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CHAPTER 2.0
INTRODUCTION
2.0.0 Responsibilities
2.0.0.1 The classification shall be made by the appropriate competent authority when so required or may
otherwise be made by the consignor.
2.0.0.2 A consignor who has identified, on the basis of test data, that a substance listed by name in

column 2 of the Dangerous Goods List in Chapter 3.2 meets classification criteria for a hazard class or division
that is not identified in the list, may, with the approval of the competent authority, consign the substance:

- Under the most appropriate generic or not otherwise specified (N.O.S.) entry reflecting all
hazards; or

- Under the same UN number and name but with additional hazard communication
information as appropriate to reflect the additional subsidiary risk(s) (documentation, label,
placard) provided that the primary hazard class remains unchanged and that any other
transport conditions (e.g. limited quantity, packaging and tank provisions) that would
normally apply to substances possessing such a combination of hazards are the same as
those applicable to the substance listed.

NOTE: When a competent authority grants such approvals, it should inform the United Nations Sub-
Committee of Experts on the Transport of Dangerous Goods accordingly and submit a relevant proposal of
amendment to the Dangerous Goods List. Should the proposed amendment be rejected, the competent authority
should withdraw its approval.

2.0.1 Classes, divisions, packing groups
2011 Definitions

Substances (including mixtures and solutions) and articles subject to these Regulations are
assigned to one of nine classes according to the hazard or the most predominant of the hazards they present. Some
of these classes are subdivided into divisions. These classes and divisions are:

Class 1: Explosives

- Division 1.1:  Substances and articles which have a mass explosion hazard

- Division 1.2:  Substances and articles which have a projection hazard but not
a mass explosion hazard

- Division 1.3:  Substances 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

- Division 1.4:  Substances and articles which present no significant hazard

- Division 1.5:  Very insensitive substances which have a mass explosion
hazard

- Division 1.6:  Extremely insensitive articles which do not have a mass
explosion hazard

Class 2: Gases

- Division 2.1:  Flammable gases
- Division 2.2:  Non-flammable, non-toxic gases
- Division 2.3:  Toxic gases
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Class 3: Flammable liquids

Class 4: Flammable solids; substances liable to spontaneous combustion; substances which,
on contact with water, emit flammable gases

- Division 4.1: Flammable solids, self-reactive substances-, solid desensitized
explosives and polymerizing substances

- Division 4.2:  Substances liable to spontaneous combustion

- Division 4.3:  Substances which in contact with water emit flammable gases

Class 5: Oxidizing substances and organic peroxides

- Division 5.1:  Oxidizing substances
- Division5.2:  Organic peroxides

Class 6: Toxic and infectious substances

- Division 6.1:  Toxic substances
- Division 6.2: Infectious substances

Class 7: Radioactive material
Class 8: Corrosive substances
Class 9: Miscellaneous dangerous substances and articles, including environmentally

hazardous substances
The numerical order of the classes and divisions is not that of the degree of danger.

2.0.1.2 Many of the substances assigned to Classes 1 to 9 are deemed, without additional labelling, as
being environmentally hazardous.

20121 Wastes shall be transported under the requirements of the appropriate class considering their
hazards and the criteria in these Regulations.

Wastes not otherwise subject to these Regulations but covered under the Basel Convention * may
be transported under Class 9.

2.0.1.3 For packing purposes, substances other than those of Classes 1, 2 and 7, divisions 5.2 and 6.2 and
other than self-reactive substances of Division 4.1 are assigned to three packing groups in accordance with the
degree of danger they present:

Packing group I: Substances presenting high danger;

Packing group II: Substances presenting medium danger; and

Packing group I11: Substances presenting low danger.

The packing group to which a substance is assigned is indicated in the Dangerous Goods List in
Chapter 3.2.

! Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and their

Disposal (1989).
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Articles are not assigned to packing groups. For packing purposes any requirement for a specific
packaging performance level is set out in the applicable packing instruction.

20.14 Dangerous goods are determined to present one or more of the dangers represented by Classes 1
to 9 and divisions and, if applicable, the degree of danger on the basis of the requirements in Chapters 2.1 to 2.9.

2.0.15 Dangerous goods presenting a danger of a single class and division are assigned to that class and
division and the degree of danger (packing group), if applicable, determined. When an article or substance is
specifically listed by name in the Dangerous Goods List in Chapter 3.2, its class or division, its subsidiary risk(s)
and, when applicable, its packing group are taken from this list.

2.0.1.6 Dangerous goods meeting the defining criteria of more than one hazard class or division and
which are not listed by name in the Dangerous Goods List, are assigned to a class and division and subsidiary
risk(s) on the basis of the precedence of hazards in 2.0.3.

2.0.2 UN numbers and proper shipping names

2021 Dangerous goods are assigned to UN numbers and proper shipping names according to their
hazard classification and their composition.

2.0.2.2 Dangerous goods commonly carried are listed in the Dangerous Goods List in Chapter 3.2. Where
an article or substance is specifically listed by name, it shall be identified in transport by the proper shipping name
in the Dangerous Goods List. Such substances may contain technical impurities (for example those deriving from
the production process) or additives for stability or other purposes that do not affect their classification. However,
a substance listed by name containing technical impurities or additives for stability or other purposes affecting its
classification shall be considered a mixture or solution (see 2.0.2.5). For dangerous goods not specifically listed by
name “generic” or “not otherwise specified” entries are provided (see 2.0.2.7) to identify the article or substance in
transport._The substances listed by name in column (2) of the Dangerous Goods List of Chapter 3.2 shall be
transported according to their classification in the list or under the conditions specified in 2.0.0.2.

Each entry in the Dangerous Goods List is characterized by a UN number. This list also contains
relevant information for each entry, such as hazard class, subsidiary risk(s) (if any), packing group (where
assigned), packing and tank transport requirements, etc. Entries in the Dangerous Goods List are of the following
four types:

(@)  Single entries for well-defined substances or articles e.g.

1090 ACETONE
1194 ETHYL NITRITE SOLUTION;

(b)  Generic entries for well-defined group of substances or articles e.g.

1133 ADHESIVES

1266 PERFUMERY PRODUCT

2757 CARBAMATE PESTICIDE, SOLID, TOXIC
3101 ORGANIC PEROXIDE, TYPE B, LIQUID;

(c)  Specific n.o.s. entries covering a group of substances or articles of a particular chemical or
technical nature e.g.

1477 NITRATES, INORGANIC, N.O.S.
1987 ALCOHOLS, N.O.S.;

(d) General n.o.s. entries covering a group of substances or articles meeting the criteria of one
or more classes or divisions e.g.
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1325 FLAMMABLE SOLID, ORGANIC, N.O.S.
1993 FLAMMABLE LIQUID, N.O.S.

2.0.2.3 All self-reactive substances of Division 4.1 are assigned to one of twenty generic entries in
accordance with the classification principles and flow chart described in 2.4.2.3.3 and Figure 2.4.1.

2024 All organic peroxides of Division 5.2 are assigned to one of twenty generic entries in accordance
with the classification principles and flow chart described in 2.5.3.3 and Figure 2.5.1.

2025 A mixture or solution meeting the classification criteria of these Regulations composed of a single
predominant substance identified by name in the Dangerous Goods List and one or more substances not subject to
these Regulations and/or traces of one or more substances identified by name in the Dangerous Goods List, shall
be assigned the UN number and proper shipping name of the predominant substance named in the Dangerous
Goods List unless:

(@  The mixture or solution is identified by name in the Dangerous Goods List;

(b) The name and description of the substance named in the Dangerous Goods List
specifically indicate that they apply only to the pure substance;

(c) The hazard class or division, subsidiary risk(s), packing group, or physical state of the
mixture or solution is different from that of the substance named in the Dangerous Goods
List; or

(d) The hazard characteristics and properties of the mixture or solution necessitate emergency
response measures that are different from those required for the substance identified by
name in the Dangerous Goods List.

In those other cases, except the one described in (a), the mixture or solution shall be treated as a
dangerous substance not specifically listed by name in the Dangerous Goods List.

2.0.2.6 For a solution or mixture when the hazard class, the physical state or the packing group is changed
in comparison with the listed substance, the appropriate N.O.S. entry shall be used including its packaging and
labelling provisions.

2.0.2.7 A mixture or solution containing one or more substances identified by name in these Regulations
or classified under a N.O.S. entry and one or more substances is not subject to these Regulations if the hazard
characteristics of the mixture or solution are such that they do not meet the criteria (including human experience
criteria) for any class.

2.0.2.8 Substances or articles which are not specifically listed by name in the Dangerous Goods List shall
be classified under a “generic” or “not otherwise specified” (“N.O.S.”) entry. The substance or article shall be
classified according to the class definitions and test criteria in this Part, and the article or substance classified
under the generic or “N.O.S.” entry in the Dangerous Goods List which most appropriately describes the article or
substance®. This means that a substance is only to be assigned to an entry of type c), as defined in 2.0.2.2, if it
cannot be assigned to an entry of type b), and to an entry of type d) if it cannot be assigned to an entry of

type b) or ¢)%

2.0.2.9 A mixture or solution meeting the classification criteria of these Regulations that is not identified
by name in the Dangerous Goods List and that is composed of two or more dangerous goods shall be assigned to
an entry that has the proper shipping name, description, hazard class or division, subsidiary risk(s) and packing
group that most precisely describe the mixture or solution.

See also the ““List of generic or n.o.s. proper shipping names™ in Appendix A.
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2.0.3 Precedence of hazard characteristics
2.0.3.1 The table below shall be used to determine the class of a substance, mixture or solution having
more than one risk, when it is not named in the Dangerous Goods List in Chapter 3.2. For goods having multiple
risks which are not specifically listed by name in the Dangerous Goods List, the most stringent packing group
denoted to the respective hazards of the goods takes precedence over other packing groups, irrespective of the
precedence of hazard table in this Chapter. The precedence of hazard characteristics of the following have not
been dealt with in the Precedence of hazards Table in 2.0.3.3, as these primary characteristics always take
precedence:

(@)  Substances and articles of Class 1;

(b) Gases of Class 2;

(c) Liquid desensitized explosives of Class 3;

(d)  Self-reactive substances and solid desensitized explosives of Division 4.1;

(e)  Pyrophoric substances of Division 4.2;

(f)  Substances of Division 5.2;

(g)  Substances of Division 6.1 with a packing group | inhalation toxicity®:

(h)  Substances of Division 6.2;

(i)  Material of Class 7.
2.0.3.2 Apart from radioactive material in excepted packages (where the other hazardous properties take
precedence) radioactive material having other hazardous properties shall always be classified in Class 7 and the
subsidiary risk shall also be identified. For radioactive material in excepted packages, except for UN 3507,

URANIUM HEXAFLUORIDE, RADIOACTIVE MATERIAL, EXCEPTED PACKAGE, special provision 290
of Chapter 3.3 applies.

8 Except for substances or preparations meeting the criteria of Class 8 having an inhalation toxicity of dusts

and mists (LCso) in the range of packing group I, but toxicity through oral ingestion or dermal contact only in the
range of packing group Il or less, which shall be allocated to Class 8.
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2.0.3.3 Precedence of hazards

Class or Division and 42 43 51 51 51 61,1 61,1 61 6.1 8,1 8, 8,1l 8, 1l 8, 1l 8, Il
Packing Group | I I Dermal Oral I " Liquid Solid Liquid Solid Liquid Solid
3 ? 43 3 3 3 3 3 - 3 - 3 -
3 n 4.3 3 3 3 3 8 - 3 - 3 -
3 e 4.3 6.1 6.1 6.1 Kh 8 - 8 - 3 -
41 11° 42 43 51 41 41 6.1 6.1 41 41 - 8 - 41 - 41
41 1I° 42 43 51 41 41 6.1 6.1 6.1 41 - 8 - 8 - 4.1
42 1 43 51 42 42 6.1 6.1 42 42 8 8 4.2 4.2 4.2 4.2
42 1 43 51 51 42 6.1 6.1 6.1 4.2 8 8 8 8 4.2 4.2
43 1 51 43 43 6.1 4.3 43 43 4.3 4.3 4.3 4.3 4.3 4.3
43 1l 51 43 43 6.1 4.3 43 43 8 8 4.3 4.3 4.3 4.3
43 1 51 51 43 6.1 6.1 6.1 43 8 8 8 8 4.3 4.3
51 | 51 51 51 51 51 51 51 51 51 51
51 1l 6.1 5.1 51 51 8 8 5.1 5.1 5.1 5.1
51 1 6.1 6.1 6.1 51 8 8 8 8 51 51
6.1 | Dermal 8 6.1 6.1 6.1 6.1 6.1
6.1 10ral 8 6.1 6.1 6.1 6.1 6.1
6.1 Il Inhalation 8 6.1 6.1 6.1 6.1 6.1
6.1 1l Dermal 8 6.1 8 6.1 6.1 6.1
6.1 Il Oral 8 8 8 6.1 6.1 6.1
6.1 1l 8 8 8 8 8 8

Substances of Division 4.1 other than self-reactive substances and solid desensitized explosives and substances of Class 3 other than liquid desensitized
explosives.

6.1 for pesticides.
- Denotes an impossible combination.
For hazards not shown in this table, see 2.0.3.
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204 Transport of samples
204.1 When the hazard class of a substance is uncertain and it is being transported for further testing, a
tentative hazard class, proper shipping name and identification number shall be assigned on the basis of the
consignor's knowledge of the substance and application of:

(@) the classification criteria of these Regulations; and

(b)  the precedence of hazards given in 2.0.3.

The most severe packing group possible for the proper shipping name chosen shall be used.

Where this provision is used the proper shipping name shall be supplemented with the word
“SAMPLE” (e.g., FLAMMABLE LIQUID, N.O.S. SAMPLE). In certain instances, where a specific proper
shipping name is provided for a sample of a substance considered to meet certain classification criteria (e.g., GAS
SAMPLE, NON-PRESSURIZED, FLAMMABLE, UN 3167) that proper shipping name shall be used. When an
N.O.S. entry is used to transport the sample, the proper shipping name need not be supplemented with the
technical name as required by special provision 274.

