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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
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Introduction

This International Standard was developed to provide requirements and test procedures to meet the
compatibility provisions for plastics Intermediate Bulk Containers (IBCs) to contain liquids as set out in:

This

Danderous Goods [1].

Plastjcs IBC material can be attacked by the chemical contents of the packagé. Such effects a
different mechanisms such as environmental stress cracking (ESC), chemical degradation and sy

The

compatibility with the substances which they are to contain. The(UN text makes special referen
IBCsj|for liquids. The procedure therein contains details of testing for six months at ambient tem
iguid to be carried. RID/ADR permits as an alternative the-Use of standard liquids to which this document
refers.

the |

The

Thesp modal rules do not refer to the .standard liquid tests, but they may still be acceptabl
provisions do not make the six month testya mandatory requirement.

The

interrjational agreements and-the' relevant national regulations [6l: [7] for domestic transport g
goodp.

the European Agreement concerning the International Carriage of Dangerous Goods by
(cavering most of Furope) [2]: and

Road (ADR)

the Regulations concerning the International Carriage of Dangerous Goods by Rail (RID))(c
¢f Europe, parts of North Africa and the Middle East) [51.

procedure is an alternative option to that set out in the UN Recommendations on the

UN recommendations and the associated modal regulations require that all IBCs shall be

UN recommendations are given legal entity not only to ADR and RID, but also to

the International Maritime Dangerous Goads,Code (IMDG Code) (worldwide) [4].

application of this International Standard will need to take account of the requireme

pvering most

Transport of

'e caused by
elling.
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Ce to plastics
perature with
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INTERNATIONAL STANDARD ISO 23667:2007(E)

Packaging — Transport packaging for dangerous goods —
Rigid plastics and plastics composite IBCs — Compatibility
testing

WARNING — The use of this International Standard may involve hazardous materials and equipment.
This [International Standard does not purport to address all of the safety problems associated with its
use. |It is the responsibility of the user of this International Standard to establish' appropriate safety
and health practices and determine the applicability of regulatory limitations prior to use.

1 $cope

This | International Standard specifies the requirements and test methods for compatibilify testing of
polygthylene-based plastics Intermediate Bulk Containers (IBCs) and composite IBCs with plastics inners
contgining liquids. The testing involves storage with the packaged substance, or with a standard liquid as
defingd in Annex A. Annex B describes small scale laboratory tests, which may be used to determine the
assimilation of those products to be carried with the standard. liquids.

This |nternational Standard should be used in conjunction”with one or more of the international rggulations set
out in the Bibliography.

2 ormative references
The [following referenced documents (are" indispensable for the application of this document. For dated
refergnces, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 291, Plastics — Standard‘atmospheres for conditioning and testing

ISO %27-2, Plastics —."Determination of tensile properties — Part 2: Test conditions for njoulding and
extrusion plastics

ISO 1133, Plastics— Determination of the melt mass-flow rate (MFR) and the melt volume-flow fate (MVR) of
thermoplastics

ISO 1183-1, Plastics — Methods for determining the density of non-cellular plastics — Part {: Immersion
methpddiquid pyknometer method and titration method

ISO 1628-3, Plastics — Determination of the viscosity of polymers in dilute solution using capillary
viscometers — Part 3: Polyethylenes and polypropylenes

ISO 1872-2, Plastics — Polyethylene (PE) moulding and extrusion materials — Part 2: Preparation of test
specimens and determination of properties

ISO 2818, Plastics — Preparation of test specimens by machining

ISO 11403-3, Plastics — Acquisition and presentation of comparable multipoint data — Part 3: Environmental
influences on properties

© 1SO 2007 — Al rights reserved 1
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ISO 11542-2:1998, Plastics — Ultra-high-molecular-weight polyethylene (PE-UHMW) moulding and extrusion
materials — Part 2: Preparation of test specimens and determination of properties

ISO 16467:2003, Packaging — Transport packages for dangerous goods — Test methods for IBCs
ISO/IEC 17025, General requirements for the competence of testing and calibration laboratories

