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PART 4

Packing and tank provisions
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CHAPTER 4.1

USE OF PACKAGINGS, INCLUDING INTERMEDIATE
BULK CONTAINERS (IBCs) AND LARGE PACKAGINGS

NOTE: Packagings, including IBCs and large packagings, marked in accordance with 6.1.3, 6.2.2.7, 6.2.2.8, 6.2.2.9,
6.2.2.10, 6.3.4, 6.5.2 or 6.6.3 but which were approved in a country which is not Contracting Party to ADR may
nevertheless be used for carriage under ADR.

4.1.1 General provisions for the packing of dangerous goods in packagings, including IBCs and large
packagings

NOTE: For the packing of goods of Classes 2, 6.2 and 7, the general provisions of this section only
apply as indicated in 4.1.8.2 (Class 6.2, UN Nos. 2814 and 2900), 4.1.9.1.5 (Class 7) and in the
applicable packing instructions of 4.1.4 (P201, P207 and LP200 for Class 2 and P620, P621, P622,
IBC620, LP621 and LP622 for Class 6.2).

4.1.1.1 Dangerous goods shall be packed in good quality packagings, including IBCs and large packagings,
which shall be strong enough to withstand the shocks and loadings normally encountered during
carriage, including trans-shipment between cargo transport units and between cargo transport units and
warehouses as well as any removal from a pallet or overpack for subsequent manual or mechanical
handling. Packagings, including IBCs and large packagings, shall be constructed and closed so as to
prevent any loss of contents when prepared for transport which might be caused under normal
conditions of transport, by vibration, or by changes in temperature, humidity or pressure (resulting from
altitude, for example). Packagings, including IBCs and large packagings, shall be closed in accordance
with the information provided by the manufacturer. No dangerous residue shall adhere to the outside of
packagings, IBCs and large packagings during carriage. These provisions apply, as appropriate, to new,
reused, reconditioned or remanufactured packagings and to new, reused, repaired or remanufactured
IBCs, and to new, reused or remanufactured large packagings.

4.1.12 Parts of packagings, including IBCs and large packagings, which are in direct contact with dangerous
goods:

(a)  Shall not be affected or significantly weakened by those dangerous goods;

(b)  Shall not cause a dangerous effect e.g. catalysing a reaction or reacting with the dangerous goods;
and

(¢)  Shall not allow permeation of the dangerous goods that could constitute a danger under normal
conditions of carriage.

Where necessary, they shall be provided with a suitable inner coating or treatment.

NOTE: For chemical compatibility of plastics packagings, including IBCs, made firom polyethylene

see 4.1.1.21.
4.1.1.3 Design type
4.1.1.3.1 Unless otherwise provided elsewhere in ADR, each packaging, including IBCs and large packagings,

except inner packagings, shall conform to a design type successfully tested in accordance with the
requirements of 6.1.5, 6.3.5, 6.5.6 or 6.6.5, as applicable.

4.1.13.2 Packagings, including IBCs and large packagings, may conform to one or more than one successfully
tested design type and may bear more than one mark.

4.1.1.4 When filling packagings, including IBCs and large packagings, with liquids, sufficient ullage (outage)
shall be left to ensure that neither leakage nor permanent distortion of the packaging occurs as a result
of an expansion of the liquid caused by temperatures likely to occur during transport. Unless specific
requirements are prescribed, liquids shall not completely fill a packaging at a temperature of 55 °C.
However, sufficient ullage shall be left in an IBC to ensure that at the mean bulk temperature of 50 °C
it is not filled to more than 98 % of its water capacity. For a filling temperature of 15 °C, the maximum
degree of filling shall be determined as follows, unless otherwise provided, either:
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(a) Boiling point (initial boiling point) of <60 > 60 > 100 > 200 2300
the substance in °C <100 <200 <300
Degree of filling as a percentage of the 90 92 94 96 98
capacity of the packaging
or

(b)  Degree of filling = % 3 % of the capacity of the packaging.

1+a(50-tf
In this formula o represents the mean coefficient of cubic expansion of the liquid substance
between 15 °C and 50 °C; that is to say, for a maximum rise in temperature of 35 °C,

djs5 -dsg

a is calculated according to the formula: a =
35 x dsg

dis and dso being the relative densities! of the liquid at 15 °C and 50 °C and t; the mean
temperature of the liquid at the time of filling.

4.1.15 Inner packagings shall be packed in an outer packaging in such a way that, under normal conditions of
carriage, they cannot break, be punctured or leak their contents into the outer packaging. Inner
packagings containing liquids shall be packed with their closures upward and placed within outer
packagings consistent with the orientation marks prescribed in 5.2.1.10. Inner packagings that are liable
to break or be punctured easily, such as those made of glass, porcelain or stoneware or of certain plastics
materials, etc., shall be secured in outer packagings with suitable cushioning material. Any leakage of
the contents shall not substantially impair the protective properties of the cushioning material or of the
outer packaging.

4.1.1.5.1 Where an outer packaging of a combination packaging or a large packaging has been successfully tested
with different types of inner packagings, a variety of such different inner packagings may also be
assembled in this outer packaging or large packaging. In addition, provided an equivalent level of
performance is maintained, the following variations in inner packagings are allowed without further
testing of the package:

(a)  Inner packagings of equivalent or smaller size may be used provided:

(i) The inner packagings are of similar design to the tested inner packagings
(e.g. shape - round, rectangular, etc.);

(ii)  The material of construction of the inner packagings (glass, plastics, metal, etc.) offers
resistance to impact and stacking forces equal to or greater than that of the originally

tested inner packaging;

(iii) The inner packagings have the same or smaller openings and the closure is of similar
design (e.g. screw cap, friction lid, etc.);

(iv)  Sufficient additional cushioning material is used to take up void spaces and to prevent
significant movement of the inner packagings; and

(v)  Inner packagings are oriented within the outer packaging in the same manner as in the
tested package.

(b) A lesser number of the tested inner packagings, or of the alternative types of inner packagings
identified in (a) above, may be used provided sufficient cushioning is added to fill the void
space(s) and to prevent significant movement of the inner packagings.