2.04.2 Samples of the substance shall be transported in accordance with the requirements applicable to
the tentative assigned proper shipping name provided:

(@) The substance is not considered to be a substance prohibited for transport by 1.1.2;

(b)  The substance is not considered to meet the criteria for Class 1 or considered to be an
infectious substance or a radioactive material;

(c)  The substance is in compliance with 2.4.2.3.2.4 (b) or 2.5.3.2.5.1 if it is a self-reactive
substance or an organic peroxide, respectively;

(d)  The sample is transported in a combination packaging with a net mass per package not
exceeding 2.5 kg; and

(e)  The sample is not packed together with other goods.
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CHAPTER 2.1

CLASS 1 - EXPLOSIVES

Introductory notes

NOTE 1: Class 1 is a restricted class, that is, only those explosive substances and articles that are listed in
the Dangerous Goods List in Chapter 3.2 may be accepted for transport. However, competent authorities retain
the right by mutual agreement to approve transport of explosive substances and articles for special purposes
under special conditions. Therefore entries have been included in the Dangerous Goods List for ““Substances,
explosive, not otherwise specified” and ““Articles, explosive, not otherwise specified”. It is intended that these
entries shall be used only when no other method of operation is possible.

NOTE 2: General entries such as “Explosive, blasting, Type A”” are used to allow for the transport of new
substances. In preparing these requirements, military ammunition and explosives have been taken into
consideration to the extent that they are likely to be transported by commercial carriers.

NOTE 3: A number of substances and articles in Class 1 are described in Appendix B. These descriptions
are given because a term may not be well-known or may be at variance with its usage for regulatory purposes.

NOTE 4: Class 1 is unique in that the type of packaging frequently has a decisive effect on the hazard and
therefore on the assignment to a particular division. The correct division is determined by use of the procedures
provided in this Chapter.

211 Definitions and general provisions
2111 Class 1 comprises:

(@) Explosive substances (a substance which is not itself an explosive but which can form an
explosive atmosphere of gas, vapour or dust is not included in Class 1), except those that
are too dangerous to transport or those where the predominant hazard is appropriate to
another class;

(b)  Explosive articles, except devices containing explosive substances in such quantity or of
such a character that their inadvertent or accidental ignition or initiation during transport
shall not cause any effect external to the device either by projection, fire, smoke, heat or
loud noise (see 2.1.3.6); and

(c)  Substances and articles not mentioned under (a) and (b) which are manufactured with a
view to producing a practical, explosive or pyrotechnic effect.

2112 Transport of explosive substances which are unduly sensitive or so reactive as to be subject to
spontaneous reaction is prohibited.

2113 Definitions
For the purposes of these Regulations, the following definitions apply:
(@) Explosive substance is a solid or liquid substance (or a 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;
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Pyrotechnic substance is a substance or a 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;

Explosive article is an article containing one or more explosive substances;

Phlegmatized means that a substance (or “phlegmatizer”) has been added to an explosive
to enhance its safety in handling and transport. The phlegmatizer renders the explosive
insensitive, or less sensitive, to the following actions: heat, shock, impact, percussion or
friction. Typical phlegmatizing agents include, but are not limited to: wax, paper, water,
polymers (such as chlorofluoropolymers), alcohol and oils (such as petroleum jelly and

(b)
(c)
(d)
paraffin).
Divisions

Class 1 is divided into six divisions as follows:

@)

(b)

©

(d)

Division 1.1

Division 1.2

Division 1.3

Division 1.4

Substances and articles which have a mass explosion hazard (a mass
explosion is one which affects almost the entire load virtually
instantaneously);

Substances and articles which have a projection hazard but not a mass
explosion hazard;

Substances 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.

This division comprises substances and articles:

(i)  which give rise to considerable radiant heat; or

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

Substances and articles which present no significant hazard

This division comprises substances and articles which present only a small
hazard in the event of ignition or initiation during transport. 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;

NOTE:  Substances and articles of this division are in Compatibility
Group S if they are so packaged or designed that any hazardous effects
arising from accidental functioning are confined within the package unless
the package has been degraded by fire, in which case all blast or
projection effects are limited to the extent that they do not significantly
hinder fire-fighting or other emergency response efforts in the immediate
vicinity of the package.
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(e) Division 1.5 Very insensitive substances which have a mass explosion hazard
This division comprises substances 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 of transport;
NOTE: The probability of transition from burning to detonation is
greater when large quantities are carried in a ship.
(f)  Division 1.6 Extremely insensitive articles which do not have a mass explosion hazard
This division comprises articles which predominantly contain extremely
insensitive substances and which demonstrate a negligible probability of
accidental initiation or propagation.Fhis-division-comprisesarticleswhich
NOTE:  The risk from articles of Division 1.6 is limited to the explosion
of a single article.
2115 Any substance or article having or suspected of having explosive characteristics shall first be
considered for classification in Class 1 in accordance with the procedures in 2.1.3. Goods are not classified in
Class 1 when:
(@)  Unless specially authorized, the transport of an explosive substance is prohibited because
sensitivity of the substance is excessive;
(b)  The substance or article comes within the scope of those explosive substances and articles
which are specifically excluded from Class 1 by the definition of this class; or
(c)  The substance or article has no explosive properties.
212 Compatibility groups
2121 Goods of Class 1 are assigned to one of six divisions, depending on the type of hazard they

present (see 2.1.1.4) and to one of thirteen compatibility groups which identify the kinds of explosive substances
and articles that are deemed to be compatible. The tables in 2.1.2.1.1 and 2.1.2.1.2 show the scheme of
classification into compatibility groups, the possible hazard divisions associated with each group and the
consequential classification codes.
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21211 Classification codes
Description of substance or article to be classified Compatibility | Classification
Group Code
Primary explosive substance A 1.1A
Article containing a primary explosive substance and not containing two B 1.1B
or more effective protective features. Some articles, such as detonators 1.2B
for blasting, detonator assemblies for blasting and primers, cap-type, are 148
included, even though they do not contain primary explosives '
Propellant explosive substance or other deflagrating explosive substance C 1.1C
or article containing such explosive substance 1.2C
1.3C
1.4C
Secondary detonating explosive substance or black powder or article D 1.1D
containing a secondary detonating explosive substance, in each case 1.2D
without means of initiation and without a propelling charge, or article 1.4D
containing a primary explosive substance and containing two or more 1.5D
effective protective features :
Article containing a secondary detonating explosive substance, without E 1.1E
means of initiation, with a propelling charge (other than one containing a 1.2E
flammable liquid or gel or hypergolic liquids) 14E
Article containing a secondary detonating explosive substance with its F 1.1F
own means of initiation, with a propelling charge (other than one 1.2F
containing a flammable liquid or gel or hypergolic liquids) or without a 1.3F
propelling charge 1.4F
Pyrotechnic substance, or article containing a pyrotechnic substance, or G 1.1G
article containing both an explosive substance and an illuminating, 1.2G
incendiary, tear- or smoke-producing substance (other than a water- 1.3G
activated article or one containing white phosphorus, phosphides a 1.4G
pyrophoric substance, a flammable liquid or gel, or hypergolic liquids) :
Avrticle containing both an explosive substance and white phosphorus H 1.2H
1.3H
Avrticle containing both an explosive substance and a flammable liquid or J 1.1
gel 1.2)
1.3J
Article containing both an explosive substance and a toxic chemical K 1.2K
agent 1.3K
Explosive substance or article containing an explosive substance and L 1.1L
presenting a special risk (e.g. due to water-activation or presence of 1.2L
hypergolic liquids, phosphides or a pyrophoric substance) and needing 1.3L
isolation of each type (see 7.1.3.1.5) '
Articles  predominantly  containing  extremely insensitive N 1.6N
subsiancestebieleccopiammng-enbrodrame b csens e subolopess
Substance or article so packed or designed that any hazardous effects S 1.4S

arising from accidental functioning are confined within the package
unless the package has been degraded by fire, in which case all blast or
projection effects are limited to the extent that they do not significantly
hinder or prohibit fire fighting or other emergency response efforts in the
immediate vicinity of the package
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NOTE 1: Articles of compatibility groups D and E may be fitted or packed together with their own means
of initiation provided that such means have at least two effective protective features designed to prevent an
explosion in the event of accidental functioning of the means of initiation. Such articles and packages shall be
assigned to compatibility groups D or E.

NOTE 2: Articles of compatibility groups D and E may be packed together with their own means of
initiation, which do not have two effective protective features when, in the opinion of the competent authority of
the country of origin, the accidental functioning of the means of initiation does not cause the explosion of an
article under normal conditions of transport. Such packages shall be assigned to compatibility groups D or E.

21212 Scheme of classification of explosives, combination of hazard division with compatibility group

Compatibility Group

Hazard | A B C D E F G H J K L N S A-S
Division z
1.1 1.1A | 11B | 1.1C | 1.1D | 1.1E | 1.1F | 1.1G 1.1 1.1L 9
1.2 12B | 12C | 12D | 1.2E | 1.2F | 1.2G | 1.2H | 1.2) | 12K | 1.2L 10
13 1.3C 13F | 1.3G | 1.3H | 1.3 | 1.3K | 1.3L
1.4 14B | 1.4C | 14D | 14E | 14F | 1.4G 1.4S 7
15 1.5D
1.6 1.6N 1
1.1-16 1 3 4 4 3 4 4 2 3 2 3 1 1 35
)

2122 The definitions of compatibility groups in 2.1.2.1.1 are intended to be mutually exclusive, except
for a substance or article which qualifies for Compatibility Group S. Since the criterion of Compatibility Group S
is an empirical one, assignment to this group is necessarily linked to the tests for assignment to Division 1.4.

2.1.3 Classification procedure
2.1.3.1 General
21311 Any substance or article having or suspected of having explosives characteristics shall be

considered for classification in Class 1. Substances and articles classified in Class 1 shall be assigned to the
appropriate division and compatibility group.

21312 Except for substances which are listed by their proper shipping name in the Dangerous Goods List
in Chapter 3.2, goods shall not be offered for transport as Class 1 until they have been subjected to the
classification procedure prescribed in this section. In addition, the classification procedure shall be undertaken
before a new product is offered for transport. In this context a new product is one which, in the opinion of the
competent authority, involves any of the following:

(@  Anew explosive substance or a combination or a mixture of explosive substances which is
considered to be significantly different from other combinations or mixtures already
classified;

(b) A new design of article or an article containing a new explosive substance or a new
combination or mixture of explosive substances;

(c) A new design of package for an explosive substance or article including a new type of
inner packaging;

NOTE: The importance of this can be overlooked unless it is realized that a relatively
minor change in an inner or outer packaging can be critical and can convert a lesser risk
into a mass explosion risk.
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21313 The producer or other applicant for classification of a product shall provide adequate information
concerning the names and characteristics of all explosive substances in the product and shall furnish the results of
all relevant tests which have been done. It is assumed that all the explosive substances in a new article have been
properly tested and then approved.

21314 A report on the series of tests shall be drawn up in accordance with the requirements of the
competent authority. It shall in particular contain information on:

(@)  The composition of the substance or the structure of the article;
(b)  The quantity of substance or number of articles per test;
(c)  The type and construction of the packaging;

(d)  The test assembly, including in particular the nature, quantity and arrangement of the
means of initiation or ignition used;

(e)  The course of the test, including in particular the time elapsing until the occurrence of the
first noteworthy reaction of the substance or article, the duration and characteristics of the
reaction, and an estimate of the latter's completeness;

(f)  The effect of the reaction on the immediate surroundings (up to 25 m from the site of the
test);

() The effect of the reaction on the more remote surroundings (more than 25 m from the site
of the test); and

(h)  The atmospheric conditions during the test.

21315 Verification of the classification shall be undertaken if the substance or article or its packaging is
degraded and the degradation might affect the behaviour of the item in the tests.

2.1.3.2 Procedure

21321 Figure 2.1.1 indicates the general scheme for classifying a substance or article which is to be
considered for inclusion in Class 1. The assessment is in two stages. First, the potential of a substance or article to
explode must be ascertained and its stability and sensitivity, both chemical and physical, must be shown to be
acceptable. In order to promote uniform assessments by competent authorities, it is recommended that data from
suitable tests be analyzed systematically with respect to the appropriate test criteria using the flow chart of
Figure 10.2 in Part | of the Manual of Tests and Criteria. If the substance or article is acceptable for Class 1 it is
then necessary to proceed to the second stage, to assign the correct hazard division by the flow chart of
Figure 10.3 in the same publication.

21322 The tests for acceptance and the further tests to determine the correct division in Class 1 are
conveniently grouped into seven series as listed in Part | of the Manual of Tests and Criteria. The numbering of
these series relates to the sequence of assessing results rather than the order in which the tests are conducted.

2.1.3.2.3 Scheme of procedure for classifying a substance or article

NOTE 1: The competent authority which prescribes the definitive test method corresponding to each of the
Test Types should specify the appropriate test criteria. Where there is international agreement on test criteria, the
details are given in the publication referred to above describing the seven series of tests.

NOTE 2: The scheme of assessment is only designed for the classification of packaged substances and
articles and for individual unpacked articles. Transport in freight containers, road vehicles and rail wagons may
require special tests which take into consideration the quantity (self-confinement) and kind of substance and the
container for the substance. Such tests may be specified by the competent authorities.
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NOTE 3: Since there will be borderline cases with any scheme of testing there should be an ultimate
authority who will make the final decision. Such a decision may not receive international acceptance and may
therefore be valid only in the country where it is made. The United Nations Committee of Experts on the
Transport of Dangerous Goods provides a forum for the discussion of borderline cases. Where international
recognition is sought for a classification, the competent authority should submit full details of all tests made
including the nature of any variations introduced.

Figure 2.1.1
SCHEME OF PROCEDURE FOR CLASSIFYING A SUBSTANCE OR ARTICLE

C PRODUCT FOR CLASSIFICATION >

\}

ACCEPTANCE PROCEDURE

A
\

REJECT

. v REJECT
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\ \
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2.1.3.3 Acceptance procedure

21331 The results from preliminary tests and those from Test Series 1 to 4 are used to determine whether
or not the product is acceptable for Class 1. If the substance is manufactured with a view to producing a practical
explosive or pyrotechnic effect (2.1.1.1 (c)), it is unnecessary to conduct Test Series 1 and 2. If an article, a
packaged article or a packaged substance is rejected by Test Series 3 and/or 4 it may be practicable to redesign the
article or the packaging to render it acceptable.