ISO 16770, Plastics — Determination of environmental stress crackinge (ESC) of polyethylene — Full- notch
creep test (FNCT)

3 Terms[and definitions
For the purpgses of this document, the following terms and definitions apply.

31
competent guthority
any nationall regulatory body or authority designated or otherwise recognized as suchifor any purpdse in
connection with the regulations specified in the Bibliography

3.2
plastics IBCis
rigid plasticq intermediate bulk containers and composite intermediate~-bulk containers with inner plastics
receptacles (where “plastics” refers to certain types of polyethylene)

NOTE Certain types of polyethylene are listed in A.3.

3.3
packaged suibstance (chemical product)
dangerous liquid with which the IBC is to be filled for transport

NOTE IBCs used for solid packaged substances,-which can become liquid at temperatures encountered @luring
transport, shollld also meet the requirements of IBCs.farliquids.

3.4
standard liquids
defined liquifils that are representativé in” their effect for a specific kind of interaction between a pacKHaged
substance and the plastics IBC

NOTE A full description of the-standard liquids can be found in A.2.

4 Test requirements

4.1 General

Plastics IBCs selected in accordance with Clause 5 shall be conditioned with the packaged substance or a
standard liquid with which it is to be assimilated. Annex C contains a list of substances assimilated to standard
liquids.

For other chemicals not listed in Annex C, small scale laboratory tests (see Annex B) shall be used to prove
assimilation with standard liquids. The standard liquid chosen shall be at least as aggressive as the substance
to be transported. Where the packaged substance to be filled cannot be assimilated with one of the standard
liquids, the packaged substance itself shall be used and its specification recorded. In the event that the effect
is more aggressive than that of the standard liquids, the six month procedure shall be followed, as given
in 7.1, or alternatively, and with the exception of nitric acid > 55 %, the accelerated procedure, as given in 7.2.

NOTE When the standard liquid is water, proof of chemical compatibility is not required.

2 © 1SO 2007 — Al rights reserved
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4.2 Conditioning

Plastics IBCs shall be conditioned in accordance with Clause 7 of this International Standard.

4.3 Post-conditioning inspection

At the end of the conditioning period, the IBCs shall be inspected for leakage. Where no leakage is apparent,
testing in accordance with Clause 7 of ISO 16467:2003 shall commence within 21 days of the end of the
conditioning period (see 7.3).

4.4

Apnlicabilitv
Ll ) r4

The fests referred to in 4.5 to 4.10 below may not be applicable to all types of IBCs. See Table 1.

The fpllowing tests are applicable, as shown in the sequence of testing required.

Table 1 — Applicability of tests

Test Rigid plastics IBC Composite Izgev;i:\crelast cs inner
4.5 PBottom lift test 1st@ 1st@
4.6 [Top lift test 2nd 2 2nd @
4.7 $t_acking test — 25 days at 40 °C 3rd ¢ 3rgbic
contgining standard liquid
g et et | notireat
4.8 |Leakproofness test 4th 4th
4.9 Hydraulic pressure test 5th 5th
4.10 Drop test at —18 °C 6th 6thd

NOTH When mechanical tests, in accordance with ISO 16467, have been successfully carried out, it is not necesspry to carry out
tests #.5 (Bottom lift test), 4.6 (Top lift'test) and 4.7 (Stacking test) for composite IBCs with plastics inner receptacle.

\Vhere IBCs are designed for this method of handling.

Not required where composite IBC has a non-plastics outer component that supports the stacking load.
\Vhere IBCs are designed to be stacked during transport.

A second sample{may be used for the drop test.

Required where\composite IBC has a non—plastics outer component that supports the stacking load.

A second.sample may be used for the stacking test.

-~ 0O QO O T o

4.5 Bottom lift test

When tested in accordance with 7.1 of ISO 16467:2003, there shall be no permanent deformation which
renders the IBC, including base pallet, if any, unsafe for transport and no loss of contents.

