetted zone stop propagation of the flame?
. . . -
Metal powders: Burning time > 5 min- Danger

Category 2

®

Warning
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Test substance: ‘Flammalene’ (organic material, solid):
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10 GHS, Fifth revised edition, United Nations, 2013.
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1 2.8.4.2.  Classification criteria
[ o 5s 8 alrencive supsancs o mivkurs e e enan i heerd
3
Annex I: 2.8.2.1. [...]
(a) they are explosives, according to the criteria given in 2.1;
(c) they are organic peroxides, according to the criteria given in 2.15;
(d) their heat of decomposition is less than 300 J/g; or
[.]
4 —
5
Annex I: 2.8.4.2.
L.
[.]
6
7
8
9
10
11
12
13
14
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Type of receptacle SADT* Control temperature Emergency temperature




NoOouh W N

10
11
12
13

14

15
16
17

18

19
20
21
22
23
24
25

26

27
28

29
30
31
32
33

Guidance on the Application of the CLP Criteria
DRAFT (Public) version 5.0 - January 2017

)
N

i




Guidance on the Application of the CLP Criteria
DRAFT (Public) version 5.0 — January 2017




Guidance on the Application of the CLP Criteria
94 DRAFT (Public) version 5.0 - January 2017

SUBSTANCE/MIXTURE
Box 1
Test A
- Does it propagate
1.1 Yes a detonation 1.3 No
Box 2 9
Test B ?
Can it 2.2 No Y 1.2 Partial

2.1 Yes detonate as

packaged
2

Box 3

Test C

Can it propagate

a deflagration
2

3i1

Yes, rapidly y Box4

Test C
3.2| Yes, slowy
3.3]No Can it propagate
e Y 4.1 a deflagration
Yes, rapidly ?

4.2y Yes, slowly
4.3 ] No

Y BoxS5

Can it propagatc
a deflagration

5.1
Yes, rapidly

5.2 Yes, slowly

deflagrate rapidly

in package Box 7
4

What is the effect

of heating it under defined
7~_| confinement
Violent ?
What is the effect
9 of heating it under defined Box 9
7.2 Medium 8.1 . s
73 Low y Violent Lonﬁ:;cmmt 93 1L
7.4 None ; i S
What is the effect 9.4 None
<t 3.2 Modi T of heating it under defined
. um . finement
?gs): IGO 8.3 Low y Violent o 7 “
Caniit 8.4 None Box 11
explode as . ' Packaged
) 9.2 Medium in packages of more 11.1 Yes

than 400 kg/450 | or to be

considered for

exemptio
2

’10.1 Yes

11.2 No Y What it 12.3 None
losi
1N osn;e power Box 13
Not low Test E
12.2Lowy What is the effect

of heating it under defined
confinement
9

Is the SADT < 60 °C
in a 50 kg package,
?

15.1 Yes

Is the substance a solid

Type A Type B Type C Type D Type E Type F Type G
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CLASSIFICATION TEST RESULTS
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CLASSIFICATION TEST RESULTS
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The substance/mixture is a liquid

Category 1

Does it ignite within 5 min when poured into a porcelain
cup filled with diatomaceous earth or silica gel?

Category 1

Does it ignite or char a filter paper within 5 min?

Not
classified
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2.9.7. Examples of classification for pyrophoric liquids
—
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2.9.7.1.2. Example 2
Name: Qulipyr
Physical state: Liquid
Pyrophoric properties:  Unknown, therefore the UN Test N.3 of the UN-MTC was applied.
—
Classification: Pyrophoric liquid, Category 1
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The substance/mixture is a solid Category 1

Does it ignite within 5 min after exposure to air?

s
T

Not classified
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SUBSTANCE/MIXTURE

4 L

Does it undergo dangerous self-heating when
tested in @ 100 mm sample cube at 140 °C?

YES
v

Does it undergo dangerous self-heating when
tested in a 25 mm sample cube at 140 °C?

NO

&

NO

Is it packaged in more than 3 m3?

YES

YES

NO

Does it undergo dangerous self-heating when
tested in @ 100 mm sample cube at 120 °C?