NOTE: Some devices may function accidentally during transport. Theoretical analysis, test data or other
evidence of safety should be provided to establish that such an event is very unlikely or that the consequences
would not be significant. The assessment should take account of vibration related to the proposed modes of
transport, static electricity, electromagnetic radiation at all relevant frequencies (maximum intensity 100 W.m),
adverse climatic conditions and compatibility of explosive substances with glues, paints and packaging materials
with which they may come in contact. All articles containing primary explosive substances should be assessed to
evaluate the risk and consequences of accidental functioning during transport. The reliability of fuzes should be
assessed taking account of the number of independent safety features. All articles and packaged substances
should be assessed to ensure they have been designed in a good workmanlike manner (e.g. there is no possibility
of formation of voids or thin films of explosive substance, and no possibility of grinding or nipping explosive
substances between hard surfaces).

2134 Assignment to hazard divisions

21341 Assessment of the hazard division is usually made on the basis of test results. A substance or
article shall be assigned to the hazard division which corresponds to the results of the tests to which the substance
or article, as offered for transport, has been subjected. Other test results, and data assembled from accidents which
have occurred, may also be taken into account.

21342 Test series 5, 6 and 7 are used for the determination of the hazard division. Test series 5 is used to
determine whether a substance can be assigned to Division 1.5. Test series 6 is used for the assignment of
substances and articles to Divisions 1.1, 1.2, 1.3 and 1.4. Test series 7 is used for the assignment of articles to
Division 1.6.

21343 In the case of Compatibility Group S the tests may be waived by the competent authority if
classification by analogy is possible using test results for a comparable article.

2135 Assignment of fireworks to hazard divisions

21351 Fireworks shall normally be assigned to hazard divisions 1.1, 1.2, 1.3, and 1.4 on the basis of test

data derived from Test Series 6. However:;

(a)  waterfalls giving a positive result when tested in the HSL Flash composition test in
Appendix 7 of the Manual of Tests and Criteria shall be classified as 1.1G regardless of
the results of Test Series 6;

(b)  since the range of such-articlesfireworks is very extensive and the availability of test
facilities may be limited, assignment to hazard divisions may also be made in accordance
with the procedure in 2.1.3.5.2.

2.1.35.2 Assignment of fireworks to UN Nos. 0333, 0334, 0335 or 0336 may be made on the basis of
analogy, without the need for Test Series 6 testing, in accordance with the default fireworks classification table
in 2.1.3.5.5. Such assignment shall be made with the agreement of the competent authority. Items not specified in
the table shall be classified on the basis of test data derived from Test Series 6.

NOTE 1: The addition of other types of fireworks to Column 1 of the table in 2.1.3.5.5 should only be made
on the basis of full test data submitted to the UN Sub-Committee on the Transport of Dangerous Goods for
consideration.
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NOTE 2: Test data derived by competent authorities which validates, or contradicts the assignment of
fireworks specified in Column 4 of the table in 2.1.3.5.5 to hazard divisions in Column 5 should be submitted to
the UN Sub-Committee on the Transport of Dangerous Goods for information (see also note 3 in 2.1.3.2.3).

2.1.35.3 Where fireworks of more than one hazard division are packed in the same package they shall be
classified on the basis of the highest hazard division unless test data derived from Test Series 6 indicate otherwise.

21354 The classification shown in the table in 2.1.3.5.5 applies only for articles packed in fibreboard
boxes (4G).
21355 Default fireworks classification table*

NOTE 1:  References to percentages in the table, unless otherwise stated, are to the mass of all
pyrotechnic substances (e.g. rocket motors, lifting charge, bursting charge and effect charge).

NOTE 2:  “Flash composition™ in this table refers to pyrotechnic substances in powder form
or as pyrotechnic units as presented in the firework that are used to produce an aural effect or
used as a bursting charge, or propellant charge unless the time taken for the pressure rise is
demonstrated to be more than 6 ms for 0.5 g of pyrotechnic substance in the HSL Flash
Composition Test in Appendix 7 of the Manual of Tests and Criteria.
NOTE 3:  Dimensions in mm refer to:

- for spherical and peanut shells the diameter of the sphere of the shell;

- for cylinder shells the length of the shell;

- for a shell in mortar, Roman candle, shot tube firework or mine the inside
diameter of the tube comprising or containing the firework;

- for a bag mine or cylinder mine, the inside diameter of the mortar intended
to contain the mine.

! This table contains a list of firework classifications that may be used in the absence of Test Series 6 data

(see 2.1.3.5.2).
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Type Includes: / Synonym: Definition Specification Classification
Shell, spherical display shell: aerial shell, device with or without propellant charge, all report shells 1.1G
sph_encgl or | colour shel_l, dye shell, multljbreak with delay_ fuse. and bursting charge, _ colour shell: > 180 mm 11G
cylindrical | shell, multi-effect shell, nautical pyrotechnic unit(s) or loose pyrotechnic
shell, parachute shell, smoke shell, substance and designed to be projected colour shell: < 180 mm with > 25% flash 1.1G
star shell; report shell: maroon, from a mortar composition, as loose powder and/ or report
salute, sound shell, thunderclap, effects
aerial shell kit colour shell: < 180 mm with < 25% flash 1.3G
composition, as loose powder and/ or report
effects
colour shell: <50 mm, or < 60 g pyrotechnic 1.4G

substance, with < 2% flash composition as loose
powder and/ or report effects

peanut shell

device with two or more spherical aerial
shells in a common wrapper propelled by
the same propellant charge with separate
external delay fuses

the most hazardous spherical aerial shell determines the classification

preloaded mortar, shell in mortar

assembly comprising a spherical or
cylindrical shell inside a mortar from which
the shell is designed to be projected

all report shells 1.1G
colour shell: > 180 mm 1.1G
colour shell: > 25% flash composition as loose 1.1G
powder and/or report effects

colour shell: > 50 mm and < 180 mm 1.2G
Colour shell: <50 mm, or < 60 g pyrotechnic 1.3G

substance, with < 25% flash composition as loose
powder and/ or report effects
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Type

Includes: / Synonym:

Definition

Specification

Classification

Shell,
spherical or
cylindrical

(cont'd)

shell of shells (spherical)

(Reference to percentages for shell of
shells are to the gross mass of the
fireworks article)

device without propellant charge, with delay
fuse and bursting charge, containing report
shells and inert materials and designed to be
projected from a mortar

>120 mm

1.1G

device without propellant charge, with delay
fuse and bursting charge, containing report
shells < 25g flash composition per report
unit, with < 33% flash composition and >
60% inert materials and designed to be
projected from a mortar

<120 mm

1.3G

device without propellant charge, with delay
fuse and bursting charge, containing colour
shells and/or pyrotechnic units and designed
to be projected from a mortar

> 300 mm

1.1G

device without propellant charge, with delay
fuse and bursting charge, containing colour
shells < 70mm and/or pyrotechnic units,
with < 25% flash composition and < 60%
pyrotechnic substance and designed to be
projected from a mortar

> 200 mm and < 300 mm

1.3G

device with propellant charge, with delay
fuse and bursting charge, containing colour
shells < 70 mm and/or pyrotechnic units,
with < 25% flash composition and < 60%
pyrotechnic substance and designed to be
projected from a mortar

<200 mm

1.3G

Battery/
combination

barrage, bombardos, cakes, finale
box, flowerbed, hybrid, multiple
tubes, shell cakes, banger batteries,
flash banger batteries

assembly including several elements either
containing the same type or several types
each corresponding to one of the types of
fireworks listed in this table, with one or
two points of ignition

the most hazardous firework type determines the classification
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Type Includes: / Synonym: Definition Specification Classification
Roman exhibition candle, candle, bombettes | tube containing a series of pyrotechnic units | > 50 mm inner diameter, containing flash 1.1G
candle consisting of alternate pyrotechnic composition, or < 50 mm with >25% flash
substance, propellant charge, and composition
transmitting fuse > 50 mm inner diameter, containing no flash 1.2G
composition
< 50 mm inner diameter and < 25% flash 1.3G
composition
< 30 mm. inner diameter, each pyrotechnic unit 1.4G
< 25 g and < 5% flash composition
Shot tube single shot Roman candle, small tube containing a pyrotechnic unit < 30 mm inner diameter and pyrotechnic unit 1.3G
preloaded mortar consisting of pyrotechnic substance, > 25 g, or > 5% and < 25% flash composition
propell_an_t charge with or without < 30 mm inner diameter, pyrotechnic unit <25 g 1.4G
transmitting fuse L
and < 5% flash composition
Rocket avalanche rocket, signal rocket, tube containing pyrotechnic substance Flash composition effects only 1.1G
whistling rocket, bottle rocket, sky and/or pyrotechnic units, equipped with Flash composition > 25% of the pyrotechnic 116G
rocket, missile type rocket, table stick(s) or other means for stabilization of substance '
rocket flight, and designed to be propelled into the -
air > 20 g pyrotechnic substance and flash 1.3G
composition < 25%
< 20 g pyrotechnic substance, black powder 1.4G
bursting charge and < 0.13 g flash composition per
report and <1 g in total
Mine pot-a-feu, ground mine, bag mine, tube containing propellant charge and > 259% flash composition, as loose powder and/ or 1.1G
cylinder mine pyrotechnic units and designed to be placed | report effects
on the ground or to be fixed in the ground.
The principal effect is ejection of all the > 180mm and < 25% flash composition, as loose 116
pyrotechnic units in a single burst producing powder and/ or report effects
a widely dispersed visual and/or aural effect —
in the air: or < 180mm and < 25% flash composition, as loose 1.3G
. powder and/ or report effects
cloth or paper bag or cloth or paper cylinder
< 150g pyrotechnic substance, containing < 5% 1.4G

containing propellant charge and
pyrotechnic units, designed to be placed in a
mortar and to function as a mine

flash composition as loose powder and/ or report
effects. Each pyrotechnic unit < 25 g, each report
effect < 2g ; each whistle, if any, <3 g
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Type Includes: / Synonym: Definition Specification Classification
Fountain volcanos, gerbs, shewers-lances, non-metallic case containing pressed or > 1 kg pyrotechnic substance 1.3G
Benga! fire, flitter spar_kle, cylindrical consolldat_ed sparks and flame producing < 1 kg pyrotechnic substance 14G
fountains, cone fountains, pyrotechnic substance
illuminating torch NOTE: Fountains intended to produce a
vertical cascade or curtain of sparks are
considered to be waterfalls (see row below).
containing a pyrotechnic substance which gives a 1.1G
positive result when tested in the HSL Flash
composition test in Appendix 7 of the Manual of
) o Tests and Criteria regardless of the results of Test
Waterfall cascades, showers pyrotechnic fountain intended to produce a | Series 6 (see 2.1.3.5.1 (a))
vertical cascade or curtain of sparks — - —
containing a pyrotechnic substance which gives a 1.3G
negative result when tested in the HSL Flash
composition test in Appendix 7 of the Manual of
Tests and Criteria
perchlorate based sparklers: > 5 g per item or > 10 1.3G
L . items per pack
handheld sparklers, non-handheld ”g'd wire partl_ally coated (al_ong one end) .
Sparkler - with slow burning pyrotechnic substance perchlorate based sparklers: <5 g per item and 1.4G
sparklers, wire sparklers . . A .
with or without an ignition tip <10 items per pack;
nitrate based sparklers: < 30 g per item
Bengal Dipped stick non-metallic stick partially coated (along perchlorate based items: > 5 g per item or > 10 136G
stick one end) with slow-burning pyrotechnic items per pack
substance and designed to be held in the - -
hand perchlorate based items: < 5 g per item and < 10 1.4G
items per pack; nitrate based items: < 30 g per
item
Low hazard | table bombs, throwdowns, crackling device designed to produce very limited Throwdowns and snaps may contain up to 1.6 mg 1.4G
fireworks granules, smokes, fog, snakes, glow visible and/ or audible effect which contains | of silver fulminate; snaps and party poppers may
and worm, serpents, snaps, party poppers | small amounts of pyrotechnic and/or contain up to 16 mg of potassium chlorate/ red
novelties explosive substance phosphorous mixture; other articles may contain

up to 5 g of pyrotechnic substance, but no flash
composition
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Type Includes: / Synonym: Definition Specification Classification
Spinner aerial spinner, helicopter, chaser, non-metallic tube or tubes containing gas- pyrotechnic substance per item > 20 g, containing 1.3G
ground spinner or spark-producing pyrotechnic substance, < 3% flash composition as report effects, or
with or without noise producing whistle composition <5 g
composition, with or without aerofoils . . -
attached pyrotechnic substance per item < 20 g, containing 1.4G
< 3% flash composition as report effects, or
whistle composition<5g
Wheels Catherine wheels, Saxon assembly including drivers containing > 1 kg total pyrotechnic substance, no report 1.3G
pyrotechnic substance and provided witha | effect, each whistle (if any) < 25 gand <50 g
means of attaching it to a support so that it whistle composition per wheel
tat R
can rotate < 1 kg total pyrotechnic substance, no report 1.4G
effect, each whistle (ifany) <5gand<10g
whistle composition per wheel
Aerial flying Saxon, UFQO's, rising crown tubes containing propellant charges and > 200 g total pyrotechnic substance or > 60 g 1.3G
wheel sparks- flame- and/ or noise producing pyrotechnic substance per driver, < 3% flash
pyrotechnic substances, the tubes being composition as report effects, each whistle (if any)
fixed to a supporting ring <25 g and < 50 g whistle composition per wheel
<200 g total pyrotechnic substance and < 60 g 1.4G
pyrotechnic substance per driver, < 3% flash
composition as report effects, each whistle (if any)
<5 gand < 10 g whistle composition per wheel
Selection display selection box, display A pack of more than one type each The most hazardous firework type determines the classification
pack selection pack, garden selection box, | corresponding to one of the types of
indoor selection box; assortment fireworks listed in this table
Firecracker | Celebration cracker, celebration roll, | Assembly of tubes (paper or cardboard) each tube < 140 mg of flash composition or <1 g 1.4G
string cracker linked by a pyrotechnic fuse, each tube black powder
intended to produce an aural effect
Banger Salute, flash banger, lady cracker Non-metallic tube containing report > 2 g flash composition per item 1.1G
composition intended to produce an aural
effect < 2 g flash composition per item and < 10 g per 1.3G
inner packaging
< 1 g flash composition per item and < 10 g per 1.4G

inner packaging or < 10 g black powder per item
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2.1.3.6 Exclusion from Class 1

2.136.1 The competent authority may exclude an article or substance from Class 1 by virtue of test results
and the Class 1 definition.