4.1.15.2 Use of supplementary packagings within an outer packaging (e.g. an intermediate packaging or a
receptacle inside a required inner packaging) additional to what is required by the packing instructions
is authorized provided all relevant requirements are met, including those of 4.1.1.3, and, if appropriate,
suitable cushioning is used to prevent movement within the packaging.

1 Relative density (d) is considered to be synonymous with specific gravity (SG) and will be used throughout this
Chapter.
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4.1.153 For the carriage of waste, other than articles, inner packagings of different sizes and shapes, containing
liquids or solids, may be packed together in one outer packaging, provided that the following conditions
are met:

(a)  The waste carried in each inner packaging is not classified as class 1, 2, 6.2 or 7,

(b) By derogation from 4.1.1.5, 4.1.1.5.1, 4.1.1.5.2, 4.1.1.21, 4.1.3.1 to 4.1.3.5, 4.13.7, 4.1.4,
6.1.5.2.1,6.5.6.1.2 and 6.6.5.2.1:

@) The outer packaging is one of the following types:
- 1H2, 1A2, 3A2, 3H1, 3H2, 4A or 4H2;
- 11A, 11HI or 11H2;
- 50A or 50H;

(i)  The outer packaging is tested for packing group I;

(iii)  The outer packaging does not need to be tested according to the tests required for
packagings intended to contain liquids, but it shall be capable of retaining liquids under
normal conditions of carriage;

(iv)  Sufficient cushioning material is used to prevent significant movement of the inner
packagings under normal conditions of carriage;

(v)  If the outer packaging contains inner packagings that are liable to break easily, such as
those made of glass, porcelain or stoneware, or non-leakproof inner packagings, the outer
packaging has a means of retaining any free liquid that might escape from the inner
packagings during carriage, e.g. absorbent material or other equally efficient means of
retention;

(vi)  For polyethylene outer packaging, proof of sufficient chemical compatibility is deemed
to have been provided if the chemical compatibility of the material of the outer packaging
with all the standard liquids described in 6.1.6.1 has been verified as part of a design type
test and approval for packaging of the same material with code 1H1 or 3H1,;

(¢)  Depending on the waste identified in each inner packaging, inner packagings are packed together
in an appropriate outer packaging only by trained and competent personnel in accordance with

1.3.2.2, with the use of instructions or procedures ensuring compliance with 4.1.1.6 and the
provisions of mixed packing of 4.1.10.4;

(d)  The waste contained in one outer packaging is assigned to the most appropriate entry. More than
one entry may be used, if needed. By derogation from 5.1.4, the only marking and labelling on
the outer packaging corresponds to the entry or entries assigned to the outer packaging.

4.1.1.6 Dangerous goods shall not be packed together in the same outer packaging or in large packagings, with
dangerous or other goods if they react dangerously with each other and cause:

(a)  Combustion or evolution of considerable heat;

(b)  Evolution of flammable, asphyxiant, oxidizing or toxic gases;
(c)  The formation of corrosive substances; or

(d)  The formation of unstable substances.

NOTE: For mixed packing special provisions, see 4.1.10.

4.1.1.7 The closures of packagings containing wetted or diluted substances shall be such that the percentage of
liquid (water, solvent or phlegmatizer) does not fall below the prescribed limits during transport.

4.1.1.7.1 Where two or more closure systems are fitted in series on an IBC, that nearest to the substance being
carried shall be closed first.
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41.1.8 Where pressure may develop in a package by the emission of gas from the contents (as a result of
temperature increase or other causes), the packaging or IBC may be fitted with a vent provided that the
gas emitted will not cause danger on account of its toxicity, its flammability or the quantity released,
for example.

A venting device shall be fitted if dangerous overpressure may develop due to normal decomposition
of substances. The vent shall be so designed that, when the packaging or IBC is in the attitude in which
it is intended to be carried, leakages of liquid and the penetration of foreign substances are prevented
under normal conditions of carriage.

NOTE: Venting of the package is not permitied for air carriage.

4.1.1.8.1 Liquids may only be filled into inner packagings which have an appropriate resistance to internal
pressure that may be developed under normal conditions of carriage.

4.1.1.9 New, remanufactured or reused packagings, including IBCs and large packagings, or reconditioned
packagings and repaired or routinely maintained IBCs shall be capable of passing the tests prescribed
in 6.1.5, 6.3.5, 6.5.6 or 6.6.5, as applicable. Before being filled and handed over for carriage, every
packaging, including IBCs and large packagings, shall be inspected to ensure that it is free from
corrosion, contamination or other damage and every IBC shall be inspected with regard to the proper
functioning of any service equipment. Any packaging which shows signs of reduced strength as
compared with the approved design type shall no longer be used or shall be so reconditioned, that it is
able to withstand the design type tests. Any IBC which shows signs of reduced strength as compared
with the tested design type shall no longer be used or shall be so repaired or routinely maintained that
it is able to withstand the design type tests.

4.1.1.10 Liquids shall be filled only into packagings, including IBCs, which have an appropriate resistance to
the internal pressure that may develop under normal conditions of carriage. Packagings and IBCs
marked with the hydraulic test pressure prescribed in 6.1.3.1 (d) and 6.5.2.2.1, respectively shall be
filled only with a liquid having a vapour pressure:

(a)  Such that the total gauge pressure in the packaging or IBC (i.e. the vapour pressure of the filling
substance plus the partial pressure of air or other inert gases, less 100 kPa) at 55 °C, determined
on the basis of a maximum degree of filling in accordance with 4.1.1.4 and a filling temperature
of 15 °C, will not exceed two-thirds of the marked test pressure; or

(b) At 50 °C less than four-sevenths of the sum of the marked test pressure plus 100 kPa; or
(c) At 55 °C less than two-thirds of the sum of the marked test pressure plus 100 kPa.

IBCs intended for the carriage of liquids shall not be used to carry liquids having a vapour pressure of
more than 110 kPa (1.1 bar) at 50 °C or 130 kPa (1.3 bar) at 55 °C.