NOT CLASSIFIED

Category 1

®

Danger

Category 2

®

Warning

NO

YES
v

£

Is it packaged in more than 450 litres volume?

YES

NO

Does it undergo dangerous self-heating when
tested in @ 100 mm sample cube at 100 °C?

NO

NOT CLASSIFIED

YES

NOT CLASSIFIED

Category 2

®

Warning

Category 2

®

Warning
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Extrapolation to 27 m3

—
H OO ONOOUTAW N+

=

Note: sample gave positive
result at 140 °C/ 1 liter

@ positive result
@ negative result

Linear regression lines
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Annex I: Table 2.11.2
Classification Category 1 Category 2
Signal Word Danger Warning
Hozard Statement e | e
Precautionary Statement Response

. .

Precautionary Statement Disposal
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Type of Example of the hazard CLP Reference
emitted gas
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Substance/mixture

In contact with water, does it react slowly at ambient temperatures such

that the maximum rate of evolution of flammable gas is = 1 litre per kg Not classified
of substance per hour?

Category 1

In contact with water, does the substance react vigorously with water at
ambient temperatures and demonstrate generally a tendency for the gas
produced to ignite spontaneously, or does it react readily with water at

ambient temperatures such that the rate of evolution of flammable gas is
2 10 litres per kg of substance over any one minute? Danger

Category 2

In contact with water, does it react readily with water at ambient
temperatures such that the maximum rate of evolution of flammable

gas is = 20 litres per kg of substance per hour?

Category 3

®




Guidance on the Application of the CLP Criteria
128 DRAFT (Public) version 5.0 - January 2017

1 finel




NOUuTPhWN =

[e]

10

11
12
13
14
15

16

Guidance on the Application of the CLP Criteria
DRAFT (Public) version 5.0 - January 2017 129

Annex II: 1.1.3.  EUHO014 - 'Reacts violently with water"
—
Annex II: 1.2.1.  EUH029 - 'Contact with water liberates toxic gas’
N
2.12.6. Relation to transport classification

B oot with water, emit ammabie gases e e
2.12.7.1. Example of a substance fulfilling the classification criteria

Pyrophoric substance fulfilling the criteria for CLP classification
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The substance/mixtures is a liquid

Does it, in the 1:1 mixture, by mass, of substance (or mixture)
and cellulose tested, exhibits a pressure rise = 2070 kPa (gauge)?

Does it, in the 1:1 mixture, by mass, of substance (or mixture)
and cellulose tested, exhibit a mean pressure rise time less than or
equal to the mean pressure rise time of a 1:1 mixture, by mass, of

65 % aqueous nitric acid and cellulose?

Does it, in the 1:1 mixture, by mass, of substance (or mixture)
and cellulose tested, exhibit a mean pressure rise time less than or
equal to the mean pressure rise time of a 1:1 mixture, by mass, of

40 % aqueous sodium chlorate and cellulose?

Does it, in the 1:1 mixture, by mass, of substance (or mixture)
and cellulose tested, spontaneously ignite or exhibit a mean
pressure rise time less than that of a 1:1 mixture, by mass, of 50
% perchloric acid and cellulose?

Not
classified

Not
classified

Category 3

&

Warning

Category 2

&

Warning

Category 1

&
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2.14. OXIDISING SOLIDS

2.14.1. Introduction

The criteria for ‘Oxidising solids’ are found in Annex I, Section 2.14 of CLP and are identical to
those in Chapter 2.14 of GHS.

The hazard class oxidising solids comprises substances and mixtures whose hazard is
characterised by the fact that, in contact with other materials, they are able to cause or
contribute to the combustion of those materials. The other materials do not necessarily have to
belong to a certain hazard class in order to be affected by the presence of an oxidising solid.
This is for example the case when a liquid fuel (e.g. gas oil) mixes with an oxidising solid.
Certain combinations of combustible materials and oxidising substances or mixtures may even
result in spontaneous combustion, thermal instability or form an explosive mixture, this means
that they may have explosive properties or may be regarded as self-reactive substances or
mixtures.

Although widely known as ‘oxidising materials’, their hazard and behaviour might be better
understood by considering them to be ‘fire enhancing substances’.