4.6 Top lift test

When tested in accordance with 7.2 of ISO 16467:2003, there shall be no permanent deformation which
renders the IBC including the base pallet, if any, unsafe for transport and no loss of contents.

© 1SO 2007 — Al rights reserved 3
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ing test

When tested in accordance with 7.4 of 1ISO 16467:2003, there shall be no permanent deformation which
renders the IBC, including the base pallet, if any, unsafe for transport and no loss of contents.

4.8 Leakproofness test

When tested

in accordance with 7.5 of ISO 16467:2003, there shall be no leakage of air.

4.9 Hydraulic pressure test

When tested
renders the |

4.10 Drop

When tested
from a closu
occurs.

4.11 Equivialent testing

The test msg
methods.

Alternative m
— their equ
their use

prior apy

412 Testn

All IBC tests
check in acq
relative to eg
photographs

5 Select

in accordance with 7.6 of ISO 16467:2003, there shall be no permanent deformation
BC unsafe for transport and leakage of liquid.

lest

in accordance with 7.7 of ISO 16467:2003, there shall be no loss of contents:”A slight disc
re on impact shall not be considered as a failure of the IBC provided(that no further les

thods described in this International Standard shall bexconsidered to be the reference

ethods may be used to demonstrate compliance with relevant regulations provided that:
ivalency to the reference method can be demonstrated;
is recorded in the test report;
roval is obtained from the competent authority.
eport

in conformity with thisdnternational Standard shall be the subject of a test report and specifig
ordance with Annex € of 1SO 16467:2003. It shall be possible to specifically identify the

and/or drawings with unique references to enable identification of the IBC and all its compor

on and preparation of test IBCs

vhich

harge
kage

test

ation
IBC

ch test report, either by the retention of the uniquely referenced IBCs, or by inclusion of sufficient

ents.

5.1 Selec

tionof IBCs

One or two IBCs of each design type, for each filling substance to be tested, shall be selected at random from

a production

batch and submitted for testing.

IBCs shall be

a) atleast48h old,

b) marked with a test reference number which shall also be entered on the test record and later used on the
test report,

4
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¢) individually weighed to establish the tare or the filled mass,

NOTE The form of such weighing may be varied to fit in with whether the IBCs have been supplied full or empty to
the test station. Where the masses of individual empty IBCs are recorded, it is necessary to record only a typical filled
mass (or vice versa).

d) examined for damage, etc., which might invalidate the tests.
The tests set out below should be applied to every design type of IBC, by polymer type and grade.

NOTE For selective testing, see ISO 16467:2003, Annex D.

5.2 | Information to be provided with IBCs

Each| IBC type shall be accompanied by specification(s) for that design type (in the appropriate fprmat set out
in Anpex C of ISO 16467:2003) and by the following additional information as relevant:

The IBC user (with the assistance, where appropriate, of the IBC manufacturer‘and the test labpratory) shall
identffy the packaged substance. In the first instance, this process shall cénsist of identifying the plastics
matefial concerned and its possible interactions, such as swelling, environmental stress crackirlg (ESC) and
molefular degradation.

The gpecification forms for plastics IBCs should identify the material by polymer type and grade.

NOTE Where tests are carried out using the packaged substance, the test report may be appligable for other
substances having equivalent or lesser chemical effects.

5.3 | Filling of IBCs prior to testing
5.3.1 General

IBCs|shall be filled for testing as follows.
a) [for bottom and top lift tests, IBCs shall be prepared in accordance with 7.1 and 7.2 of ISO 1§467:2003.

b) For the stacking test, IBCs-shall be prepared in accordance with 7.4 of ISO 16467:2003.

c) for the leakproofness‘and hydraulic pressure tests, IBCs shall be prepared in accordance|with 7.5 and
7.6 of ISO 16467:2003:

d) For the drop test,"IBCs shall be filled in accordance with 5.3.3.1 of ISO 16467:2003.