Examples of required marked test pressures for packagings, including IBCs,
calculated as in 4.1.1.10 (c)

UN Name Class | Packing [ V55 Viss % 1.5 (V55 x 1.5)| Required minimum | Minimum test pressure

No group |(kPa)| (kPa) |minus 100 | testpressure gauge | (gauge)to be marked
(kPa) under 6.1.5.5.4(c) [on the packaging (kPa)

(kPa)

2056 [Tetrahydrofuran 3 II 70 105 5 100 100

2247 [n-Decane 3 III 1.4 2.1 -97.9 100 100

1593 [Dichloromethane | 6.1 11 164 246 146 146 150

1155 |Diethy] ether 3 1 199 299 199 199 250

NOTE 1: For pure liquids the vapour pressure at 55 °C (Vyss) can ofien be obtained from scientific
tables.

NOTE 2: The table refers to the use of 4.1.1.10 (c) only, which means that the marked test pressure
shall exceed 1.5 times the vapour pressure at 55 °C less 100 kPa. When, for example, the test pressure
Jor n-decane is determined according to 6.1.5.5.4 (a), the minimum marked test pressure may be lower.

NOTE 3: For diethyl ether the required minimum test pressure under 6.1.5.5.5 is 250 kPa.

-8-
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4.1.1.11 Empty packagings, including IBCs and large packagings, that have contained a dangerous substance
are subject to the same requirements as those for a filled packaging, unless adequate measures have
been taken to nullify any hazard.

NOTE: When such packagings are carried for disposal, recycling or recovery of their material, they
may also be carried under UN No. 3509 provided the conditions of special provision 663 of Chapter
3.3 are met.

4.1.1.12 Every packaging as specified in Chapter 6.1 intended to contain liquids shall successfully undergo a
suitable leakproofness test. This test is part of a quality assurance programme as stipulated in 6.1.1.4
which shows the capability of meeting the appropriate test level indicated in 6.1.5.4.3:

(a)  Before it is first used for carriage;
(b)  After remanufacturing or reconditioning of any packaging, before it is re-used for carriage.

For this test the packaging need not have its closures fitted. The inner receptacle of a composite
packaging may be tested without the outer packaging, provided the test results are not affected. This
test is not required for:

- Inner packagings of combination packagings or large packagings;

- Inner receptacles of composite packagings (glass, porcelain or stoneware) marked with the
symbol "RID/ADR" in accordance with 6.1.3.1 (a) (ii);

- Light gauge metal packagings marked with the symbol "RID/ADR" in accordance
with 6.1.3.1 (a) (ii).

4.1.1.13 Packagings, including IBCs, used for solids which may become liquid at temperatures likely to be
encountered during carriage shall also be capable of containing the substance in the liquid state.

4.1.1.14 Packagings, including IBCs, used for powdery or granular substances shall be sift-proof or shall be
provided with a liner.

4.1.1.15 For plastics drums and jerricans, rigid plastics IBCs and composite IBCs with plastics inner receptacles,
unless otherwise approved by the competent authority, the period of use permitted for the carriage of
dangerous substances shall be five years from the date of manufacture of the receptacles, except where
a shorter period of use is prescribed because of the nature of the substance to be carried.

NOTE: For composite IBCs the period of use refers to the date of manufacture of the inner receptacle.

4.1.1.16 Where ice is used as a coolant it shall not affect the integrity of the packaging.
4.1.1.17 (Deleted)
4.1.1.18 Explosives, self-reactive substances and organic peroxides

Unless specific provision to the contrary is made in ADR, the packagings, including IBCs and large
packagings, used for goods of Class 1, self-reactive substances of Class 4.1 and organic peroxides of
Class 5.2 shall comply with the provisions for the medium danger group (packing group II).

4.1.1.19 Use of salvage packagings and large salvage packagings

4.1.1.19.1 Damaged, defective, leaking or non-conforming packages, or dangerous goods that have spilled or
leaked may be carried in salvage packagings mentioned in 6.1.5.1.11 and in large salvage packagings
mentioned in 6.6.5.1.9. This does not prevent the use of a larger size packaging, an IBC of type 11A or
a large packaging of appropriate type and performance level and under the conditions of 4.1.1.19.2 and

4.1.1.19.3.

4.1.1.19.2 Appropriate measures shall be taken to prevent excessive movement of the damaged or leaking
packages within a salvage packaging or large salvage packaging. When the salvage packaging or large
salvage packaging contains liquids, sufficient inert absorbent material shall be added to eliminate the

presence of free liquid.

4.1.1.19.3 Appropriate measures shall be taken to ensure that there is no dangerous build-up of pressure.

-9.
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4.1.1.20 Use of salvage pressure receptacles
4.1.1.20.1 In the case of damaged, defective, leaking or non-conforming pressure receptacles, salvage pressure

receptacles according to 6.2.3.11 may be used.

NOTE: A salvage pressure receptacle may be used as an overpack in accordance with 5.1.2. When
used as an overpack, marks shall be in accordance with 5.1.2.1 instead of 5.2.1.3.

4.1.1.20.2 Pressure receptacles shall be placed in salvage pressure receptacles of suitable size. More than one
pressure receptacle may be placed in the same salvage pressure receptacle only if the contents are known
and do not react dangerously with each other (see 4.1.1.6). In this case the total sum of water capacities
of the placed pressure receptacles shall not exceed 3 000 litres. Appropriate measures shall be taken to
prevent movement of the pressure receptacles within the salvage pressure receptacle e.g. by partitioning,
securing or cushioning.

4.1.1.20.3 A pressure receptacle may only be placed in a salvage pressure receptacle if:

(a)  The salvage pressure receptacle is in accordance with 6.2.3.11 and a copy of the approval
certificate is available;

(b)  Parts of the salvage pressure receptacle which are, or are likely to be in direct contact with the
dangerous goods will not be affected or weakened by those dangerous goods and will not cause
a dangerous effect (e.g. catalyzing reaction or reacting with the dangerous goods); and

(c)  The contents of the contained pressure receptacle(s) are limited in pressure and volume so that
if totally discharged into the salvage pressure receptacle, the pressure in the salvage pressure
receptacle at 65 °C will not exceed the test pressure of the salvage pressure receptacle (for gases,
see packing instruction in P200 (3) in 4.1.4.1). The reduction of the useable water capacity of
the salvage pressure receptacle, e.g. by any contained equipment and cushioning, shall be taken
into account.