The hazards communication of oxidising solids intends to communicate the property that it may
cause fire or explosion or that it may intensify fire.

Apart from the combustion hazard, the production of toxic and/or irritating fumes may cause an
additional hazard. For example, when nitrates are involved in a fire, nitrous fumes may be
formed.

The testing procedure and criteria for oxidising substances or mixtures do not work properly for
ammonium nitrate, ammonium nitrate compounds, ammonium nitrate based fertilizers and
ammonium nitrate gels. Therefore, for classification and labelling of substances and mixtures
containing ammonium nitrate, known experience should be used and expert judgement should
be sought. For the classification procedures for ammonium nitrate gels - intermediate for
blasting explosives, see Section 2.1 of this guidance.

Annex I: 2.14.4.3

In the event of divergence between test results and known experience in the handling and
use of substances or mixtures which shows them to be oxidising, judgments based on known
experience shall take precedence over test results.

2.14.2. Definitions and general considerations for the classification of
oxidising solids

The CLP text comprises the following definition for oxidising solids.

Annex I: 2.14.1. Definition

Oxidising solid means a solid substance or mixture which, while in itself is not necessarily
combustible, may, generally by yielding oxygen, cause, or contribute to, the combustion of
other material.

Special consideration on particle size

The oxidising properties of a solid depend on its particle size. Smaller particles enable a more
intimate contact between the solid oxidiser and a combustible solid. The smaller the particle
size, the higher the oxidising capability of the solid. As a consequence, it may happen that large
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particles of a certain solid are considered to be non-hazardous, while small particles of the same
solid need to be classified into the hazard class of oxidising solids.

Hence it is very important that oxidising properties for solids are investigated on the substance
or mixture as it is actually presented (including how it can reasonably be expected to be used,
see Article 8 (6) of CLP). This is indicated by the Note 2 cited in CLP Annex I, 2.14.2.1.

Annex I: 2.14.2.1.
[...]

Note 2: The test shall be performed on the substance or mixture in its physical form 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 shall also be
tested in the new form.

2.14.3. Relation to other physical hazards

Oxidising solids that are mixed with combustible materials or reducing agents may have
explosive properties and should be considered for classification in the hazard class Explosives
(including the applicable screening procedures), see Chapter 2.1 of this guidance.

In rare cases, mixtures with oxidising solids may exhibit self-reactive behaviour, see Chapter
2.8 of this guidance. Expert judgement should be sought in case of doubt.

The classification procedure and criteria for oxidising substances and mixtures is not applicable
for organic peroxides. Under DSD organic peroxides were considered to be oxidising substances
because of the presence of the -O-0O- bond. The majority of the organic peroxides do not
possess oxidising properties; their main hazards are reactivity and flammability. Under CLP
organic peroxides are comprised in a separate hazard class (CLP Annex I, 2.15) and they must
not be considered according to the procedures described for oxidising solids. Organic peroxides
were classified as oxidising (O; R7) according to the DSD, which was not appropriate since the
vast majority of them do not exhibit oxidising properties.

Inorganic oxidising solids are not flammable and therefore do not need to be subject to the
classification procedures for the hazard classes flammable solids or pyrophoric solids. Also other
solids that are classified as oxidising solids are normally not flammable, although a few
exemptions may exist. Expert judgement should be sought in case of doubt.

2.14.4. Classification of substances and mixtures as oxidising solids

2.14.4.1. 1dentification of hazard information

Oxidising solids may cause, or contribute to, the combustion of other material. Although the
definition states that they generally do this by yielding oxygen, halogens can behave in a similar
way. Therefore, any substance or mixture containing oxygen and/or halogen atoms should in
principle be considered for inclusion into the hazard categories oxidising solids. This does not
necessarily mean that every substance or mixture containing oxygen and/or halogen atoms
should be subjected to the full testing procedure.

2.14.4.1.1. Screening procedures and waiving of testing

Solids that are classified as explosives should not be subjected to the testing procedures for
oxidising solids.