5.3.2 Filling.of IBC prior to testing

FiIIingl; ofJBCs shall be carried out in accordance with the following:

The IBC shall be filled to not less than 98 % of the brimful capacity. The brimful (overflow) capacity is
determined by weighing the empty IBC including closures, filing the IBC with water until the water just
overflows, fitting the closure and then weighing the IBC full. Any surplus water is mopped up. No steps shall
be taken, e.g. by tilting or tapping the IBC, to enable water to penetrate into a hollow lifting feature or other
design feature above the closure.

The following formula expresses the brimful capacity:

_ W —m
d

b

(1)

© 1SO 2007 — Al rights reserved 5
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b
w

m

d
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is the brimful capacity, in litres (l);
is the mass of the IBC when brimful with water, in kilograms (kg);
is the mass of the empty IBC, in kilograms (kg);

is the density of water (1,0 kg/l).

When the brimful capacity has already been determined by testing in accordance with 1SO 16467, this

procedure is

motTecessar Yy

The calculatipn of required volume for testing shall be:
oo bx98
10D
where
C is the required volume of water, in litres (1);
b is tHe brimful capacity, in litres (l).

5.4 Closing IBCs

Screw type @
be recorded

Closure torq
torque follow

All tests for 4

NOTE TH

losures shall be tightened to the torque specified by-the applicant where appropriate, which
n the test report.

e shall not differ from one test to anothercin the test report. If it is necessary to revise a cl
ng a failure in one test, then all tests shall'be completed using that torque setting.

particular liquid shall be carried out at the same torque.

e closure torque may vary for different seals.

It is not necgssary to apply the specified torque during the conditioning period if this affects the subse

performance

6 Facilit

6.1 Gene

of the seal during the BC testing.

es for testing

al reguirements

Tests shall b

b carried out at a testing facility capable of meeting the operational provisions of ISO/IEC 17

()

shall

pbsure

juent

D25.

NOTE

This does not imply a requirement for the test laboratory to have attained third party certification or

accreditation, but, if appropriate, such external approval may be obtained from either a national accreditation body or from

the competent

authority.

Testing staff should have a knowledge of the principles of the dangerous goods regulations, as set out in the
UN recommendations.

6.2 Accuracy of measurement equipment

The accuracy of measuring equipment shall be more precise than the accuracy of the measurements in
testing, as specified in 6.3, unless otherwise approved by the competent authority. The measuring equipment
shall be calibrated in accordance with the relevant provisions of ISO/IEC 17025.

© 1SO 2007 — All rights reserved
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6.3 Accuracy of measurements in testing

Measurement equipment shall be selected such that individual measurement results including errors in
reading and calibration shall not exceed the following tolerances:

Mass, in kilograms (kg): +2%

Pressure, in kilopascals (kPa): +3%

Distance / length, in millimetres (mm): +2%

Temperature, in degrees Celsius (°C): +1°C

Time} in minutes (min): +3%

Torquie, in newton-metres (Nm): + 3 Nm or 10 %, whichever is the greatep

NOTH For some measurements, the tolerances might be lower in order to have meaningful measyirements, e.g.

when|measuring masses or dimensions of empty IBCs.

Wherfe only maximum or minimum values are specified in the text, tolerances jare one sided, elg. in 7.2 the
cond|tioning temperature may exceed 40 °C, but shall not be less.

6.4 | Climatic conditions

Ther¢ shall be adequate climatic facilities to meet the requirements in Clause 7 of ISO 16467:2003.

6.5 | Impact surfaces for drop tests
The drop test area shall be horizontal and flat, massive enough to be immovable and rigid gnough to be

non-deformable under test conditions and sufficientlylarge to ensure that the test package falls entirely on the
surfage.

7 Conditioning procedures

7.1 | Six months ambient conditioning
This test shall be carried out at ambient temperature for a period of 6 months.

For the purposes of thisAnternational Standard, ambient temperature, which shall be monitored gnd recorded,
is comsidered to be hot less than 15 °C.

NOTH The'competent authority may, however, allow an extended period of test for temperatures below 15 °C.