4.1.1.20.4 The proper shipping name, the UN number preceded by the letters "UN" and label(s) as required for
packages in Chapter 5.2 applicable to the dangerous goods inside the contained pressure receptacle(s)
shall be applied to the salvage pressure receptacle for carriage.

4.1.1.20.5 Salvage pressure receptacles shall be cleaned, purged and visually inspected internally and externally
after each use. They shall be periodically inspected and tested in accordance with 6.2.3.5 at least once

every five years.

4.1.1.21 Verification of the chemical compatibility of plastics packagings, including IBCs, by assimilation of
filling substances to standard liquids

4.1.1.21.1 Scope

For polyethylene packagings as specified in 6.1.5.2.6, and for polyethylene IBCs as specified in
6.5.6.3.5, the chemical compatibility with filling substances may be verified by assimilation to standard
liquids following the procedures, as set out in 4.1.1.21.3 to 4.1.1.21.5 and using the list in table
4.1.1.21.6, provided that the particular design types have been tested with these standard liquids in
accordance with 6.1.5 or 6.5.6, taking into account 6.1.6 and that the conditions in 4.1.1.21.2 are met.
When assimilation in accordance with this sub-section is not possible, the chemical compatibility needs
to be verified by design type testing in accordance with 6.1.5.2.5 or by laboratory tests in accordance
with 6.1.5.2.7 for packagings, and in accordance with 6.5.6.3.3 or 6.5.6.3.6 for IBCs, respectively.

NOTE: Irrespective of the provisions of this sub-section, the use of packagings, including IBCs, for a
specific filling substance is subject to the limitations of Table A of Chapter 3.2, and the packing
instructions in Chapter 4.1.

4.1.1.21.2 Conditions

The relative densities of the filling substances shall not exceed that used to determine the height for the
drop test performed successfully according to 6.1.5.3.5 or 6.5.6.9.4 and the mass for the stacking test
performed successfully according to 6.1.5.6 or where necessary according to 6.5.6.6 with the
assimilated standard liquid(s). The vapour pressures of the filling substances at 50 °C or 55 °C shall not
exceed that used to determine the pressure for the internal pressure (hydraulic) test performed
successfully according to 6.1.5.5.4 or 6.5.6.8.4.2 with the assimilated standard liquid(s). In case that

- 10 -
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filling substances are assimilated to a combination of standard liquids, the corresponding values of the
filling substances shall not exceed the minimum values derived from the applied drop heights, stacking
masses and internal test pressures.

Example: UN No. 1736 Benzoyl chloride is assimilated to the combination of standard liquids "Mixture
of hydrocarbons and wetting solution". It has a vapour pressure of 0.34 kPa at 50 °C and a relative
density of approximately 1.2. Design type tests for plastics drums and jerricans were frequently
performed at minimum required test levels. In practice this means that the stacking test is commonly
performed with stacking loads considering only a relative density of 1.0 for the "Mixture of
hydrocarbons" and a relative density of 1.2 for the "Wetting solution” (see definition of standard liquids
in 6.1.6). As a consequence chemical compatibility of such tested design types would not be verified for
benzoyl chloride by reason of the inadequate test level of the design type with the standard liquid
"mixture of hydrocarbons". (Due to the fact that in the majority of cases the applied internal hydraulic
test pressure is not less than 100 kPa, the vapour pressure of benzoyl chloride would be covered by
such test level according to 4.1.1.10).

All components of a filling substance, which may be a solution, mixture or preparation, such as wetting
agents in detergents and disinfectants, irrespective whether dangerous or non-dangerous, shall be
included in the assimilation procedure.

4.1.1.21.3 Assimilation procedure

The following steps shall be taken to assign filling substances to listed substances or groups of
substances in table 4.1.1.21.6 (see also scheme in Figure 4.1.1.21.1):

(a) Classify the filling substance in accordance with the procedures and criteria of Part 2
(determination of the UN number and packing group);

(b) Ifitis included there, go to the UN number in column (1) of table 4.1.1.21.6;

(¢)  Select the line that corresponds in terms of packing group, concentration, flashpoint, the presence
of non-dangerous components etc. by means of the information given in columns (2a), (2b) and
(4), if there is more than one entry for this UN number.

If this is not possible, the chemical compatibility shall be verified in accordance with 6.1.5.2.5
or 6.1.5.2.7 for packagings, and in accordance with 6.5.6.3.3 or 6.5.6.3.6 for IBCs (however, in
the case of aqueous solutions, see 4.1.1.21.4);

(d)  If the UN number and packing group of the filling substance determined in accordance with (a)
is not included in the assimilation list, the chemical compatibility shall be proved in accordance
with 6.1.5.2.5 or 6.1.5.2.7 for packagings, and in accordance with 6.5.6.3.3 or 6.5.6.3.6 for IBCs;

(e)  Apply the "Rule for collective entries", as described in 4.1.1.21.5, if this is indicated in column
(5) of the selected line;

(f)  The chemical compatibility of the filling substance may be regarded as verified taking into
account 4.1.1.21.1 and 4.1.1.21.2, if a standard liquid or a combination of standard liquids is
assimilated in column (5) and the design type is approved for that/those standard liquid(s).
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Figure 4.1.1.21.1: Scheme for the assimilation of filling substances to standard liquids

Classification of the substance
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if packaging/IBC
design type has been
tested with indicated

standard liquid(s);
may be also valid for

aqueous solutions

to be continued with "Rule for collective entries"

4.1.1.21.4 Aqueous solutions

Aqueous solutions of substances and groups of substances assimilated to specific standard liquid(s) in
accordance with 4.1.1.21.3 may also be assimilated to that (those) standard liquid(s) provided the

following conditions are met:

(@)  The aqueous solution can be assigned to the same UN number as the listed substance in

accordance with the criteria of 2.1.3.3, and

(b)  The aqueous solution is not specifically mentioned by name otherwise in the assimilation list in

4.1.1.21.6, and

(¢)  No chemical reaction is taking place between the dangerous substance and the solvent water.