Organic peroxides should be considered for classification within the hazard class organic
peroxides, see Chapter 2.15 of this guidance.
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Experience in the handling and use of substances or mixtures which shows them to be oxidising
is an important additional factor in considering classification as oxidising solids. In the event of
divergence between test results and known experience, judgement based on known experience
should take precedence over test results.

Before submitting a substance or a mixture to the full test procedure, an evaluation of its
chemical structure may be very useful as it may prevent unnecessary testing. The person
applying this procedure should have sufficient experience in testing and in theoretical evaluation
of hazardous substances and mixtures. The following text provides a guideline for the
theoretical evaluation of potential oxidising properties on basis of its composition and chemical
structure. In case of doubt, the full test must be performed.

For organic substances or mixtures the classification procedure for this hazard class need not to
be applied if:

a. the substance or mixture does not contain oxygen, fluorine or chlorine; or

b. the substance or mixture contains oxygen, fluorine or chlorine and these elements are
chemically bonded only to carbon or hydrogen.

For inorganic substances or mixtures, the classification procedure for this hazard class need not
be applied if they do not contain oxygen or halogen.

On basis of this theoretical evaluation only a distinction can be made between ‘potentially
oxidising’ (i.e. further testing required) and ‘non-oxidising’ (i.e. no further testing for this
hazard class required). It is not possible to assign a hazard category on basis of a theoretical
evaluation.

Any substance or mixture that complies with the above waiving criteria can be safely regarded
to have no oxidising properties and, hence, needs not to be tested and needs not to be
regarded as an oxidising solid. However, such a substance or mixture may still possess other
hazardous properties that require classification into another hazard class.

In case a mixture of an oxidising substance and a non-hazardous inert substance is offered for
classification, the following should be taken into account:

e An inert material by definition does not contribute to the oxidising capability of the
oxidising substance. Hence, the mixture can never be classified into a more severe
hazard category.

e If an oxidising substance is mixed with an inert material, the oxidising capability of the
mixture does not linearly decrease with decreasing content of oxidising substance. The
relationship is more or less logarithmic and depends on the characteristics of the
oxidising substance. For instance, a mixture containing 50 % of a strong oxidiser and 50
% of an inert material may retain 90 % of the oxidising capability of the original
oxidising component. Non-testing classification of mixtures based solely on test data for
the original oxidising substance should therefore be done with extreme care and only, if
sufficient experience in testing exists.

2.14.4.2. Classification criteria

The testing procedures for oxidising solids are based on the capability of an oxidising solid to
enhance the combustion of a combustible material. Therefore, solids that are submitted to
classification testing are mixed with a combustible material. In principle, dried fibrous cellulose
is used as a combustible material. The mixture of the potentially oxidising solid and cellulose is
then ignited and its behaviour is observed and compared to the behaviour of reference material
mixtures.
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For solids the mixture with cellulose is ignited at atmospheric conditions and the time necessary
for the combustion reaction to consume the mixture is recorded. The faster the combustion
rate, the stronger the oxidising capability of the solid tested.

Annex I: 2.14.2.1. An oxidising 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 or test O.3 in Part III, sub-section 34.4 3 of
the UN RTDG, Manual of Tests and Criteria, in accordance with Table 2.14.1:

Table 2.14.1

Criteria for oxidising solids

Category | Criteria using test O. 1 Criteria using test O.3

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

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

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

Note 1

Some oxidising solids also present explosion hazards under certain conditions (when stored in

large quantities). Some types of ammonium nitrate may give rise to an explosion hazard

under extreme conditions and the 'Resistance to detonation test' (IMSBC Code (International

Maritime Solid Bulk Cargoes Code, IMO), Appendix 2, Section 5) can be used to assess this

hazard. Appropriate information shall be made in the SDS.

Note 1 may also apply to other oxidising ammonium salts. Experience indicates that the

conditions required for ammonium nitrate to present an explosion hazard involve a combination
of factors, such as storage in large volumes (multiple tonnes) and either contamination (e.g.
with metals, acids, organics) or excessive heat (e.g. under conditions of fire). The resistance to
detonation (RTD) test is extensively described in Regulation (EC) No 2003/2003 for ammonium
nitrate.