2.136.2 Where a substance provisionally accepted into Class 1 is excluded from Class 1 by performing
Test Series 6 on a specific type and size of package, this substance, when meeting the classification criteria or
definition for another class or division, should be listed in the Dangerous Goods List of Chapter 3.2 in that class or
division with a special provision restricting it to the type and size of package tested.

2.1.3.6.3 Where a substance is assigned to Class 1 but is diluted to be excluded from Class 1 by Test Series
6, this diluted substance (hereafter referred to as desensitized explosive) shall be listed in the Dangerous Goods
List of Chapter 3.2 with an indication of the highest concentration which excluded it from Class 1 (see 2.3.1.4
and 2.4.2.4.1) and if applicable, the concentration below which it is no longer deemed subject to these
Regulations. New solid desensitized explosives subject to these Regulations shall be listed in Division 4.1 and
new liquid desensitized explosives shall be listed in Class 3. When the desensitized explosive meets the criteria or
definition for another class or division, the corresponding subsidiary risk(s) shall be assigned to it.

21364 An article may be excluded from Class 1 when three unpackaged articles, each individually
activated by its own means of initiation or ignition or external means to function in the designed mode, meet the
following test criteria:

(@  No external surface shall have a temperature of more than 65° C. A momentary spike in
temperature up to 200 °C is acceptable;

(b)  No rupture or fragmentation of the external casing or movement of the article or detached
parts thereof of more than one metre in any direction;

NOTE: Where the integrity of the article may be affected in the event of an external
fire these criteria shall be examined by a fire test, such as described in ISO 12097-3.

(c) No audible report exceeding 135 dB(C) peak at a distance of one metre;

(d) No flash or flame capable of igniting a material such as a sheet of 80 + 10 g/m? paper in
contact with the article; and

(e) No production of smoke, fumes or dust in such quantities that the visibility in a one cubic
metre chamber equipped with appropriately sized blow out panels is reduced more than
50% as measured by a calibrated light (lux) meter or radiometer located one metre from a
constant light source located at the midpoint on opposite walls . The general guidance on
Optical Density Testing in ISO 5659-1 and the general guidance on the Photometric
System described in Section 7.5 in ISO 5659-2 may be used or similar optical density
measurement methods designed to accomplish the same purpose may also be employed. A
suitable hood cover surrounding the back and sides of the light meter shall be used to
minimize effects of scattered or leaking light not emitted directly from the source.

NOTE 1: If during the tests addressing criteria (a), (b), (c) and (d) no or very little smoke is observed the
test described in (e) may be waived.

NOTE 2: The competent authority may require testing in packaged form if it is determined that, as
packaged for transport, the article may pose a greater risk.

2.1.3.7 Classification documentation

2.1.3.7.1 A competent authority assigning an article or substance into Class 1 should confirm with the
applicant that classification in writing.
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2.1.3.7.2 A competent authority classification document may be in any form and may consist of more than

one page, provided pages are numbered consecutively. The document should have a unique reference.

2.1.3.7.3 The information provided shall be easy to identify, legible and durable.
2.13.7.4 Examples of the information that may be provided in the classification documents are as follows:

(a)  The name of the competent authority and the provisions in national legislation under which
it is granted its authority;

(b)  The modal or national regulations for which the classification document is applicable;

(c)  Confirmation that the classification has been approved, made or agreed in accordance with
the United Nations Recommendations on the Transport of Dangerous Goods or the
relevant modal regulations;

(d)  The name and address of the person in law to which the classification has been assigned
and any company registration which uniquely identifies a company or other body corporate
under national legislation;

(e)  The name under which the explosives will be placed onto the market or otherwise supplied
for transport;

()  The Proper Shipping Name, UN number, Class, Hazard Division and corresponding
compatibility group of the explosives;

(q)  Where appropriate, the maximum net explosive mass of the package or article;

(h)  The name, signature, stamp, seal or other identification of the person authorised by the
competent authority to issue the classification document is clearly visible;

(i) Where safety in transport or the hazard division is assessed as being [dependent|upon the
packaging, the packaging mark or a description of the permitted:

- Inner packagings
- Intermediate packagings
- Outer packagings

(1) The classification document states the part number, stock number or other identifying
reference under which the explosives will be placed onto the market or otherwise supplied
for transport;

(k) The name and address of the person in law who manufactured the explosives and any
company registration which uniquely identifies a company or other body corporate under
national legislation;

() Any additional information regarding the applicable packing instruction and special
packing provisions where appropriate;

(m) The basis for assigning the classification, i.e. whether on the basis of test results, default

for fireworks, analogy with classified explosive, by definition from the Dangerous Goods
List etc.;
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(n)  Any special conditions or limitations that the competent authority has identified as relevant

to the safety for transport of the explosives, the communication of the hazard and
international transport;

(0) The expiry date of the classification document is given where the competent authority
considers one to be appropriate.
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CHAPTER 2.2

CLASS 2 - GASES

221 Definitions and general provisions
2211 A gas is a substance which:
(@) At50 °C has a vapour pressure greater than 300 kPa; or
(b) Is completely gaseous at 20 °C at a standard pressure of 101.3 kPa.
2212 The transport condition of a gas is described according to its physical state as:
(@) Compressed gas — a gas which when packaged under pressure for transport is entirely
gaseous at -50 °C; this category includes all gases with a critical temperature less than or

equal to -50 °C;

(b) Liquefied gas —a gas which when packaged under pressure for transport is partially liquid
at temperatures above -50 °C. A distinction is made between:

High pressure liquefied gas — a gas with a critical temperature between -50 °C and +65 °C,
and

Low pressure liquefied gas — a gas with a critical temperature above +65 °C;

(c) Refrigerated liquefied gas — a gas which when packaged for transport is made partially
liquid because of its low temperature; or

(d) Dissolved gas —a gas which when packaged under pressure for transport is dissolved in a
liquid phase solvent;

(e) Adsorbed gas — a gas which when packaged for transport is adsorbed onto a solid porous
material resulting in an internal receptacle pressure of less than 101.3 kPa at 20 °C and less
than 300 kPa at 50 °C.

2213 The class comprises compressed gases, liquefied gases, dissolved gases, refrigerated liquefied
gases, adsorbed gases, mixtures of one or more gases with one or more vapours of substances of other classes,
articles charged with a gas and aerosols.

222 Divisions

2221 Substances of Class 2 are assigned to one of three divisions based on the primary hazard of the gas
during transport.

NOTE: For UN 1950 AEROSOLS, see also the criteria in special provision 63 and for UN 2037
RECEPTACLES, SMALL, CONTAINING GAS (GAS CARTRIDGES) see also special provision 303.

(@) Division2.1  Flammable gases
Gases which at 20 °C and a standard pressure of 101.3 kPa:

(i)  areignitable when in a mixture of 13 per cent or less by volume with air; or
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(i) have a flammable range with air of at least 12 percentage points regardless of the
lower flammable limit. Flammability shall be determined by tests or by calculation
in accordance with methods adopted by ISO (see ISO 10156:2010). Where
insufficient data are available to use these methods, tests by a comparable method
recognized by a national competent authority may be used;

(b) Division 2.2  Non-flammable, non-toxic gases

Gases which:

(i)  are asphyxiant - gases which dilute or replace the oxygen normally in the
atmosphere; or

(if)  are oxidizing - gases which may, generally by providing oxygen, cause or contribute
to the combustion of other material more than air does; or

(iii)  do not come under the other divisions;
NOTE: In 2.2.2.1 (b) (ii), ““gases which cause or contribute to the combustion of
other material more than air does” means pure gases or gas mixtures with an oxidizing
power greater than 23.5% as determined by a method specified in ISO 10156:2010.

(c) Division 2.3 Toxic gases
Gases which:

(i)  are known to be so toxic or corrosive to humans as to pose a hazard to health; or

(ii)  are presumed to be toxic or corrosive to humans because they have an LCs, value
(as defined in 2.6.2.1) equal to or less than 5 000 ml/m* (ppm).

NOTE: Gases meeting the above criteria owing to their corrosivity are to be
classified as toxic with a subsidiary corrosive risk.

2222 Gases and gas mixtures with hazards associated with more than one division take the following
precedence:

(@) Division 2.3 takes precedence over all other divisions;
(b) Division 2.1 takes precedence over Division 2.2.

2223 Gases of Division 2.2 are not subject to these Regulations if they are transported at a pressure of
less than 200 kPa at 20 °C and are not liquefied or refrigerated liquefied gases.

2224 Gases of Division 2.2 are not subject to these Regulations when contained in the following:
- Foodstuffs, including carbonated beverages (except UN 1950);

- Balls intended for use in sports;

- Tyres (except for air transport); or

NOTE: This exemption does not apply to lamps. For lamps see 1.1.1.9.
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Mixtures of gases

Gas mixtures are to be classified in one of the three divisions (including vapours of substances
from other classes) by applying the following procedures:

@)

(b)

©

(d)

Flammability shall be determined by tests or by calculation in accordance with methods
adopted by ISO (see ISO 10156:2010). Where insufficient data are available to use these
methods, tests by a comparable method recognized by a national competent authority may
be used;

The level of toxicity is determined either by tests to measure the LCs, value (as defined
in 2.6.2.1) or by a calculation method using the following formula:

L.Cso ToXic (mixture) = — 1f
Ti
i=1 T
where: f, = mole fraction of the i" component substance of the mixture
T; = Toxicity index of the i™ component substance of the mixture

(the T; equals the LCs, value when available).

When LCx, values are unknown the toxicity index is determined by using the lowest LCx,
value of substances of similar physiological and chemical effects, or through testing if this
is the only practical possibility;

A gas mixture has a subsidiary risk of corrosivity when the mixture is known by human
experience to be destructive to the skin, eyes or mucous membranes or when the LCs
value of the corrosive components of the mixture is equal to or less than 5 000 ml/m?
(ppm) when the LCs, is calculated by the formula:

L Cso Corrosive (mixture) = . !

Tei
i=1 T
where: fs =mole fraction of the i"" corrosive component substance of the mixture

T =Toxicity index of the i" corrosive component substance of the mixture
(the T equals the LCsq value when available);

Oxidizing ability is determined either by tests or by calculation methods adopted by ISO
(see the Note in 2.2.2.1 (b) and 1SO 10156:2010).

Gases not accepted for transport

Chemically unstable gases of Class 2 shall not be accepted for transport unless the necessary

precautions have been taken to prevent the possibility of a dangerous decomposition or polymerization under

normal conditions of transport or unless transported in accordance with special packing provision (r) of packing

instruction P200 (5) of 4.1.4.1, as applicable. For the precautions necessary to prevent polymerization, see special

provision 386 of Chapter 3.3. To this end particular care shall be taken to ensure that receptacles and tanks do not

contain any substances liable to promote these reactions.
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CHAPTER 2.3

CLASS 3 - FLAMMABLE LIQUIDS

Introductory notes
NOTE 1: The word “flammable” has the same meaning as ““inflammable”.

NOTE 2: The flash point of a flammable liquid may be altered by the presence of an impurity. The
substances listed in Class 3 in the Dangerous Goods List in Chapter 3.2 shall generally be regarded as
chemically pure. Since commercial products may contain added substances or impurities, flash points may vary,
and this may have an effect on classification or determination of the packing group for the product. In the event of
doubt regarding the classification or packing group of a substance, the flash point of the substance shall be
determined experimentally.

231 Definition and general provisions

2311 Class 3 includes the following substances:
(@ Flammable liquids (see 2.3.1.2 and 2.3.1.3);
(b) Liquid desensitized explosives (see 2.3.1.4).

23.1.2 Flammable liquids are liquids, or mixtures of liquids, or liquids containing solids in solution or
suspension (for example, paints, varnishes, lacquers, etc., but not including substances otherwise classified on
account of their dangerous characteristics) which give off a flammable vapour at temperatures of not more
than 60 °C, closed-cup test, or not more than 65.6 °C, open-cup test, normally referred to as the flash point. This
class also includes:

(&) Liquids offered for transport at temperatures at or above their flash point; and

(b)  Substances that are transported or offered for transport at elevated temperatures in a liquid
state and which give off a flammable vapour at a temperature at or below the maximum
transport temperature.

NOTE: Since the results of open-cup tests and of closed-cup tests are not strictly comparable and even
individual results by the same test are often variable, regulations varying from the above figures to make
allowance for such differences would be within the spirit of this definition.

2.3.13 Liquids meeting the definition in 2.3.1.2 with a flash point of more than 35 °C which do not
sustain combustion need not be considered as flammable liquids for the purposes of these Regulations. Liquids are
considered to be unable to sustain combustion for the purposes of these Regulations (i.e. they do not sustain
combustion under defined test conditions) if:

(@)  They have passed a suitable combustibility test (see SUSTAINED COMBUSTIBILITY
TEST prescribed in the Manual of Tests and Criteria, Part 111, sub-section 32.5.2);

(b)  Their fire point according to 1SO 2592:2000 is greater than 100 °C; or
(c)  They are water miscible solutions with a water content of more than 90% by mass.

2314 Liquid desensitized explosives are explosive substances which are dissolved or suspended in
water or other liquid substances, to form an homogeneous liquid mixture to suppress their explosive properties
(see 2.1.3.6.3). Entries in the Dangerous Goods List for liquid desensitized explosives are: UN 1204, UN 2059,
UN 3064, UN 3343, UN 3357 and UN 3379.
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232 Assignment of packing groups
2321 The criteria in 2.3.2.6 are used to determine the hazard grouping of a liquid that presents a risk
due to flammability.