Example: Aqueous solutions of UN No. 1120 tert-Butanol:

- Pure tert-Butanol itself is assigned to the standard liquid "acetic acid" in the assimilation list.

- Aqueous solutions of tert-Butanol can be classified under the entry UN No. 1120 BUTANOLS in
accordance with 2.1.3.3, because the aqueous solution of tert-Butanol does not differ from the
entries of the pure substances relating to the class, the packing group(s) and the physical state.
Furthermore, the entry "1120 BUTANOLS" is not explicitly limited to the pure substances, and
aqueous solutions of these substances are not specifically mentioned by name otherwise in Table

A of chapter 3.2 as well as in the assimilation list.

- UN No. 1120 BUTANOLS do not react with water under normal conditions of carriage.

-12-



Dziennik Ustaw —-2063 — Poz. 642

As a consequence, aqueous solutions of UN No. 1120 tert-Butanol may be assigned to the standard
liquid "acetic acid".

4.1.1.21.5 Rule for collective entries

For the assimilation of filling substances for which "Rule for collective entries" is indicated in column
(5), the following steps shall be taken and conditions be met (see also scheme in Figure 4.1.1.21.2):

(a) Perform the assimilation procedure for each dangerous component of the solution, mixture or
preparation in accordance with 4.1.1.21.3 taking into account the conditions in 4.1.1.21.2. In
the case of generic entries, components may be neglected, that are known to have no damaging
effect on high density polyethylene (e.g. solid pigments in UN No. 1263 PAINT or PAINT
RELATED MATERIAL);

(b) A solution, mixture or preparation cannot be assimilated to a standard liquid, if:

(i)  The UN number and packing group of one or more of the dangerous components does
not appear in the assimilation list; or

(i)  "Rule for collective entries" is indicated in column (5) of the assimilation list for one or
more of the components; or

(iii) (With the exception of UN No. 2059 NITROCELLULOSE SOLUTION,
FLAMMABLE) the classification code of one or more of its dangerous components
differs from that of the solution, mixture or preparation.

(c) If all dangerous components are listed in the assimilation list, and its classification codes are
in accordance with the classification code of the solution, mixture or preparation itself, and all
dangerous components are assimilated to the same standard liquid or combination of standard
liquids in column (5), the chemical compatibility of the solution, mixture or preparation may
be regarded as verified taking into account 4.1.1.21.1 and 4.1.1.21.2;

(d) If all dangerous components are listed in the assimilation list and its classification codes are
in accordance with the classification code of the solution, mixture or preparation itself, but
different standard liquids are indicated in column (5), the chemical compatibility may only be
regarded as verified for the following combinations of standard liquids taking into account
4.1.1.21.1 and 4.1.1.21.2:

(i)  water/nitric acid 55 %; with the exception of inorganic acids with the classification code
C1, which are assigned to standard liquid "water";

(i)  water/wetting solution;

(iii)  water/acetic acid;

(iv)  water/mixture of hydrocarbons;

(v)  water/n-butyl acetate — n-butyl acetate-saturated wetting solution;

(e) In the scope of this rule, chemical compatibility is not regarded as verified for other
combinations of standard liquids than those specified in (d) and for all cases specified in (b).
In such cases the chemical compatibility shall be verified by other means (see 4.1.1.21.3 (d)).

Example 1: Mixture of UN No. 1940 THIOGLYCOLIC ACID (50 %) and UN No. 2531
METHACRYLIC ACID, STABILIZED (50 %); classification of the mixture: UN No. 3265 CORROSIVE
LIQUID, ACIDIC, ORGANIC, N.O.S.

- Both the UN numbers of the components and the UN number of the mixture are included in the
assimilation list;

- Both the components and the mixture have the same classification code: C3;

- UN No. 1940 THIOGLYCOLIC ACID is assimilated to standard liquid "acetic acid", and UN
No. 2531 METHACRYLIC ACID, STABILIZED is assimilated to standard liquid "n-butyl
acetate/n-butyl acetate-saturated wetting solution". According to paragraph (d) this is not an

- 13-
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acceptable combination of standard liquids. The chemical compatibility of the mixture has to be
verified by other means.

Example 2: Mixture of UN No. 1793 ISOPROPYL ACID PHOSPHATE (50 %) and UN No. 1803
PHENOLSULPHONIC ACID, LIQUID (50 %); classification of the mixture: UN No. 3265
CORROSIVE LIQUID, ACIDIC, ORGANIC, N.O.S.

- Both the UN numbers of the components and the UN number of the mixture are included in the
assimilation list;

- Both the components and the mixture have the same classification code: C3;

- UN No. 1793 ISOPROPYL ACID PHOSPHATE is assimilated to standard liquid "wetting
solution", and UN No. 1803 PHENOLSULPHONIC ACID, LIQUID is assimilated to standard
liquid "water". According to paragraph (d) this is one of the accepiable combinations of
standard liquids. As a consequence the chemical compatibility may be regarded as verified for
this mixture, provided the packaging design type is approved for the standard liquids "wetting
solution" and "water".
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Figure 4.1.1.21.2: Scheme "Rules for collective entries"
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standard liquid "water";
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- Water/n-butyl acetate — n-butyl acetate saturated wetting solution
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4.1.1.21.6 Assimilation list

In the following table (assimilation list) dangerous substances are listed in the numerical order of their
UN numbers. As a rule, each line deals with a dangerous substance, single entry or collective entry
covered by a specific UN number. However, several consecutive lines may be used for the same UN
number, if substances belonging to the same UN number have different names (e.g. individual isomers
of a group of substances), different chemical properties, different physical properties and/or different
transport conditions. In such cases the single entry or collective entry within the particular packing
group is the last one of such consecutive lines.

Columns (1) to (4) of table 4.1.1.21.6, following a structure similar to that of Table A of Chapter 3.2,
are used to identify the substance for the purpose of this sub-section. The last column indicates the
standard liquid(s) to which the substance can be assimilated.

Explanatory notes for each column:

Column (1) UN No.