For additional information regarding the use of non-testing data see Section 2.14.4.3 below and
Urben, 2007 (see Section 2.14.7).
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2.14.4.3. Testing and evaluation of hazard information

The test methods?® for oxidising solids are designed to give a final decision regarding their
classification. To be reminded that experience in the handling and use of substances or
mixtures, besides testing, is an important additional factor in considering classification in this
hazard class.

2.14.4.4. Decision logic

Classification of oxidising solids is done according to decision logic 2.14 as included in the GHS.

! NOTE: The person responsible for the classification of oxidising solids should be
experienced in this field and be familiar with the criteria for classification.

16 As from December 2012 an alternative test method for oxidising solids, Test 0.3, has been included in
the UN MTC (see document ST/SG/AC.10/40/Add.2). Test 0.3 is an improved version of Test 0.1 using a
different reference substance and gravimetric measurements of the burning rate. Reference to Test 0.3
has been included in the 5t revised edition of the GHS.
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Figure 2.14.4—a Decision logic for oxidising solids (Decision logic 2.14 of GHS)
The substance/mixture is a solid
y
Does it, in the 4:1 or 1:1 sample-to-cellulose, by mass, tested No Not
ignite or burn? classified
Yes v
Does it, in the 4:1 or 1:1 sample-to-cellulose, by mass, tested
exhibit a mean burning time < the mean burning time of a 3:7
mixture, by mass, by potassium bromate and cellulose? No Not
Or ™ classified
a mean burning rate greater than or equal to the mean burning
rate of a 1:2 mixture, by mass, of a calcium peroxide and
cellulose?
Yes
A 4
Category 3
Does it, in the 4:1 or 1:1 sample-to-cellulose, by mass, tested gory
exhibit a mean burning time < the mean burning time of a 2:3
mixture, by mass, by potassium bromate and cellulose? No
Or g
a mean burning rate greater than or equal to the mean burning Warning
rate of a 1:1 mixture, by mass, of a calcium peroxide and
cellulose? \/
Yes
v Category 2
Does it, in the 4:1 or 1:1 sample-to-cellulose, by mass, tested
exhibit a mean burning time < the mean burning time of a 3:2
mixture, by mass, by potassium bromate and cellulose? /NO/v
Or Warning
a mean burning rate greater than the mean burning rate of a 3:1
mixture, by mass, of a calcium peroxide and cellulose?
Category 1
Yes q @
Danger
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2.14.4.5. Hazard communication for oxidising solids

2.14.4.5.1. Pictograms, signal words, hazard statements and precautionary
statements

The pictograms and hazard statements are designed to indicate that oxidising substances and
mixtures may cause or contribute to fire or explosion and therefore in principle should be
separated from combustible materials.

Annex I: Table 2.14.2
Label elements for oxidising solids
Category 1 Category 2 Category 3
GHS Pictograms
Signal Word Danger Danger Warning
Hazard Statement H271: May cause fire or | H272: May intensify | H272: May intensify
explosion,; strong oxidiser fire; oxidiser fire; oxidiser
Precautionary P210 P210 P210
Statement Prevention P220 P220 P220
P280 P280 P280
P283
Precautionary P306 + P360 P370 + P378 P370 + P378
Statement Response P371 + P380 + P375
P370 + P378
Precautionary
Statement Storage =
Precautionary
Statement Disposal i e -

The wording of the Precautionary Statements is found in CLP Annex IV, Part 2.

2.14.5. Relation to transport classification

Division 5.1 within Class 5 of the UN RTDG Model Regulations covers oxidising liquids and
oxidising solids, using the same tests and criteria as the CLP. Therefore, a solid substance or
mixture classified as Division 5.1 (sometimes referred to as Class 5.1) according to any of the
modal transport regulations (ADR, RID, ADN and IMDG Code, ICAO TI) is normally also
classified as an oxidising solid according to the CLP. Packing Groups I, II and III of the transport
regulations correspond directly to Categories 1, 2 and 3 of the CLP, respectively. See Annex VII
for additional information on transport classification in relation to CLP classification.
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2.14.6. Examples of classification for oxidising solids

2.14.6.1. Examples of substances and mixtures fulfilling the classification

criteria

The list of substances and mixtures fulfilling the criteria for classification is only presented for
information purposes. This list is not exhaustive. For examples of results see section 34.4.1.5 of
UN-MTC.