7.2 | Accelerated conditioning procedure

The IBCs for test shall be conditioned for 21 days at a minimum temperature of 40 °C with each standard
liquid required.

The procedure shall be applied for polyethylene types as defined in A.3.1 and A.3.2. For other types of
polyethylene such as defined in A.3.3 and A.3.4, the approval of the competent authority shall be obtained.

7.3 Procedure at the end of the conditioning period

At the end of the conditioning period, all IBCs, except those intended to withstand the stack test for 28 days at
40 °C (see Table 1), shall be emptied, rinsed, inspected for damage and prepared for test in accordance with
the test procedures for plastics IBCs for liquids (ISO 16467). Testing shall commence within 21 days of the
end of the conditioning period. If emptied the packaging shall be kept closed until testing commences.

© 1SO 2007 — Al rights reserved 7
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IBCs which have been conditioned with standard liquid, n-butyl acetate, shall be emptied and refilled with a
mixture of 1 % to 10 % aqueous wetting agent solution and 2 % n-butyl acetate for the stacking test.

NOTE For substances presenting a danger at 40 °C, it may be necessary to replace the filling substance by another
substance where at least the same chemical interaction has been demonstrated and the agreement of the competent
authority has been obtained.

The same closures and gaskets used during the conditioning of the IBCs shall be used for the rest of the
tests, i.e. gaskets and closures shall not be replaced.

7.4 Reuse of standard liquids

The standarcl! liquids shall be checked periodically in accordance with Table 2 as their effectiveness calm be

reduced ove

a period of time.

Table 2 — Reuse of standard liquids

Stan

Hard Liquid Specification

Wetting soluti

on New solution for each test or check surface tension (see Ahnex A)

Acetic acid Concentration (99 + 1) %
Normal butyl acetate >98%°2

Mixture of hydrocarbons 16 % to 21 % aromatic content 2
Nitric acid Concentration > 55 %

2 ltis recon
defined type ar]
deviates by mo

mended that the absorption of these standard liquids is periodically checked with a control specimen of polyethyl¢ne of
d grade, in accordance with B.4.1. The used standard liquid is\no longer fit for purpose when the determined absdrption

Fe than 5 % from the original determined value.

Tests to mor
to the freque

itor the quality of the standard liquids shall be done by appropriate means at intervals accqrding

hcy of usage.

© 1SO 2007 — All rights reserved
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AA1

When closures or closure elements are manufactured from materials other than those’ referr

altern

A.2

A.2.1

Wetti
partig

An aqueous solution of 1 % to 10 % of a wetting agent shall be used. The surface tension of this

be (3

The s

ISO 23667:2007(E)

Annex A
(normative)

Standard liquids and applicability to polyethylene types

Introduction

t high density polyethylene, but it can also be applied to medium molecular weight polyéth
produced from the above polyethylene types where the surface or surfaces have been-fluori

ative suitable methods to investigate compatibility may be employed.

Definitions and applicability of standard liquids

Wetting solution

hg solution shall be used for substances causing severe“cracking in polyethylene und
ular for all solutions and preparations containing wetting.agents.

1 to 35) x 1073 N/m at 23 °C.

tacking test shall be carried out on the basis of a relative density of not less than 1,2.

igh molecular

ylene and to
hated.

ed to in A3,

er stress, in

5olution shall

If adgquate chemical compatibility is proved ,with a wetting solution, a compatibility test with acefic acid is not

requi
In th

solut
acco

A.2.]
Aceti
partig
be ug

The s

red.
b case of filling substancess.however, which cause polyethylene to stress crack more

on, adequate chemical compatibility may be proved after preliminary storage for 21 day
dance with 7.2, using the-original filling matter.

P Acetic acid

C acid shall be-used for substances and preparations causing cracking in polyethylene un
ular for menocarboxylic acids and monovalent alcohol, acetic acid of 98 % to 100 % conce
ed with-a.rélative density equal to 1,05.

tacking test shall be carried out on the basis of a relative density not less than 1,1.

than wetting
5 at 40 °C in

Jler stress, in
ntration shall

In the case of filling substances causing polyethylene to swell more than acetic acid, and to such an extent
that the polyethylene mass is increased by up to 4 %, adequate chemical compatibility may be proved after
preliminary storage for 21 days at 40 °C, in accordance with 7.2, using the original filling matter.