23211 For liquids whose only risk is flammability, the packing group for the substance is the hazard
grouping shown in 2.3.2.6.

23212 For a liquid with additional risk(s), the hazard group determined from 2.3.2.6 and the hazard
group based on the severity of the additional risk(s) shall be considered, and the classification and packing group
determined in accordance with the provisions in Chapter 2.0.

2322 Viscous flammable liquids such as paints, enamels, lacquers, varnishes, adhesives and polishes
having a flash-point of less than 23 °C may be placed in packing group Il in conformity with the procedures
prescribed in the Manual of Tests and Criteria, Part 111, sub-section 32.3, provided that:

(@) The viscosity® and flash-point are in accordance with the following table:Fhe-viscosity

fables
Kinematic viscosity . . .
v (at n%r rate) % Jet diameter (mm) %% gt

mm°/s at 23 °C [{®)
20<v <80 20 <t <60 4 above 17
80<v<135 60 <t<100 4 above 10
135<v <220 20<t<32 6 above 5
220 <v <300 32<t<44 6 above -1
300<v <700 44 <t<100 6 above -5
700<vy 100 <t 6 No limit

| - - - | ol >

20-<+=<60 4 above 17
60-<+=100 4 abova-10
20<t=32 6 N
32<t=44 6 above-1
44=+<100 6 abeve-5
oo 6 e

(b)  Less than 3% of the clear solvent layer separates in the solvent separation test;
(c)  The mixture or any separated solvent does not meet the criteria for Division 6.1 or Class 8;
(d)  The substances are packed in receptacles of not more than 450 litre capacity.

2.3.2.3 Reserved.

! Viscosity determination: Where the substance concerned is non-Newtonian, or where a flow cup method of

viscosity determination is otherwise unsuitable, a variable shear-rate viscometer shall be used to determine the
dynamic viscosity coefficient of the substance, at 23 °C, at a number of shear rates. The values obtained are
plotted against shear rate and then extrapolated to zero shear rate. The dynamic viscosity thus obtained, divided
by the density, gives the apparent kinematic viscosity at near-zero shear rate.
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2324 Substances classified as flammable liquids due to their being transported or offered for transport at
elevated temperatures are included in packing group Il

2.3.25 Viscous liguids2-3-2.5—\iseousHguids-which:

2.3.25.1 Except as provided for in 2.3.2.5.2, viscous liguids which:

have a flash point of 23 °C or above and less than or equal to 60 °C;
are not toxic, corrosive or environmentally hazardous;

contain not more than 20% nitrocellulose provided the nitrocellulose contains not more
than 12.6% nitrogen by dry mass; and

are packed in receptacles of not more than 450 litre capacity;

are not subject to these Regulations, if:

@

(b)

in the solvent separation test (see Manual of Tests and Criteria, Part Ill, sub-section
32.5.1), the height of the separated layer of solvent is less than 3% of the total height; and

the flowtime in the viscosity test (see Manual of Tests and Criteria, Part Ill, sub-
section 32.4.3), with a jet diameter of 6 mm is equal to or greater than:

(i) 60 seconds; or

(i) 40 seconds if the viscous liquidviseeus-substanee contains not more than 60% of
Class 3 substances.

2.3.2.5.2 Viscous liquids which are also environmentally hazardous, but meet all other criteriain 2.3.2.5.1,

are not subject to any other provisions of these Regulations when they are transported in single or combination

packagings containing a net quantity per single or inner packaging of 5 litres or less, provided the packagings meet

the general provisions 0f 4.1.1.1,4.1.1.2and 4.1.1.4t04.1.1.8.

2.3.2.6 Hazard grouping based on flammability
Packing group Flash point (closed-cup) Initial boiling point
| - <35°C
1 <23°C >35°C
" >23°C<60°C >35°C
2.3.3 Determination of flash point

The following methods for determining the flash point of flammable liquids may be used:

International standards:

ISO 1516
I1SO 1523
ISO 2719
ISO 13736
I1SO 3679
1SO 3680

National standards:
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American Society for Testing Materials International, 100 Barr Harbor Drive, PO Box C700, West
Conshohocken, Pennsylvania, USA 19428-2959:

ASTM D3828-07a, Standard Test Methods for Flash Point by Small Scale Closed Cup Tester
ASTM D56-05, Standard Test Method for Flash Point by Tag Closed Cup Tester
ASTM D3278-96(2004)el, Standard Test Methods for Flash Point of Liquids by Small Scale
Closed-Cup Apparatus
ASTM D93-08, Standard Test Methods for Flash Point by Pensky-Martens Closed Cup Tester
Association frangaise de normalisation, AFNOR, 11, rue de Pressensé, 93571 La Plaine Saint-Denis Cedex:
French Standard NF M 07 - 019
French Standards NF M 07 - 011/ NF T 30 - 050 / NF T 66 - 009
French Standard NF M 07 - 036
Deutsches Institut flir Normung, Burggrafenstr. 6, D-10787 Berlin:
Standard DIN 51755 (flash points below 65 °C)

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

GOST 12.1.044-84.
234 Determination of initial boiling point
The following methods for determining the initial boiling point of flammable liquids may be used:

International standards:

I1SO 3924
I1SO 4626
I1SO 3405

National standards:

American Society for Testing Materials International, 100 Barr Harbor Drive, PO Box C700, West
Conshohocken, Pennsylvania, USA 19428-2959:

ASTM D86-07a, Standard Test Method for Distillation of Petroleum Products at Atmospheric
Pressure
ASTM D1078-05, Standard Test Method for Distillation Range of Volatile Organic Liquids

Further acceptable methods:

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

2.3.5 Substances not accepted for transport

2 Commission Regulation (EC) No 440/2008 of 30 May 2008 laying down test methods pursuant to

Regulation (EC) No 1907/2006 of the European Parliament and of the Council on the Registration, Evaluation,
Authorisation and Restriction of Chemicals (REACH) (Official Journal of the European Union, No. L 142 of
31.05.2008, p.1-739 and No. L 143 of 03.06.2008, p.55).
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Chemically unstable substances of Class 3 shall not be accepted for transport unless the necessary
precautions have been taken to prevent the possibility of a dangerous decomposition or polymerization under
normal conditions of transport. For the precautions necessary to prevent polymerization, see special provision 386
of Chapter 3.3. To this end particular care shall be taken to ensure that receptacles and tanks do not contain any
substances liable to promote these reactions.
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CHAPTER 2.4

CLASS 4 - FLAMMABLE SOLIDS; SUBSTANCES LIABLE TO SPONTANEOUS
COMBUSTION; SUBSTANCES WHICH, IN CONTACT WITH WATER, EMIT
FLAMMABLE GASES

Introductory notes

NOTE 1: Where the term “water-reactive” is used in these Regulations, it refers to a substance which in
contact with water emits flammable gas.

NOTE 2: Because of the different properties exhibited by dangerous goods within Divisions 4.1 and 4.2, it
is impracticable to establish a single criterion for classification in either of these divisions. Tests and criteria for
assignment to the three divisions of Class 4 are addressed in this Chapter (and in the Manual of Tests and
Criteria, Part Il1, section 33).

NOTE 3: Since organometallic substances can be classified in divisions 4.2 or 4.3 with additional
subsidiary risks, depending on their properties, a specific classification flow chart for these substances is given
in2.4.5.

241 Definitions and general provisions
2411 Class 4 is divided into three divisions as follows:
(@ Division 4.1 Flammable solids

Solids which, under conditions encountered in transport, are readily combustible or may
cause or contribute to fire through friction; self-reactive substances and polymerizing
substances which are liable to undergo a strongly exothermic reaction; solid desensitized
explosives which may explode if not diluted sufficiently;

(b) Division 4.2 Substances liable to spontaneous combustion

Substances which are liable to spontaneous heating under normal conditions encountered
in transport, or to heating up in contact with air, and being then liable to catch fire;

(c) Division 4.3 Substances which in contact with water emit flammable gases

Substances which, by interaction with water, are liable to become spontaneously
flammable or to give off flammable gases in dangerous quantities.

24.1.2 As referenced in this Chapter, test methods and criteria, with advice on application of the tests, are
given in the Manual of Tests and Criteria, for the classification of following types of substances of Class 4:

(@ Flammable solids (Division 4.1);
(b)  Self-reactive substances (Division 4.1);

(c)  Polymerizing substances (Division 4.1);

(de) Pyrophoric solids (Division 4.2);

(ed) Pyrophoric liquids (Division 4.2);
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(fe)  Self-heating substances (Division 4.2); and
(of)  Substances which, in contact with water, emit flammable gases (Division 4.3).
Test methods and criteria for self-reactive substances and polymerizing substances are given in

Part 11 of the Manual of Tests and Criteria, and test methods and criteria for the other types of substances of Class
4 are given in the Manual of Tests and Criteria, Part 111, section 33.

2.4.2 Division 4.1 - Flammable solids, self-reactive substances,-and solid desensitized explosives
and polymerizing substances

2421 General

Division 4.1 includes the following types of substances:
(@  Flammable solids (see 2.4.2.2);

(b)  Self-reactive substances (see 2.4.2.3);-ane

(c)  Solid desensitized explosives (see 2.4.2.4), and-

(d)  Polymerizing substances (see 2.4.2.5).

24.2.2 Division 4.1 Flammable solids
24221 Definitions and properties
242211 Flammable solids are readily combustible solids and solids which may cause fire through friction.

242212 Readily combustible solids are powdered, granular, or pasty substances which are dangerous if
they can be easily ignited by brief contact with an ignition source, such as a burning match, and if the flame
spreads rapidly. The danger may come not only from the fire but also from toxic combustion products. Metal
powders are especially dangerous because of the difficulty of extinguishing a fire since normal extinguishing
agents such as carbon dioxide or water can increase the hazard.

24222 Classification of flammable solids

242221 Powdered, granular or pasty substances shall be classified as readily combustible solids of
Division 4.1 when the time of burning of one or more of the test runs, performed in accordance with the test
method described in the Manual of Tests and Criteria, Part I, sub-section 33.2.1, is less than 45 s or the rate of
burning is more than 2.2 mm/s. Powders of metals or metal alloys shall be classified in Division 4.1 when they can
be ignited and the reaction spreads over the whole length of the sample in 10 minutes or less.

242222 Solids which may cause fire through friction shall be classified in Division 4.1 by analogy with
existing entries (e.g. matches) until definitive criteria are established.

24223 Assignment of packing groups

242231 Packing groups are assigned on the basis of the test methods referred to in 2.4.2.2.2.1. For readily
combustible solids (other than metal powders), Packing group Il shall be assigned if the burning time is less than
45 s and the flame passes the wetted zone. Packing group I shall be assigned to powders of metal or metal alloys
if the zone of reaction spreads over the whole length of the sample in five minutes or less.

242232 Packing groups are assigned on the basis of the test methods referred to in 2.4.2.2.2.1. For readily

combustible solids (other than metal powders), Packing group I11 shall be assigned if the burning time is less than
45 s and the wetted zone stops the flame propagation for at least four minutes. Packing group 111 shall be assigned

-88 -



Copyright © United Nations, 2015. All rights reserved

to metal powders if the reaction spreads over the whole length of the sample in more than five minutes but not
more than ten minutes.

242233 For solids which may cause fire through friction, the packing group shall be assigned by analogy
with existing entries or in accordance with any appropriate special provision.

2423 Division 4.1 Self-reactive substances
24231 Definitions and properties
242311 Definitions
For the purposes of these Regulations:
Self-reactive substances are thermally unstable substances liable to undergo a strongly exothermic
decomposition even without participation of oxygen (air). Substances are not considered to be self-reactive
substances of Division 4.1, if:
(@) They are explosives according to the criteria of Class 1;
(b)  They are oxidizing substances according to the classification procedure for Division 5.1
(see 2.5.2.1.1) except that mixtures of oxidizing substances which contain 5.0% or more of
combustible organic substances shall be subjected to the classification procedure defined
in Note 3;

(c) They are organic peroxides according to the criteria of Division 5.2;

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

(e) Their self-accelerating decomposition temperature (SADT) (see 2.4.2.3.4) is greater
than 75 °C for a 50 kg package.

NOTE 1: The heat of decomposition can be determined using any internationally recognised method e.g.
differential scanning calorimetry and adiabatic calorimetry.

NOTE 2: Any substance which shows the properties of a self-reactive substance shall be classified as such,
even if this substance gives a positive test result according to 2.4.3.2 for inclusion in Division 4.2.

NOTE 3: Mixtures of oxidizing substances meeting the criteria of Division 5.1 which contain 5.0% or more
of combustible organic substances, which do not meet the criteria mentioned in (a), (c), (d) or (e) above, shall be
subjected to the self-reactive substance classification procedure.

A mixture showing the properties of a self-reactive substance, type B to F, shall be classified as a
self-reactive substance of Division 4.1.

A mixture showing the properties of a self-reactive substance, type G, according to the principle
of 2.4.2.3.3.2 (g) shall be considered for classification as a substance of Division 5.1 (see 2.5.2.1.1).

24.23.1.2 Properties

The decomposition of self-reactive substances can be initiated by heat, contact with catalytic
impurities (e.g. acids, heavy-metal compounds, bases), friction or impact. The rate of decomposition increases
with temperature and varies with the substance. Decomposition, particularly if no ignition occurs, may result in the
evolution of toxic gases or vapours. For certain self-reactive substances, the temperature shall be controlled. Some
self-reactive substances may decompose explosively, particularly if confined. This characteristic may be modified
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by the addition of diluents or by the use of appropriate packagings. Some self-reactive substances burn vigorously.
Self-reactive substances are, for example, some compounds of the types listed below:

(@ Aliphatic azo compounds (-C-N=N-C-);

(b)  Organic azides (-C-N3);

(c) Diazonium salts (-CN,"Z);

(d)  N-nitroso compounds (-N-N=0); and

(e)  Aromatic sulphohydrazides (-SO,-NH-NH,).

This list is not exhaustive and substances with other reactive groups and some mixtures of
substances may have similar properties.