Calcium nitrate, anhydrous
Chromium trioxide
Potassium nitrite
Potassium perchlorate
Potassium permanganate
Sodium chlorate

Sodium nitrite

Sodium nitrate

Strontium nitrate, anhydrous

2.14.6.2. Examples of substances and mixtures not fulfilling the

classification criteria
Calcium nitrate, tetrahydrate

Cobalt nitrate, hexahydrate

2.14.7. Reference

Urben, Peter G. (2007). Bretherick's Handbook of Reactive Chemical Hazards, Volumes 1-2 (7th
Edition). Elsevier.
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17 GHS, Fifth revised edition, United Nations, 2013.
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—
2.15.4.3. Testing and evaluation of hazard information
2.15.4.3.1. Thermal stability tests and temperature control
.
LB Aot 211523, St o he rolowing two aaments e s s e
i —
a. Organic peroxide types B and C with a SADT < 50 ° C;
"I —
c. Organic peroxide types E and F with a SADT < 45 ° C.
2. Derivation of control and emergency temperatures:

Type of receptacle Control temperature Emergency

temperature

F
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Furthermore:
—
Formulated commercial organic peroxides are classified according to their SADT.
The decision logic for organic peroxides is applicable according to CLP.

2.15.4.4. Decision logic
|
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CLASSIFICATION TEST RESULTS
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CLASSIFICATION TEST RESULTS
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CLASSIFICATION TEST RESULTS

|I||'I‘ ‘IN“ "|Il| b

18 Not attached to this example.
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19 GHS, Fifth revised edition, United Nations, 2013.
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Substance/mixture

Does it corrode on either steel or aluminium surfaces at a
rate exceeding 6.25 mm/year at a test temperature of 55 °C Not classified
when tested on both materials?

Category 1

Warning
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Substance or mixture Aluminiu CLP Annex I, 2.16 Skin (for
m classification comparison)

i
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Plate located in the
liquid phase

Plate located in the
interface

Plate located in the
vapour phase
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3. PART 3: HEALTH HAZARDS

[See separate document for specific sections of Part 3 under consultation]

3.1. ACUTE TOXICITY
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1 3.2. SKIN CORROSION/IRRITATION
2
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1 3.3. SERIOUS EYE DAMAGE/EYE IRRITATION
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1 3.4. RESPIRATORY OR SKIN SENSITISATION
2



Guidance on the Application of the CLP Criteria
DRAFT (Public) version 5.0 - January 2017 173

1 3.5. GERM CELL MUTAGENICITY
2
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3.6. CARCINOGENICITY
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3.7. REPRODUCTIVE TOXICITY

3.8. SPECIFIC TARGET ORGAN TOXICITY - SINGLE EXPOSURE (STOT-
SE)

3.9. SPECIFIC TARGET ORGAN TOXICITY - REPEATED EXPOSURE
(STOT-RE)
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4. PART 4: ENVIRONMENTAL HAZARDS

[Please note, Part 4 is not under consultation]

4.1. HAZARDOUS TO THE AQUATIC ENVIRONMENT
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5. PART 5: ADDITIONAL HAZARDS

[Please note, Part 5 is not under consultation]

5.1. HAZARDOUS TO THE OZONE LAYER

ANNEXES

[Please note, Annexes are not under consultation]

I ANNEXI: AQUATIC TOXICITY
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1 II ANNEX II: RAPID DEGRADATION
2
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1 IITI ANNEX III: BIOACCUMULATION
2
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1 IV ANNEX IV: METALS AND INORGANIC METAL COMPOUNDS
2
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V  ANNEX V: COLLECTION OF INTERNET LINKS FOR THE
USERS OF THE GUIDANCE
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VI ANNEX VI: BACKGROUND DOCUMENT TO THE GUIDANCE
FOR SETTING SPECIFIC CONCENTRATION LIMITS FOR
SUBSTANCES CLASSIFIED FOR REPRODUCTIVE TOXICITY
ACCORDING TO REGULATION (EC) NO 1272/2008
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