Contains the UN number:

- Of the dangerous substance, if the substance has been assigned its own specific UN number, or

- Of the collective entry to which dangerous substances not listed by name have been assigned in
accordance with the criteria ("decision trees") of Part 2.

Column (2a)  Proper shipping name or technical name

Contains the name of the substance, the name of the single entry, which may cover various isomers, or
the name of the collective entry itself.

The indicated name can deviate from the applicable proper shipping name.

Column (2b)  Description

Contains a descriptive text to clarify the scope of the entry in those cases when the classification, the
transport conditions and/or the chemical compatibility of the substance may be variable.

Column (3a)  Class

Contains the number of the class, whose heading covers the dangerous substance. This class number is
assigned in accordance with the procedures and criteria of Part 2.

Column 3b)  Classification code

Contains the classification code of the dangerous substance in accordance with the procedures and
criteria of Part 2.

Column (4) Packing group

Contains the packing group number(s) (I, II or III) assigned to the dangerous substance in accordance
with the procedures and criteria of Part 2. Certain substances are not assigned to packing groups.

Column (5) Standard liquid

This column indicates, as definite information, either a standard liquid or a combination of standard
liquids to which the substance can be assimilated, or a reference to the rule for collective entries in

4.1.1.21.5.
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Table 4.1.1.21.6: Assimilation list

UN Proper shipping name Description Class |Classifi- | Packing Standard liquid
No. or cation | group
technical name Code
3.1.2 3.1.2 2.2 2.2 2.1.1.3
@ (2a) (2b) (3a) (3b) (C)) 5
1090 | Acetone 3 Fl1 1I Mixture of hydrocarbons
Remark: applicable only, if
it is proved that the
permeability of the substance
out of the package intended
for carriage has an acceptable
level
1093 | Acrylonitrile, stabilized 3 FT1 1 n-Butyl acetate/
n-butyl acetate-saturated
wetting solution
1104 [ Amyl acetates pure isomers and isomeric 3 F1 1 n-Buty! acetate/
mixture n-butyl acetate-saturated
wetting solution
1105 (Pentanols pure isomers and isomeric 3 F1 /111 n-Butyl acetate/
mixture n-butyl acetate-saturated
wetting solution
1106 | Amylamines pure isomers and isomeric 3 FC /11 Mixture of hydrocarbons
mixture and
wetting solution
1109 [ Amyl formates pure isomers and isomeric 3 F1 11 n-Butyl acetate/
mixture n-butyl acetate-saturated
wetting solution
1120 | Butanols pure isomers and isomeric 3 F1 /111 Acetic acid
mixture
1123 | Butyl acetates pure isomers and isomeric 3 F1 /111 n-Butyl acetate/
mixture n-butyl acetate-saturated
wetting solution
1125 [ n-Butylamine 3 FC I Mixture of hydrocarbons
and
wetting solution
1128 [ n-Butyl formate 3 F1 I n-Butyl acetate/
n-butyl acetate-saturated
wetting solution
1129 | Butyraldehyde 3 Fl 11 Mixture of hydrocarbons
1133 | Adhesives containing flammable liquid 3 F1 I/I/IIT | Rule for collective entries
1139 [ Coating solution includes surface treatments 3 F1 I/I/IIT | Rule for collective entries
or coatings used for
industrial or other purposes
such as vehicle under
coating, drum or barrel
lining
1145 | Cyclohexane F1 11 Mixture of hydrocarbons
1146 | Cyclopentane F1 11 Mixture of hydrocarbons
1153 | Ethylene glycol diethyl F1 111 n-Butyl acetate/
ether n-butyl acetate-saturated
wetting solution
and
mixture of hydrocarbons
1154 | Diethylamine 3 FC 11 Mixture of hydrocarbons
and
wetting solution
1158 | Diisopropylamine 3 FC 11 Mixture of hydrocarbons
and
wetting solution
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UN Proper shipping name Description Class |Classifi- | Packing Standard liquid
No. or cation | group