24232 Classification of self-reactive substances

242321 Self-reactive substances are classified into seven types according to the degree of danger they
present. The types of self-reactive substance range from type A, which may not be accepted for transport in the
packaging in which it is tested, to type G, which is not subject to the provisions for self-reactive substances of
Division 4.1. The classification of types B to F is directly related to the maximum quantity allowed in one
packaging.

242322 Self-reactive substances permitted for transport in packagings are listed in 2.4.2.3.2.3, those
permitted for transport in IBCs are listed in packing instruction IBC520 and those permitted for transport in
portable tanks are listed in portable tank instruction T23. For each permitted substance listed, the appropriate
generic entry of the Dangerous Goods List (UN Nos. 3221 to 3240) is assigned, and appropriate subsidiary risks
and remarks providing relevant transport information are given. The generic entries specify:

(@)  Self-reactive substance type (B to F);

(b)  Physical state (liquid or solid); and

(c)  Temperature control, when required (see 2.4.2.3.4).
242323 List of currently assigned self-reactive substances in packagings

In the column “Packing Method”, codes “OP1” to “OP8” refer to packing methods in packing
instruction P520. Self-reactive substances to be transported shall fulfil the classification and the control and
emergency temperatures (derived from the SADT) as listed. For substances permitted in IBCs, see packing
instruction IBC520, and for those permitted in tanks, see portable tank instruction T23.
NOTE: The classification given in this table is based on the technically pure substance (except where a

concentration of less than 100% is specified). For other concentrations, the substances may be classified
differently following the procedures in 2.4.2.3.3 and 2.4.2.3.4.
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SELF-REACTIVE SUBSTANCE Concen- | Packing | Control | Emergency UN Remarks
tration | method |tempera-| tempera- | generic
(%) ture ture entry
(S (S

ACETONE-PYROGALLOL COPOLYMER 2- 100 OP8 3228
DIAZO-1-NAPHTHOL-5-SULPHONATE
AZODICARBONAMIDE FORMULATION <100 OP5 3232 1) (2
TYPE B, TEMPERATURE CONTROLLED
AZODICARBONAMIDE FORMULATION <100 OP6 3224 3)
TYPEC
AZODICARBONAMIDE FORMULATION <100 OP6 3234 @]
TYPE C, TEMPERATURE CONTROLLED
AZODICARBONAMIDE FORMULATION <100 OP7 3226 (5)
TYPED
AZODICARBONAMIDE FORMULATION <100 OP7 3236 (6)
TYPE D, TEMPERATURE CONTROLLED
2,2'-AZODI(2,4-DIMETHYL- 100 OP7 -5 +5 3236
4-METHOXYVALERONITRILE)
2,2'-AZODI(2,4-DIMETHYL- 100 OP7 +10 +15 3236
VALERONITRILE)
2,2'-AZODI(ETHYL- 100 OP7 +20 +25 3235
2-METHYLPROPIONATE)
1,1-AZODI(HEXAHYDROBENZONITRILE) 100 OP7 3226
2,2'-AZODI(ISOBUTYRONITRILE) 100 OP6 +40 +45 3234
2,2'-AZODI(ISOBUTYRONITRILE) as a water| <50 OP6 3224
based paste
2,2'-AZODI(2-METHYLBUTYRONITRILE) 100 OP7 +35 +40 3236
BENZENE-1,3-DISULPHONYL 52 OP7 3226
HYDRAZIDE, as a paste
BENZENESULPHONYL HYDRAZIDE 100 OP7 3226
4-(BENZYL(ETHYL)AMINO)-3-ETHOXY- 100 OP7 3226
BENZENEDIAZONIUM ZINC CHLORIDE
4-(BENZYL(METHYL)AMINO)-3-ETHOXY 100 OoP7 +40 +45 3236
BENZENEDIAZONIUM ZINC CHLORIDE
3-CHLORO-4-DIETHYLAMINOBENZENE- 100 OP7 3226
DIAZONIUM ZINC CHLORIDE
2-DIAZO-1-NAPHTHOL-4- SULPHONYL- 100 OP5 3222 )
CHLORIDE
2-DIAZO-1-NAPHTHOL-5- SULPHONYL 100 OP5 3222 2)
CHLORIDE
2-DIAZO-1-NAPHTHOL SULPHONIC ACID <100 OP7 3226 9)
ESTER MIXTURE, TYPE D
2,5-DIBUTOXY-4-(4-MORPHOLINYL) 100 OP8 3228
BENZENEDIAZONIUM,
TETRACHLOROZINCATE (2:1)
2,5-DIETHOXY-4-MORPHOLINO- 67-100 OP7 +35 +40 3236
BENZENEDIAZONIUM ZINC CHLORIDE
2,5-DIETHOXY-4-MORPHOLINO- 66 OP7 +40 +45 3236
BENZENEDIAZONIUM ZINC CHLORIDE
2,5-DIETHOXY-4-MORPHOLINO- 100 OP7 +30 +35 3236

BENZENEDIAZONIUM
TETRAFLUOROBORATE
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SELF-REACTIVE SUBSTANCE Concen- | Packing | Control | Emergency UN Remarks
tration | method |tempera-| tempera- | generic
(%) ture ture entry
(S (S

2,5-DIETHOXY-4-(4-MORPHOLINYL)- 100 OP7 3226

BENZENEDIAZONIUM SULPHATE

2,5- DIETHOXY-4-(PHENYLSULPHONYL)- 67 OP7 +40 +45 3236

BENZENEDIAZONIUM ZINC CHLORIDE

DIETHYLENEGLYCOL BIS (ALLYL > 88 OP8 -10 0 3237

CARBONATE) + DI +<12

ISOPROPYLPEROXYDICARBONATE

2,5-DIMETHOXY-4-(4-METHYL- 79 OP7 +40 +45 3236

PHENYLSULPHONYL)BENZENE-

DIAZONIUM ZINC CHLORIDE

4-(DIMETHYLAMINO)-BENZENE- 100 OP8 3228

DIAZONIUM TRICHLOROZINCATE (-1)

4-DIMETHYLAMINO-6-(2-DIMETHYL- 100 OP7 +40 +45 3236

AMINOETHOXY) TOLUENE-

2-DIAZONIUM ZINC CHLORIDE

N,N-DINITROSO-N,N-DIMETHYL 72 OP6 3224

TEREPHTHALAMIDE, as a paste

N,N'-DINITROSOPENTAMETHYLENE- 82 OP6 3224 @)

TETRAMINE

DIPHENYLOXIDE-4,4'-DISULPHONYL 100 OP7 3226

HYDRAZIDE

4-DIPROPYLAMINOBENZENE- 100 OP7 3226

DIAZONIUM ZINC CHLORIDE

2-(N,N-ETHOXYCARBONYL- 63-92 OP7 +40 +45 3236

PHENYLAMINO)-3-METHOXY-4-

(N-METHYL-N-CYCLOHEXYLAMINO

BENZENEDIAZONIUM ZINC CHLORIDE

2-(N,N-ETHOXYCARBONYL- 62 op7 +35 +40 3236

PHENYLAMINO)-3-METHOXY-4-

(N-METHYL-N- CYCLOHEXYLAMINO)

BENZENEDIAZONIUM ZINC CHLORIDE

N-FORMYL-2-(NITROMETHYLENE) 100 OP7 +45 +50 3236

-1,3-PERHYDROTHIAZINE

2-(2-HYDROXYETHOXY)-1- 100 OoP7 +45 +50 3236

(PYRROLIDIN-1-YL)BENZENE-4-

DIAZONIUM ZINC CHLORIDE

3-(2-HYDROXYETHOXY)-4- 100 OP7 +40 +45 3236

(PYRROLIDIN-1-YL)BENZENE

DIAZONIUM ZINC CHLORIDE

2-(N,N-METHYLAMINOETHYL- 96 OP7 +45 +50 3236

CARBONYL)-4-(3,4-DIMETHYL-

PHENYLSULPHONYL)BENZENE-

DIAZONIUM HYDROGEN SULPHATE

4-METHYLBENZENESULPHONYL- 100 OP7 3226

HYDRAZIDE

3-METHYL-4-(PYRROLIDIN-1-YL) 95 OP6 +45 +50 3234

BENZENEDIAZONIUM

TETRAFLUOROBORATE

4-NITROSOPHENOL 100 OP7 +35 +40 3236

SELF-REACTIVE LIQUID, SAMPLE OP2 3223 (8)
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SELF-REACTIVE SUBSTANCE Concen- | Packing | Control | Emergency UN Remarks
tration | method |tempera-| tempera- | generic
(%) ture ture entry
Q) Q)
SELF-REACTIVE LIQUID, SAMPLE, OP2 3233 8)
TEMPERATURE CONTROLLED
SELF-REACTIVE SOLID, SAMPLE OP2 3224 (8)
SELF-REACTIVE SOLID, SAMPLE, OP2 3234 (8)
TEMPERATURE CONTROLLED
SODIUM 2-DIAZO-1-NAPHTHOL- 100 OP7 3226
4-SULPHONATE
SODIUM 2-DIAZ0O-1-NAPHTHOL- 100 OP7 3226
5-SULPHONATE
TETRAMINE PALLADIUM (1) NITRATE 100 OP6 +30 +35 3234
Remarks
(1)  Azodicarbonamide formulations which fulfil the criteria of 2.4.2.3.3.2 (b). The control and
emergency temperatures shall be determined by the procedure given in 7.1.5.3t0 7.1.5.3.1.3.
(2) “EXPLOSIVE” subsidiary risk label (Model No 1, see 5.2.2.2.2) required.
(3) Azodicarbonamide formulations which fulfil the criteria of 2.4.2.3.3.2 (c).
(4) Azodicarbonamide formulations which fulfil the criteria of 2.4.2.3.3.2 (c). The control and
emergency temperatures shall be determined by the procedure given in 7.1.5.3t0 7.1.5.3.1.3.
(5) Azodicarbonamide formulations which fulfil the criteria of 2.4.2.3.3.2 (d).
(6) Azodicarbonamide formulations which fulfil the criteria of 2.4.2.3.3.2 (d). The control and
emergency temperatures shall be determined by the procedure given in 7.1.5.3t0 7.1.5.3.1.3.
(7)  With a compatible diluent having a boiling point of not less than 150 °C.
(8) See2.4.2.3.2.4(b).
(9) This entry applies to mixtures of esters of 2-diazo-1-naphthol-4-sulphonic acid and 2-diazo-1-
naphthol-5-sulphonic acid meeting the criteria of 2.4.2.3.3.2 (d).
242324 Classification of self-reactive substances not listed in 2.4.2.3.2.3, packing instruction 1BC520 or

portable tank instruction T23 and assignment to a generic entry shall be made by the competent authority of the
country of origin on the basis of a test report. Principles applying to the classification of such substances are
provided in 2.4.2.3.3. The applicable classification procedures, test methods and criteria, and an example of a
suitable test report, are given in the Manual of Tests and Criteria, Part 11. The statement of approval shall contain
the classification and the relevant transport conditions.

(a)  Activators, such as zinc compounds, may be added to some self-reactive substances to
change their reactivity. Depending on both the type and the concentration of the activator,
this may result in a decrease in thermal stability and a change in explosive properties.
If either of these properties is altered, the new formulation shall be assessed in accordance
with this classification procedure;

(b)  Samples of self-reactive substances or formulations of self-reactive substances not listed
in 2.4.2.3.2.3, for which a complete set of test results is not available and which are to be
transported for further testing or evaluation, may be assigned to one of the appropriate
entries for self-reactive substances type C provided the following conditions are met:
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(i)  The available data indicate that the sample would be no more dangerous than
self-reactive substances type B;

(i)  The sample is packaged in accordance with packing method OP2 (see applicable
packing instruction) and the quantity per cargo transport unit is limited to 10 kg;
and

(iif)  The available data indicate that the control temperature, if any, is sufficiently low to
prevent any dangerous decomposition and sufficiently high to prevent any
dangerous phase separation.

24233 Principles for classification of self-reactive substances

NOTE: This section refers only to those properties of self-reactive substances which are decisive for their
classification. A flow chart, presenting the classification principles in the form of a graphically arranged scheme
of questions concerning the decisive properties together with the possible answers, is given in Figure 2.4.1. These
properties shall be determined experimentally using the test methods and criteria given in the Manual of Tests
and Criteria, Part 1.

242331 A self-reactive substance is regarded as possessing explosive properties when in laboratory testing
the formulation is liable to detonate, to deflagrate rapidly or to show a violent effect when heated under
confinement.

242332 The following principles apply to the classification of self-reactive substances not listed
in2.4.2.3.2.3.

(@)  Any substance which can detonate or deflagrate rapidly, as packaged for transport, is
prohibited from transport under the provisions for self-reactive substances of Division 4.1
in that packaging (defined as self-reactive substance type A, exit box A of Figure 2.4.1);

(b)  Any substance possessing explosive properties and which, as packaged for transport,
neither detonates nor deflagrates rapidly, but is liable to undergo a thermal explosion in
that package, shall also bear an “EXPLOSIVE” subsidiary risk label (Model No 1, see
5.2.2.2.2). Such a substance may be packaged in amounts of up to 25 kg unless the
maximum quantity has to be limited to a lower amount to preclude detonation or rapid
deflagration in the package (defined as self-reactive substance type B, exit box B of
Figure 2.4.1);

() Any substance possessing explosive properties may be transported without an
“EXPLOSIVE” subsidiary risk label when the substance as packaged (maximum 50 kg)
for transport cannot detonate or deflagrate rapidly or undergo a thermal explosion (defined
as self-reactive substance type C, exit box C of Figure 2.4.1);

(d)  Any substance which in laboratory testing:

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

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

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

may be accepted for transport in packages of not more than 50 kg net mass (defined as
self-reactive substance type D, exit box D of Figure 2.4.1);
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Any substance which, in laboratory testing, neither detonates nor deflagrates at all and
shows low or no effect when heated under confinement may be accepted for transport in
packages of not more than 400 kg/450 litres (defined as self-reactive substance type E,
exit box E of Figure 2.4.1);

Any substance which, in laboratory testing, neither detonates in the cavitated state nor
deflagrates at all and shows only a low or no effect when heated under confinement as well
as low or no explosive power may be considered for transport in IBCs or tanks (defined as
self-reactive substance type F, exit box F of Figure 2.4.1); (for additional provisions
see 4.1.7.2.2 and 4.2.1.13);

Any substance which, in laboratory testing, neither detonates in the cavitated state nor
deflagrates at all and shows no effect when heated under confinement nor any explosive
power shall be exempted from classification as a self-reactive substance of Division 4.1
provided that the formulation is thermally stable (self-accelerating decomposition
temperature 60 °C to 75 °C for a 50 kg package) and any diluent meets the requirements
of 2.4.2.3.5 (defined as self-reactive substance type G, exit box G of Figure 2.4.1). If the
formulation is not thermally stable or a compatible diluent having a boiling point less
than 150 °C is used for desensitization, the formulation shall be defined as
SELF-REACTIVE LIQUID/SOLID TYPE F.
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4.1: FLOW CHART SCHEME FOR SELF-REACTIVE SUBSTANCES
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Figure 2.4.1: FLOW CHART SCHEME FOR SELF-REACTIVE SUBSTANCES (cont'd)
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24234 Temperature control requirements

Self-reactive substances are subject to temperature control in transport if their self-accelerating
decomposition temperature (SADT) is less than or equal to 55 °C. Test methods for determining the SADT are
given in the Manual of Tests and Criteria, Part I1, section 28. The test selected shall be conducted in a manner
which is representative, both in size and material, of the package to be transported.