A.2.3 Normal butyl acetate

Normal butyl acetate and normal butyl acetate-saturated wetting solution shall be used for substances and
preparations that cause polyethylene to swell to such an extent that the polyethylene mass is increased by up
to 4 % and, at the same time, causes cracking under stress, in particular for phyto-sanitary products, liquid
paints and esters.

©1S0
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Normal butyl acetate of 98 % to 100 % concentration shall be used for preliminary storage in accordance
with 7.2.

For the stacking test, in accordance with 4.7, a test liquid consisting of a 1 % to 10 % aqueous wetting solution
conforming to A.2.1 shall be used mixed with 2 % normal butyl acetate.

The stacking test shall be carried out on the basis of a relative density not less than 1,0.
In the case of filling substances causing polyethylene to swell more than normal butyl acetate, and to such an

extent that the polyethylene mass is increased by up to 7,5 %, adequate chemical compatibility may be
proved after preliminary storage for 21 days at 40 °C, in accordance with 7.2 using the original filling matter.

A.2.4 Mixture of hydrocarbons (white spirit)

A mixture of|hydrocarbons (white spirit) shall be used for substances and preparations causing polyethlylene
to swell, in particular for hydrocarbons, esters and ketones.

A mixture of hydrocarbons having a boiling range of (160 to 220) °C, a relative density.of(0,78 to 0,80, alflash
point above $0 °C and an aromatics content of 16 % to 21 % shall be used.

The stacking|test shall be carried out on the basis of a relative density of not lessthan 1,0.
In the case df filling substances causing polyethylene to swell to such an.exient that the polyethylene mass is

increased by more than 7,5 %, adequate chemical compatibility may be ‘proved after preliminary storage for
21 days at 40 °C, in accordance with 7.2 using the original filling matter:

A.2.5 Nitri¢ acid

Nitric acid shall be used for all substances and preparations having an oxidizing effect on polyethylen¢ and
causing molgcular degradation identical to or less than 55 % nitric acid.

Nitric acid in ja concentration of not less than 55 %.shall be used.
The stacking|test shall be carried out on the basis of a relative density of not less than 1,4.

In the case ¢f filling substances more-strongly oxidizing than 55 % nitric acid or causing degradation ¢f the
molecular mass, proceed in accordance with 7.1.

A.2.6 Water

Water shall be used forestibstances which do not attack polyethylene in any of the cases referred to yinder
A.2.1 to A.2J5, in particular for inorganic acids and lyes, aqueous saline solutions, polyvalent alcohol$ and
organic subsfances‘in"aqueous solution.

The stacking|tést shall be carried out on the basis of a relative density of not less than 1,2.

If the testing has been carried out satisfactorily with at least one of the aqueous-based standard liquids,
wetting solution or 55 % nitric acid, it is not necessary to carry out the testing with water, for the same test
levels (packaging group, relative density, hydraulic pressure).

10 © 1SO 2007 — Al rights reserved
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Definitions of polyethylene types

A.3.1 High molecular weight high density polyethylene (PE-HD-HMW)

The natural relative (non-pigmented) density at 23 °C after annealing at 100 °C for 1 h shall be > 0,940 g/cm3
in accordance with ISO 1183-1.

The melt flow rate at 190 °C per 21,6 kg load shall be < 12 g per 10 min in accordance with ISO 1133.

A.3.2 Medium molecular weight high density polyethylene (PE-HD-MMW)

The rLaturaI relative (non-pigmented) density at 23 °C after annealing at 100 °C for 1 h shall bé'\>

in ac

The
acco

Alternatively, the melt flow rate at 190 °C per 5 kg load shall be < 3,0 g per 10'min and > 0,5 g

acco

A.3.]