technical name Code
3.1.2 3.1.2 2.2 2.2 2.1.1.3
@ (2a) (2b) (3a) (3b) “@ (5)
1160 [ Dimethylamine aqueous 3 FC 1I Mixture of hydrocarbons
solution and
wetting solution
1165 | Dioxane F1 II Mixture of hydrocarbons
1170 | Ethanol or Ethanol aqueous solution Fl /11 Acetic acid
solution
1171 [Ethylene glycol monoethyl 3 F1 111 n-Butyl acetate/
ether n-butyl acetate-saturated
wetting solution
and
mixture of hydrocarbons
1172 | Ethylene glycol monoethyl 3 F1 111 n-Butyl acetate/
ether acetate n-butyl acetate-saturated
wetting solution
and
mixture of hydrocarbons
1173 | Ethyl acetate 3 F1 II n-Butyl acetate/
n-butyl acetate-saturated
wetting solution
1177 | 2-Ethylbutyl acetate 3 F1 I n-Butyl acetate/
n-butyl acetate-saturated
wetting solution
1178 |2-Ethylbutyraldehyde F1 11 Mixture of hydrocarbons
1180 [ Ethyl butyrate Fl I n-Butyl acetate/
n-butyl acetate-saturated
wetting solution
1188 [ Ethylene glycol 3 Fl1 I n-Butyl acetate/
monomethyl ether n-butyl acetate-saturated
wetting solution
and
mixture of hydrocarbons
1189 | Ethylene glycol 3 F1 111 n-Butyl acetate/
monomethyl ether acetate n-butyl acetate-saturated
wetting solution
and
mixture of hydrocarbons
1190 [ Ethyl formate 3 F1 II n-Butyl acetate/
n-butyl acetate-saturated
wetting solution
1191 | Octyl aldehydes pure isomers and isomeric 3 F1 1 Mixture of hydrocarbons
mixture
1192 | Ethyl lactate 3 F1 11 n-Butyl acetate/
n-butyl acetate-saturated
wetting solution
1195 | Ethyl propionate 3 F1 I n-Butyl acetate/
n-butyl acetate-saturated
wetting solution
1197 | Extracts, liquid, for 3 F1 /111 Rule for collective entries
flavour or aroma
1198 | Formaldehyde solution, aqueous solution, flashpoint 3 FC I Acetic acid
flammable between 23 °C and 60 °C
1202 |Diesel fuel complying with 3 F1 I Mixture of hydrocarbons
EN 590:2013 + A1:2017 or
with a flashpoint not more
than 100 °C
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UN Proper shipping name Description Class |Classifi- | Packing Standard liquid
No. or cation | group
technical name Code
3.1.2 3.1.2 2.2 2.2 2.1.1.3
(0] (2a) (2b) (3a) (3b) @ (6)]
1202 | Gas oil flashpoint not more than 3 F1 I Mixture of hydrocarbons
100 °C
1202 | Heating oil, light extra light 3 F1 111 Mixture of hydrocarbons
1202 | Heating oil, light complying with 3 Fl1 I Mixture of hydrocarbons
EN 590:2013 + AC:2014 or
with a flashpoint not more
than 100 °C
1203 [ Motor spirit, or gasoline, 3 F1 1I Mixture of hydrocarbons
or petrol
1206 | Heptanes pure isomers and isomeric 3 F1 I Mixture of hydrocarbons
mixture
1207 | Hexaldehyde n-Hexaldehyde 3 F1 111 Mixture of hydrocarbons
1208 | Hexanes pure isomers and isomeric 3 F1 I Mixture of hydrocarbons
mixture
1210 |Printing ink flammable, including 3 F1 I/II/IIT | Rule for collective entries
or printing ink thinning or
Printing ink related reducing compound
material
1212 |Isobutanol F1 111 Acetic acid
1213 [Isobutyl acetate F1 I n-Butyl acetate/
n-butyl acetate-saturated
wetting solution
1214 (Isobutylamine 3 FC I Mixture of hydrocarbons
and
wetting solution
1216 |Isooctenes pure isomers and isomeric 3 F1 I Mixture of hydrocarbons
mixture
1219 |Isopropanol 3 Fl1 11 Acetic acid
1220 [Isopropyl acetate 3 F1 II n-Butyl acetate/
n-butyl acetate-saturated
wetting solution
1221 |Isopropylamine 3 FC 1 Mixture of hydrocarbons
and
wetting solution
1223 | Kerosene 3 F1 111 Mixture of hydrocarbons
1224 | 3,3-Dimethyl-2-butanone 3 F1 1I Mixture of hydrocarbons
1224 |Ketones, liquid, n.o.s. 3 F1 /111 Rule for collective entries
1230 | Methanol FT1 11 Acetic acid
1231 | Methyl acetate F1 I n-Butyl acetate/
n-butyl acetate-saturated
wetting solution
1233 | Methylamyl acetate 3 F1 111 n-Butyl acetate/
n-butyl acetate-saturated
wetting solution
1235 | Methylamine, aqueous 3 FC I Mixture of hydrocarbons
solution and
wetting solution
1237 [ Methyl butyrate 3 F1 I n-Butyl acetate/
n-butyl acetate-saturated
wetting solution
1247 | Methyl methacrylate 3 F1 I n-Butyl acetate/
monomer, stabilized n-butyl acetate-saturated
wetting solution
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UN Proper shipping name Description Class |Classifi-| Packing Standard liquid
No. or cation | group
technical name Code
3.1.2 3.1.2 2.2 22 2.1.1.3
(0)) (22) (2b) (3a) (3b) “@ )
1248 | Methyl propionate 3 F1 I n-Butyl acetate/
n-buty| acetate-saturated
wetting solution
1262 [ Octanes pure isomers and isomeric 3 F1 II Mixture of hydrocarbons
mixture
1263 |Paint including paint, lacquer, 3 F1 I/II/IT | Rule for collective entries
or enamel, stain, shellac,
Paint related material varnish, polish, liquid filler
and liquid lacquer base
or
including paint thinning and
reducing compound
1265 |Pentanes n-Pentane 3 Fl1 11 Mixture of hydrocarbons
1266 |Perfumery products with flammable solvents 3 Fl1 11/111 Rule for collective entries
1268 | Coal tar naphtha vapour pressure at 50 °C not 3 F1 II Mixture of hydrocarbons
more than 110 kPa
1268 | Petroleum distillates, 3 F1 I/IVII | Rule for collective entries
n.o.s.
or
Petroleum products, n.o.s.
1274 [ n-Propanol F1 11/11 Acetic acid
1275 | Propionaldehyde F1 11 Mixture of hydrocarbons
1276 | n-Propyl acetate Fl1 I n-Butyl acetate/
n-butyl acetate-saturated
wetting solution
1277 | Propylamine n-Propylamine 3 FC I Mixture of hydrocarbons
and
wetting solution
1281 | Propyl formates pure isomers and isomeric 3 F1 I n-Butyl acetate/
mixture n-butyl acetate-saturated
wetting solution
1282 |Pyridine 3 F1 11 Mixture of hydrocarbons
1286 |Rosin oil 3 F1 /11 Rule for collective entries
1287 | Rubber solution 3 F1 /11 Rule for collective entries
1296 |Triethylamine 3 FC 11 Mixture of hydrocarbons
and
wetting solution