24235 Desensitization of self-reactive substances

242351 In order to ensure safety during transport, self-reactive substances may be desensitized through the
use of a diluent. If a diluent is used, the self-reactive substance shall be tested with the diluent present in the
concentration and form used in transport.

242352 Diluents which may allow a self-reactive substance to concentrate to a dangerous extent in the
event of leakage from a package shall not be used.

242353 The diluent shall be compatible with the self-reactive substance. In this regard, compatible
diluents are those solids or liquids which have no detrimental influence on the thermal stability and hazard type of
the self-reactive substance.

242354 Liquid diluents in liquid formulations requiring temperature control shall have a boiling point of
at least 60 °C and a flash point not less than 5 °C. The boiling point of the liquid shall be at least 50 °C higher than
the control temperature of the self-reactive substance (see 7.1.5.3.1).
2424 Division 4.1 Solid desensitized explosives
24241 Definition

Solid desensitized explosives are explosive substances which are wetted with water or alcohols or
are diluted with other substances, to form a homogeneous solid mixture to suppress their explosive properties
(see 2.1.3.6.3). Entries in the Dangerous Goods List for solid desensitized explosives are UN 1310, UN 1320,
UN 1321, UN 1322, UN 1336, UN 1337, UN 1344, UN 1347, UN 1348, UN 1349, UN 1354, UN 1355,
UN 1356, UN 1357, UN 1517, UN 1571, UN 2555, UN 2556, UN 2557, UN 2852, UN 2907, UN 3317,
UN 3319, UN 3344, UN 3364, UN 3365, UN 3366, UN 3367, UN 3368, UN 3369, UN 3370, UN 3376,
UN 3380 and UN 3474.
24242 Substances that:

(@) have been provisionally accepted into Class 1 according to Test Series 1 and 2 but
exempted from Class 1 by Test Series 6;

(b) are not self-reactive substances of Division 4.1;
(c) are not substances of Class 5;

are also assigned to Division 4.1. Though not desensitized explosives, UN 2956, UN 3241,
UN 3242 and UN 3251 are such entries that are assigned to Division 4.1.

2.4.2.5 Division 4.1 Polymerizing substances and mixtures (stabilized)

2.4.25.1 Definitions and properties

Polymerizing substances are substances which, without stabilization, are liable to undergo a
strongly exothermic reaction resulting in the formation of larger molecules or resulting in the formation of
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polymers under conditions normally encountered in transport. Such substances are considered to be polymerizing
substances of Division 4.1 when:

(@)  Their self-accelerating polymerization temperature (SAPT) is 75 °C or less under the
conditions (with or without chemical stabilization as offered for transport) and in the
packaging, IBC or portable tank in which the substance or mixture is to be transported;

(b)  They exhibit a heat of reaction of more than 300 J/g; and

(c)  They do not meet any other criteria for inclusion in Classes 1-8.

A mixture meeting the criteria of a polymerizing substance shall be classified as a polymerizing
substance of Division 4.1.

2.4.2.5.2 Polymerizing substances are subject to temperature control in transport if their self-accelerating
polymerization temperature (SAPT) is:

(a)  When offered for transport in a packaging or IBC, 50 °C or less in the packaging or IBC in
which the substance is to be transported; or

(b)  When offered for transport in a portable tank, 45 °C or less in the portable tank in which
the substance is to be transported.

24.3 Division 4.2 - Substances liable to spontaneous combustion
2431 Definitions and properties
24311 Division 4.2 includes:

(@)  Pyrophoric substances, which are substances, including mixtures and solutions (liquid or
solid), which even in small quantities ignite within five minutes of coming in contact with
air. These are the Division 4.2 substances are the most liable to spontaneous combustion;
and

(b)  Self-heating substances, which are substances, other than pyrophoric substances, which in
contact with air without energy supply are liable to self-heating. These substances will
ignite only when in large amounts (kilograms) and after long periods of time (hours or
days).

24312 Self-heating of a substance is a process where the gradual reaction of that substance with oxygen
(in air) generates heat. If the rate of heat production exceeds the rate of heat loss, then the temperature of the
substance will rise which, after an induction time, may lead to self-ignition and combustion.

2432 Classification in Division 4.2

24321 Solids are considered pyrophoric solids which shall be classified in Division 4.2 if, in tests
performed in accordance with the test method given in the Manual of Tests and Criteria, Part I1l, sub-section
33.3.1.4, the sample ignites in one of the tests.

24322 Liquids are considered pyrophoric liquids which shall be classified in Division 4.2 if, in tests
performed in accordance with the test method given in the Manual of Tests and Criteria, Part I11, sub-section
33.3.1.5, the liquid ignites in the first part of the test, or if it ignites or chars the filter paper.

24323 Self-heating substances
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A substance shall be classified as a self-heating substance of Division 4.2 if, in tests performed in
accordance with the test method given in the Manual of Tests and Criteria, Part I11, sub-section 33.3.1.6:

@
(b)

©

(d)

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

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

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

A positive result is obtained in a test using a 100 mm sample cube at 140 °C and a positive
result is obtained using a 100 mm cube sample at 100 °C.

Self-reactive substances, except for type G, giving also a positive result with this test method,
shall not be classified in Division 4.2 but in Division 4.1 (see 2.4.2.3.1.1).

A substance shall not be classified in Division 4.2 if:

@
(b)

(©

A negative result is obtained in a test using a 100 mm cube sample at 140 °C;

A positive result is obtained in a test using a 100 mm sample cube at 140 °C and a
negative result is obtained in a test using a 25 mm cube sample at 140 °C, a negative result
is obtained in a test using a 100 mm cube sample at 120 °C and the substance is to be
transported in packages with a volume not more than 3 m?;

A positive result is obtained in a test using a 100 mm sample cube at 140 °C and a
negative result is obtained in a test using a 25 mm cube sample at 140 °C, a negative result
is obtained in a test using a 100 mm cube sample at 100 °C and the substance is to be
transported in packages with a volume not more than 450 litres.

Assignment of packing groups

Packing group I shall be assigned to all pyrophoric solids and liquids.

Packing group I1 shall be assigned to self-heating substances which give a positive result in a test
using a 25 mm sample cube at 140 °C.

Packing group I11 shall be assigned to self-heating substances if:

@)

(b)

©

A positive result is obtained in a test using a 100 mm sample cube at 140 °C and a
negative result is obtained in a test using a 25 mm cube sample at 140 °C and the
substance is to be transported in packages with a volume of more than 3 m®;

A positive result is obtained in a test using a 100 mm sample cube at 140 °C and a
negative result is obtained in a test using a 25 mm cube sample at 140 °C, a positive result
is obtained in a test using a 100 mm cube sample at 120 °C and the substance is to be
transported in packages with a volume of more than 450 litres;

A positive result is obtained in a test using a 100 mm sample cube at 140 °C and a
negative result is obtained in a test using a 25 mm cube sample at 140 °C and a positive
result is obtained in a test using a 100 mm cube sample at 100 °C.

Division 4.3 - Substances which in contact with water emit flammable gases
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2441 Definitions and properties

Certain substances in contact with water may emit flammable gases that can form explosive
mixtures with air. Such mixtures are easily ignited by all ordinary sources of ignition, for example naked lights,
sparking handtools or unprotected Hghtbutbslamps. The resulting blast wave and flames may endanger people and
the environment. The test method referred to in 2.4.4.2 is used to determine whether the reaction of a substance
with water leads to the development of a dangerous amount of gases which may be flammable. This test method
shall not be applied to pyrophoric substances.

24472 Classification in Division 4.3

Substances which in contact with water emit flammable gases shall be classified in Division 4.3 if,
in tests performed in accordance with the test method given in the Manual of Tests and Criteria, Part IlI,
sub-section 33.4.1:

(@)  Spontaneous ignition takes place in any step of the test procedure; or

(b)  There is an evolution of a flammable gas at a rate greater than 1 litre per kilogram of the
substance per hour.

2443 Assignment of packing groups

24431 Packing group | shall be assigned to any substance which reacts vigorously with water at ambient
temperatures and demonstrates generally a tendency for the gas produced to ignite spontaneously, or which reacts
readily with water at ambient temperatures such that the rate of evolution of flammable gas is equal to or greater
than 10 litres per kilogram of substance over any one minute.

24432 Packing group I1 shall be assigned to any substance which reacts readily with water at ambient
temperatures such that the maximum rate of evolution of flammable gas is equal to or greater than 20 litres per
kilogram of substance per hour, and which does not meet the criteria for packing group I.

24433 Packing group 11 shall be assigned to any substance which reacts slowly with water at ambient
temperatures such that the maximum rate of evolution of flammable gas is greater than 1 litreegqual-to-er-greater
than-1-Htre per kilogram of substance per hour, and which does not meet the criteria for packing groups 1 or Il.

245 Classification of organometallic substances

Depending on their properties, organometallic substances may be classified in divisions 4.2 or 4.3,
as appropriate, in accordance with the flowchart scheme given in figure 2.4.2.
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Figure 2.4.2: Flowchart scheme for organometallic substances®

Organometallic Solid Organometallic substance,
substance/formulation/solution? > solid, pyrophoric
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liquid, pyrophoric
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Is the Liquid
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/
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solid, water reactive, self-heating
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o PG, Il or Il liquid, water-reactive
water-reactive? Is the substance UN 3398
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< COﬂtﬂl?Igs?]I l;‘gi?]ttw'th a liquid, water-reactive, flammable]
UN 3399

<60 °C
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Test N.4 UN 3400
Substance does not have to
be classified in division 4.2
or in division 4.3
2 If applicable and testing is relevant, taking into account reactivity properties, class 6.1 and 8 properties

should be considered according to the precedence of hazard table 2.0.3.3.
b Test methods N.1 to N.5 can be found in the Manual of tests and Criteria, part 11, Section 33.
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CHAPTER 2.5

CLASS 5 - OXIDIZING SUBSTANCES
AND ORGANIC PEROXIDES

Introductory note

NOTE: Because of the different properties exhibited by dangerous goods within Divisions 5.1 and 5.2, it
is impracticable to establish a single criterion for classification in either division. Tests and criteria for
assignment to the two divisions of Class 5 are addressed in this Chapter.

251 Definitions and general provisions
Class 5 is divided into two divisions as follows:
(@) Division 5.1 Oxidizing substances

Substances which, while in themselves not necessarily combustible, may, generally by
yielding oxygen, cause, or contribute to, the combustion of other material. Such substances
may be contained in an article;

(b)  Division 5.2 Organic peroxides

Organic substances which contain the bivalent -O-O- structure and may be considered
derivatives of hydrogen peroxide, where one or both of the hydrogen atoms have been
replaced by organic radicals. Organic peroxides are thermally unstable substances, which
may undergo exothermic self-accelerating decomposition. In addition, they may have one
or more of the following properties:

(i)  be liable to explosive decomposition;
(i) burn rapidly;

(iii)  be sensitive to impact or friction;

(iv)  react dangerously with other substances;

(v)  cause damage to the eyes.

252 Division 5.1 - Oxidizing substances
2521 Classification in Division 5.1
25211 Oxidizing substances are classified in Division 5.1 in accordance with the test methods,

procedures and criteriain 2.5.2.2, 2.5.2.3 and the Manual of Tests and Criteria, Part I11, section 34. In the event of
divergence between test results and known experience, judgement based on known experience shall take
precedence over test results.

NOTE: Where substances of this Division are listed in the Dangerous Goods List in Chapter 3.2,
reclassification of those substances in accordance with this criteria shall be undertaken only when this is
necessary for safety.

25212 For substances having other risks, e.g. toxicity or corrosivity, the requirements of Chapter 2.0
shall be met.
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2522 Oxidizing solids
25221 Criteria for classification in Division 5.1
252211 Tests are performed to measure the potential for the solid substance to increase the burning rate or

burning intensity of a combustible substance when the two are thoroughly mixed. The procedure is given in the
Manual of Tests and Criteria, Part 111, sub-section 34.4.1 (test O.1) or alternatively, in sub-section 34.4.3 (test
0.3). Tests are conducted on the substance to be evaluated mixed with dry fibrous cellulose in mixing ratios of 1:1
and 4:1, by mass, of sample to cellulose. The burning characteristics of the mixtures are compared:

(@ Inthetest O.1, with the standard 3:7 mixture, by mass, of potassium bromate to cellulose.
If the burning time is equal to or less than this standard mixture, the burning times shall be
compared with those from the packing group I or I reference standards, 3:2 and 2:3 ratios,
by mass, of potassium bromate to cellulose respectively; or

(b) Inthetest 0.3, with the standard 1:2 mixture, by mass, of calcium peroxide to cellulose. If
the burning rate is equal to or greater than this standard mixture, the burning rates shall be
compared with those from the packing group I or Il reference standards 3:1 and 1:1 ratios,
by mass, of calcium peroxide to cellulose, respectively.