PE-X
chen

A.3.4

The matural relative (non-pigmented) density at 232’ after annealing at 100 °C for 1 h shall be

and

The
acco

cordance with 1ISO 1183-1.

melt flow rate at 190 °C per 2,16 kg load shall be <0,5g per 10 min and;>>0,1g p
dance with ISO 1133.

dance with ISO 1133.

8 Cross-linked polyethylene (PE-X)

is polyethylene having a changed chemical structure in which the major proportion of polym
ically connected with each other to form a three-dimensional network.

I Linear medium density polyethylene

0,937 g/cm3 in accordance with ISO 1183-1.

melt flow rate at 190 °C per 2,16 kg load shall be > 5,0g per 10 min and < 10,0g p
dance with ISO 1133.

0,940 g/cm3

er 10 min in

ber 10 min in

er chains are

0,927 g/cm3

er 10 min in
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Annex B
(normative)

Small scale laboratory tests to assess packaged substances against

standard liquids

B.1 Introduction

The small scig
be assimilated to a standard liquid for specific grades of polyethylene (high molecular weight highd

polyethylene
and linear m

For the cro
competent a

Three tests d
Method

Method

Method

NOTE W

B.2 Requ

B.2.1 Resistance to absorption (swelling)

For Method 4
shall be equg

B.2.2 Resistance to environmental stress cracking

For Procedu
or equal effe

For Procedu

le laboratory tests listed as follows shall be used to assess whether a packaged substanc

and medium molecular weight high density polyethylene, additionally cross-linked-pelyeth
pdium density polyethylene).

bs-linked polyethylene and linear medium density polyethylene, the prior,-agreement g
Iithority shall be obtained.

over specific interactions between the packaged substance and the plastics material. These
A: absorption (one procedure);
B: environmental stress cracking (three procedures);

C: molecular degradation (three procedures).

here alternative procedures are described, each procédure may be regarded as equivalent.

rements

| or less than that figure obtained when tested with the applicable standard liquid.

e B1 (B.4.2:2); the results shall demonstrate that, with the packaged substance, there is a |
ct than with)the standard liquid used as a control.

B can
nsity
lene

f the

are:

\ (B.4.1), the percentage weight increase when tested with the packaged substance to be carried

esser

aged

e B2 (B.4.2.3) and Procedure B3 (B.4.2.4), the results shall demonstrate that, with the pack

substance, tl

ereis a time interval to failure equal to or greater than with the standard liquid used as a control.

B.2.3 Resistance to molecular degradation

For Procedure C1 (B.4.3.3), the melt flow rate of the specimen of the material in contact with the packaged
substance shall not exceed that of the same material in contact with 55 % nitric acid.

For Procedure C2 (B.4.3.4), the viscosity number of the sample of the material in contact with the packaged
substance shall not be less than that of the same material in contact with 55 % nitric acid.

For Procedure C3 (B.4.3.5), the elongation at break of the sample in contact with the packaged substance
shall not be less than that with the same material with 55 % nitric acid.

12
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B.2.4 Test report

ISO 23667:2007(E)

A test report shall be prepared. The report shall include a full description of the packaged substance under

test and the plastics material.

B.3 Selection and preparation of test specimens

B.3.1 A representative complete IBC (at least 48 h old) shall be supplied to the testing laboratory. Test

specimens shall be prepared from material cut from this IBC.

By agreement with the competent authority, the tests may also be carried out on test speciméns prepared

from [ compression moulded or extruded sheet produced from a specific polymer grade, 3

thickmess.

B.3.2 Each test specimen shall have a means of identification.

B.3.3 Each test specimen shall be examined for damage, etc., which could invalidate the tests

impeffection or contamination.

B.3.4 For cross-linked polyethylene, only test specimens taken from the {BCs shall be used.

B.4 [Test procedures

B.4.1 Resistance to absorption (Method A)

B.4.1.1 This method details the determination of the’resistance to absorption of the plastics pad

in contact with a packaged substance (see Figure-B.1).