1297 | Trimethylamine, aqueous | not more than 50 % 3 FC I/1/11 Mixture of hydrocarbons
solution trimethylamine, by mass and
wetting solution
1301 | Vinyl acetate, stabilized 3 F1 I n-Butyl acetate/
n-butyl acetate-saturated
wetting solution
1306 | Wood preservatives, 3 F1 /11 Rule for collective entries
liquid
1547 | Aniline 6.1 T1 11 Acetic acid
1590 | Dichloroanilines, liquid pure isomers and isomeric 6.1 T1 I Acetic acid
mixture
1602 |Dye, liquid, toxic, n.o.s. 6.1 Tl I/11/111 Rule for collective entries
or
Dye intermediate, liquid,
toxic, n.o.s.
1604 | Ethylenediamine 8 CF1 11 Mixture of hydrocarbons
and
wetting solution
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UN Proper shipping name Description Class |Classifi- | Packing Standard liquid
No. or cation | group
technical name Code
3.1.2 3.1.2 2.2 2.2 2.1.1.3
O] (2a) (2b) (3a) (3b) (O] (6]
1715 | Acetic anhydride 8 CF1 11 Acetic acid
1717 | Acetyl chloride 3 FC II n-Butyl acetate/
n-butyl acetate-saturated
wetting solution
1718 | Butyl acid phosphate 8 C3 111 Wetting solution
1719 | Hydrogen sulphide aqueous solution 8 C5 111 Acetic acid
1719 | Caustic alkali liquid, n.o.s. | inorganic 8 (8] 11/111 Rule for collective entries
1730 [ Antimony pentachloride, | pure 8 Cl II Water
liquid
1736 | Benzoyl chloride 8 C3 II Mixture of hydrocarbons
and
wetting solution
1750 | Chloroacetic acid solution | aqueous solution 6.1 TC1 11 Acetic acid
1750 | Chloroacetic acid solution | mixtures of mono- and 6.1 TC1 11 Acetic acid
dichloroacetic acid
1752 | Chloroacetyl chloride 6.1 TCl I n-Butyl acetate/
n-butyl acetate-saturated
wetting solution
1755 | Chromic acid solution aqueous solution with not 8 Cl 1I/111 Nitric acid
more than 30 % chromic
acid
1760 | Cyanamide aqueous solution with not 8 C9 II Water
more than 50 % cyanamide
1760 | O,0-Diethyl- 8 Cc9 I n-Butyl acetate/
dithiophosphoric acid n-butyl acetate-saturated
wetting solution
1760 [ O,0-Diisopropyl- 8 C9 II n-Butyl acetate/
dithiophosphoric acid n-butyl acetate-saturated
wetting solution
1760 | O,0-Di-n-propyl- 8 C9 II n-Buty] acetate/
dithiophosphoric acid n-butyl acetate-saturated
wetting solution
1760 [ Corrosive liquid, n.o.s. flashpoint more than 60 °C C9 I/I/II | Rule for collective entries
1761 | Cupriethylenediamine aqueous solution CT1 /111 Mixture of hydrocarbons
solution and
wetting solution
1764 | Dichloroacetic acid 8 C3 1I Acetic acid
1775 | Fluoroboric acid aqueous solution with not 8 Cl 11 Water
more than 50 % fluoroboric
acid
1778 | Fluorosilicic acid 8 Cl II Water
1779 | Formic acid with more than 85 % acid 8 CF1 I Acetic acid
by mass
1783 | Hexamethylenediamine aqueous solution 8 C7 /111 Mixture of hydrocarbons
solution and
wetting solution
1787 | Hydriodic acid aqueous solution 8 Cl 11/111 Water
1788 | Hydrobromic acid aqueous solution 8 Cl 11/111 Water
1789 | Hydrochloric acid not more than 38 % aqueous 8 Cl1 1/ Water
solution
1790 | Hydrofluoric acid with not more than 60 % 8 CT1 I Water
hydrogen fluoride the permissible period of use:
not more than 2 years
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UN Proper shipping name Description Class [Classifi- | Packing Standard liquid
No. or cation | group
technical name Code
3.1.2 3.1.2 2.2 2.2 2.1.1.3
(0] (2a) (2b) (3a) (3b) @ 6)]
1791 | Hypochlorite solution aqueous solution, containing 8 C9 1I/11 Nitric acid
wetting agents as customary and
in trade wetting solution *
1791 | Hypochlorite solution aqueous solution 8 C9 /1 Nitric acid *
*  For UN No. 1791: Test to be carried out only with vent. If the test is carried out with nitric acid as the standard liquid, an
acid-resistant vent and gasket shall be used. If the test is carried out with hypochlorite solutions themselves, vents and gaskets
of the same design type, resistant to hypochlorite (e.g. of silicone rubber) but not resistant to nitric acid, are also permitted.
1793 |Isopropyl acid phosphate 8 C3 111 Wetting solution
1802 | Perchloric acid aqueous solution with not 8 Col1 I Water
more than 50 % acid, by
mass
1803 | Phenolsulphonic acid, isomeric mixture 8 C3 1T Water
liquid
1805 |Phosphoric acid, solution Cl 111 Water
1814 | Potassium hydroxide aqueous solution (68) 1I/111 Water
solution
1824 [Sodium hydroxide aqueous solution 8 C5 /111 Water
solution
1830 [ Sulphuric acid with more than 51 % pure 8 Cl II Water
acid
1832 | Sulphuric acid, spent chemical stable 8 Cl1 11 Water
1833 | Sulphurous acid 8 Cl1 1I Water
1835 [ Tetramethylammonium aqueous solution, flashpoint 8 C7 I Water
hydroxide, solution more than 60 °C
1840 | Zinc chloride solution aqueous solution Cl 111 Water
1848 | Propionic acid with not less than 10 % and C3 11 n-Butyl acetate/
less than 90 % acid by mass n-butyl acetate-saturated
: wetting solution
1862 | Ethyl crotonate 3 F1 11 n-Buty] acetate/
n-butyl acetate-saturated
wetting solution
1863 | Fuel, aviation, turbine 3 F1 1/11/111 Mixture of hydrocarbons
engine
1866 | Resin solution flammable 3 F1 I/I/II | Rule for collective entries
1902 | Diisooctyl acid phosphate 8 C3 111 Wetting solution
1906 |Sludge acid 8 Cl 11 Nitric acid
1908 | Chlorite solution aqueous solution 8 C9 11/111 Acetic acid
1914 | Butyl propionates 3 F1 111 n-Butyl acetate/
n-butyl acetate-saturated
wetting solution
1915 | Cyclohexanone F1 111 Mixture of hydrocarbons
1917 | Ethyl acrylate, stabilized F1 I n-Butyl acetate/
n-butyl acetate-saturated
wetting solution
1919 | Methyl acrylate, stabilized 3 F1 1I n-Butyl acetate/
n-butyl acetate-saturated
wetting solution
1920 [ Nonanes pure isomers and isomeric 3 F1 111 Mixture of hydrocarbons
mixture, flashpoint between
23 °C and 60 °C
1935 [ Cyanide solution, n.o.s. inorganic 6.1 T4 I/1/111 Water
1940 | Thioglycolic ac