252212 The classification test results are assessed on the basis of:

(@  The comparison of the mean burning time (for the test O.1) or burning rate (for the test
0.3) with those of the reference mixtures; and

(b)  Whether the mixture of substance and cellulose ignites and burns.

252213 A solid substance is classified in Division 5.1 if the 4:1 or 1:1 sample-to-cellulose ratio (by mass)
tested, exhibits:

(@ Inthetest O.1, a mean burning time equal to or less than the mean burning time of a 3:7
mixture (by mass) of potassium bromate and cellulose; or

(b) Inthetest 0.3, amean burning rate equal to or greater than the mean burning rate of a 1:2
mixture (by mass) of calcium peroxide and cellulose.

25222 Assignment of packing groups

Solid oxidizing substances are assigned to a packing group according to the test procedure in the
Manual of Tests and Criteria, Part I11, section 34.4.1 (test O.1) or alternatively, in sub-section 34.4.3 (test O.3), in
accordance with the following criteria:

(@ TestO.l:

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

(if)  Packing group Il: any substance which, in the 4:1 or 1:1 sample-to-cellulose ratio
(by mass) tested, exhibits a mean burning time equal to or less than the mean
burning time of a 2:3 mixture (by mass) of potassium bromate and cellulose and the
criteria for packing group I are not met;

(iii)  Packing group IlI: any substance which, in the 4:1 or 1:1 sample-to-cellulose ratio
(by mass) tested, exhibits a mean burning time equal to or less than the mean
burning time of a 3:7 mixture (by mass) of potassium bromate and cellulose and the
criteria for packing groups | and Il are not met;
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(iv)  Not Division 5.1: any substance which, in both the 4:1 and 1:1 sample-to-cellulose
ratio (by mass) tested, does not ignite and burn, or exhibits mean burning times
greater than that of a 3:7 mixture (by mass) of potassium bromate and cellulose.

(b) TestO.3:

(i)  Packing group I: any substance which, in the 4:1 or 1:1 sample-to-cellulose ratio (by
mass) tested, exhibits a mean burning rate greater than the mean burning rate of a
3:1 mixture (by mass) of calcium peroxide and cellulose;

(if)  Packing group Il: any substance which, in the 4:1 or 1:1 sample-to-cellulose ratio
(bymass) tested, exhibits a mean burning rate equal to or greater than the mean
burning rate of a 1:1 mixture (by mass) of calcium peroxide and cellulose, and the
criteria for packing group | are not met;

(iii)  Packing group III: any substance which, in the 4:1 or 1:1 sample-to-cellulose ratio
(by mass) tested, exhibits a mean burning rate equal to or greater than the mean
burning rate of a 1:2 mixture (by mass) of calcium peroxide and cellulose, and the
criteria for packing groups | and Il are not met;

(iv)  Not Division 5.1: any substance which, in both the 4:1 and 1:1 sample-to-cellulose
ratio (by mass) tested, does not ignite and burn, or exhibits a mean burning rate less
than the mean burning rate of a 1:2 mixture (by mass) of calcium peroxide and

cellulose.”.
2523 Oxidizing liquids
25231 Criteria for classification in Division 5.1

252311 A test is performed to determine the potential for a liquid substance to increase the burning
rate or burning intensity of a combustible substance or for spontaneous ignition to occur when the two are
thoroughly mixed. The procedure is given in the Manual of Tests and Criteria, Part I1l, sub-section 34.4.2 (Test
0.2). It measures the pressure rise time during combustion. Whether a liquid is an oxidizing substance of Division
5.1 and, if so, whether packing groups I, 11 or 111 shall be assigned, is decided on the basis of the test result (see
also precedence of hazards characteristics in 2.0.3).

252312 The classification test results are assessed on the basis of:
(@  Whether the mixture of substance and cellulose spontaneously ignites;

(b)  The comparison of the mean time taken for the pressure to rise from 690 kPa to 2070 kPa
gauge with those of the reference substances.

252313 A liquid substance is classified in Division 5.1 if the 1:1 mixture, by mass, of substance and
cellulose tested, exhibits 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.

25232 Assignment of packing groups

Liquid oxidizing substances are assigned to a packing group according to the test procedure in the
Manual of Tests and Criteria, Part 111, section 34.4.2, in accordance with the following criteria:

(@) Packing group I: any substance which, in the 1:1 mixture, by mass, of substance and
cellulose tested, spontaneously ignites; or the mean pressure rise time of a 1:1 mixture, by
mass, of substance and cellulose is less than that of a 1:1 mixture, by mass, of 50%
perchloric acid and cellulose;
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(b)  Packing group II: any substance which, in the 1:1 mixture, by mass, of substance and
cellulose tested, exhibits 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 solution and
cellulose; and the criteria for packing group | are not met;

(c)  Packing group IlI: any substance which, in the 1:1 mixture, by mass, of substance and
cellulose tested, exhibits 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; and the
criteria for packing groups I and Il are not met;

(d) Not Division 5.1: any substance which, in the 1:1 mixture, by mass, of substance and
cellulose tested, exhibits a pressure rise of less than 2 070 kPa gauge; or exhibits a mean
pressure rise time greater than the mean pressure rise time of a 1:1 mixture, by mass,
of 65% aqueous nitric acid and cellulose.

25.3 Division 5.2 - Organic peroxides
2531 Properties
25311 Organic peroxides are liable to exothermic decomposition at normal or elevated temperatures.

The decomposition can be initiated by heat, contact with impurities (e.g. acids, heavy-metal compounds, amines),
friction or impact. The rate of decomposition increases with temperature and varies with the organic peroxide
formulation. Decomposition may result in the evolution of harmful, or flammable, gases or vapours. For certain
organic peroxides the temperature shall be controlled during transport. Some organic peroxides may decompose
explosively, particularly if confined. This characteristic may be modified by the addition of diluents or by the use
of appropriate packagings. Many organic peroxides burn vigorously.

25312 Contact of organic peroxides with the eyes is to be avoided. Some organic peroxides will cause
serious injury to the cornea, even after brief contact, or will be corrosive to the skin.

2532 Classification of organic peroxides

25321 Any organic peroxide shall be considered for classification in Division 5.2, unless the organic
peroxide formulation contains:

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

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

NOTE: The available oxygen content (%) of an organic peroxide formulation is given by the
formula:

16X2(ni xc;/m;)

where: n = number of peroxygen groups per molecule of organic peroxide i;
¢ = concentration (mass %) of organic peroxide i;
m = molecular mass of organic peroxide i.
25322 Organic peroxides are classified into seven types according to the degree of danger they present.

The types of organic peroxide range from type A, which may not be accepted for transport in the packaging in
which it is tested, to type G, which is not subject to the provisions for organic peroxides of Division 5.2. The
classification of types B to F is directly related to the maximum quantity allowed in one packaging.
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25323 Organic peroxides permitted for transport in packagings are listed in 2.5.3.2.4, those permitted for
transport in IBCs are listed in packing instruction IBC520 and those permitted for transport in portable tanks are
listed in portable tank instruction T23. For each permitted substance listed, the generic entry of the Dangerous
Goods List (UN Nos. 3101 to 3120) is assigned, appropriate subsidiary risks and remarks providing relevant
transport information are given. The generic entries specify:

(@) Organic peroxide type (B to F);

(b)  Physical state (liquid or solid); and

(c)  Temperature control, when required (see 2.5.3.4).
253231 Mixtures of the listed formulations may be classified as the same type of organic peroxide as that
of the most dangerous component and be transported under the conditions of transport given for this type.
However, as two stable components can form a thermally less stable mixture, the self-accelerating decomposition
temperature (SADT) of the mixture shall be determined and, if necessary, temperature control applied as required
by 2.5.3.4.
25324 List of currently assigned organic peroxides in packagings

“Packing Method” codes “OP1” to “OP8” refer to packing methods in packing instruction P520.
Peroxides to be transported should fulfil the classification and the control and emergency temperatures (derived

from the SADT) as listed. For substances permitted in IBCs see packing instruction IBC520, and for those
permitted in tanks, see portable tank instruction T23.
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ORGANIC PEROXIDE Concentration | Diluent | Diluent | Inert |Water| Packing | Control | Emergency | Number |Subsidiary
type A | type B! | solid Method | tempe- | temperature | (Generic risks
(%) rature entry) and
(%) (%) (%) | (%) (°C) (°C) remarks
ACETYL ACETONE PEROXIDE <42 >48 >8 OP7 3105 2)
" <32 as a paste OP7 3106 20)
ACETYL CYCLOHEXANESULPHONYL PEROXIDE <82 >12 OP4 -10 0 3112 3)
" <32 >68 OP7 -10 0 3115
tert-AMYL HYDROPEROXIDE <88 >6 >6 OP8 3107
’tert—AMYL PEROXYACETATE <62 >38 OP7 3105
|tert-AMYL PEROXYBENZOATE <100 OP5 3103
tert-AMYL PEROXY-2-ETHYLHEXANOATE <100 OP7 +20 +25 3115
tert-AMYL PEROXY-2-ETHYLHEXYL CARBONATE <100 OP7 3105
tert-AMYL PEROXY ISOPROPYL CARBONATE <77 >23 OP5 3103
tert-AMYL PEROXYNEODECANOATE <77 >23 OP7 0 +10 3115
" <47 >53 OP8 0 +10 3119
tert-AMYL PEROXYPIVALATE <77 >23 OP5 +10 +15 3113
|tert-AMYLPEROXY-3,5,5-TRIMETHYLHEXANOATE <100 OP7 3105
tert-BUTYL CUMYL PEROXIDE >42 -100 OP8 31643109
" <52 >48 OP8 3108
n-BUTYL-4,4-DI-(tert-BUTYLPEROXY)VALERATE >52-100 OP5 3103
" <52 >48 OP8 3108
tert-BUTYL HYDROPEROXIDE >79 - 90 >10 OP5 3103 13)
" <80 >20 oP7 3105 4) 13)
" <79 >14 | OP8 3107 13) 23)
" <72 >28 OP8 3109 13)
tert-BUTYL HYDROPEROXIDE + <82+>9 >7 OP5 3103 13)

DI-tert-BUTYLPEROXIDE
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ORGANIC PEROXIDE Concentration | Diluent | Diluent | Inert Water| Packing | Control | Emergency | Number |Subsidiary
type A | type B! | solid Method | tempe- | temperature | (Generic risks
(%) rature entry) and
(%) (%) (%) | (%) (°C) (°C) remarks

tert-BUTYL MONOPEROXYMALEATE >52-100 OP5 3102 3)

" <52 >48 OP6 3103

" <52 >48 OP8 3108

" <52 as a paste OP8 3108
tert-BUTYL PEROXYACETATE >52-77 >23 OP5 3101 3)

" >32-52 >48 OP6 3103

" <32 > 68 OP8 3109
tert-BUTYL PEROXYBENZOATE >77-100 OP5 3103

" >52-77 >23 OP7 3105

" <52 >48 OP7 3106
tert-BUTYL PEROXYBUTYL FUMARATE <52 >48 OP7 3105
tert-BUTYL PEROXYCROTONATE <77 >23 OP7 3105
tert-BUTYL PEROXYDIETHYLACETATE <100 OP5 +20 +25 3113
tert-BUTYL PEROXY-2-ETHYLHEXANOATE >52-100 OP6 +20 +25 3113

" >32-52 >48 OP8 +30 +35 3117

" <52 >48 OP8 +20 +25 3118

" <32 > 68 OP8 +40 +45 3119
tert-BUTYL PEROXY-2-ETHYLHEXANOATE + 2,2-DI-(tert- <12+4<14 >14 >60 OP7 3106
BUTYLPEROXY)BUTANE

" <31+<36 >33 OP7 +35 +40 3115
tert-BUTYL PEROXY-2-ETHYLHEXYLCARBONATE <100 OP7 3105
tert-BUTYL PEROXYISOBUTYRATE >52-77 >23 OP5 +15 +20 3111 3)

" <52 >48 OP7 +15 +20 3115
tert-BUTYLPEROXY ISOPROPYLCARBONATE <77 >23 OP5 3103
1-(2-tert-BUTYLPEROXY ISOPROPYL)-3-1ISOPROPENYLBENZENE <71 >23 OP7 3105

" <42 >58 OP8 3108
tert-BUTYL PEROXY-2-METHYLBENZOATE <100 OP5 3103
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ORGANIC PEROXIDE Concentration | Diluent | Diluent | Inert Water| Packing | Control | Emergency | Number |Subsidiary
type A | type B! | solid Method | tempe- | temperature | (Generic risks
(%) rature entry) and
(%) (%) (%) | (%) (°C) (°C) remarks
tert-BUTYL PEROXYNEODECANOATE >77-100 OP7 -5 +5 3115
" <71 >23 OP7 0 +10 3115
" <52 as a stable OP8 0 +10 3119
dispersion in water
" <42 as a stable OP8 0 +10 3118
dispersion in water
(frozen)
" <32 > 68 OP8 0 +10 3119
tert-BUTYL PEROXYNEOHEPTANOATE <71 >23 OP7 0 +10 3115
" <42 as a stable OP8 0 +10 3117
dispersion in water
tert-BUTYL PEROXYPIVALATE >67-77 >23 OP5 0 +10 3113
" > 27 - 67 >33 OP7 0 +10 3115
" <27 >73 OP8 +30 +35 3119
tert-BUTYLPEROXY STEARYLCARBONATE <100 OP7 3106
tert-BUTYL PEROXY-3,5,5-TRIMETHYLHEXANOATE >372-100 OP7 3105
" <42 >58 OP7 3106
" <3237 >6863 OP8 3109
3-CHLOROPEROXYBENZOIC ACID >57-86 >14 OP1 3102 3)
" <57 >3 | >40| OP7 3106
" <77 >6 |>17 | OP7 3106
CUMYL HYDROPEROXIDE >90-98 <10 OP8 3107 13)
" <90 >10 OP8 3109 13) 18)
CUMYL PEROXYNEODECANOATE <87 >13 OP7 -10 0 3115
" <77 >23 OP7 -10 0 3115
" <52 as a stable OP8 -10 