A

(N

~

S

/

Y
8
7
6
; ~
4
3
2
1

//
//
S

(@]

0 2 46 8 10 2 4 8 1014 22 28

Key

X storage period, days

Y increase in mass due to swelling, %
1 mixture of hydrocarbons (white spirit)
2 normal butyl acetate

3 acetic acid

42

nd specified

e.g. surface

kaging when

Figure B.1 — Determination of the absorption (increase in mass) of the samples immersed

in the product at 40 °C
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B.4.1.2 Cut at least three test specimens of area not less than 450 mm2 from the centre of the container
sidewall or from a compression moulded or extruded sheet.

B.4.1.3 Record the initial mass of each of the test specimens ().

B.4.1.4 Keep the test specimens fully immersed in the packaged substance in a suitable receptacle.

B.4.1.5 Immerse the test specimens until absorption is complete, i.e. constant mass is reached. For normal
test conditions with specimen thickness 2,0 mm or less and test temperature 40 °C, this is typically achieved

within a test period of 28 days.

B.4.1.6 At the end of the test period or at appropriate test intervals, remove the test pieces, remove all traces
of surface liquid, and record the mass of each test piece (7).

B.4.1.7 Use fest specimens only once.
B.4.1.8 Resllts: Record the mean of three results to two significant figures.
The % mass|increase, AW, is:
AW =100 (W — W) | Wy
where
Wy is the initial mass;
W, is the mass at end of test period.

B.4.1.9 Criteria for assessment: The percentage mass increase, when tested with the packaged substance,
shall be less|than or equal to that obtained when tested withidhe appropriate standard liquid.

NOTE THis can be expected to be:
— up tp 1 % for water, wetting agent solution,.acetic acid, or nitric acid;
— appfoximately 4 % for n-butyl acetate;

— approximately 7,5 % for mixture ©of hydrocarbons (white spirit).
B.4.2 Resistance to environmental stress cracking (Method B)

B.4.2.1 General
One of the fdllowing three alternative procedures shall be used to determine environmental stress crackir|g:

a) pinimpressionitest (see B.4.2.2);

b) bent striptest{see B4-2-37;

c) full notch creep test (see B.4.2.4)

B.4.2.2 Pin impression test (Procedure B1)

B.4.2.2.1 Special equipment required for test

B.4.2.2.1.1 Polished pins, made from material resistant to the product under test, e.g. stainless steel, glass,
as specified in Figure B.2.

B.4.2.2.1.2 Tool for notching specimen to the required dimensions, as shown in Figure B.3. The notch
radius shall be < 0,05 mm.

14 © 1SO 2007 — Al rights reserved
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A

 J

 J

A

a2  Pplished.

B.4.2.2.2 Preparation of test specimens

Cut 3

The dlistance between the bottom of the notch and the edge of the’hole shall be (5 + 0,1) mm or
tter being used to shorten the testing time with certain grades of polyethylene.

the I

5 +0,1°

Figure B.2 — Polished pins for pin impression test

t least 70 specimens from the packaging, or from a compression moulded or extruded she
specimen shall be not less than 50 mm long, 30 mm wide and 2 mm_or greater in thickng
specimen shall be notched and a hole drilled (3 mm in diameter) in aceordance with Figure B.3.

irection of extrusion.

Y

A

2 (
n S
v g
y I -
A
)
a | 2
25
779
v A
B 25 p 25 |
50

ISO 23667:2007(E)

Dimensions in millimetres

et. Each test
ss. The test

4 +0,1) mm,

b in millimetres

Figure B.3 — Test specimen for pin impression test

B.4.2.2.3 Preconditioning procedure

e 5 mm dimension may be 4 mm where appropriate, in which case, the 1,5 mm dimension is increased to 2,5 mm.

Immerse test specimens in both the packaged substance and the standard liquid for a period of 21 days at
either (40 £ 1) °C or a higher specified temperature controlled to + 1 °C, the latter being used to shorten the

test time with certain grades of polyethylene.

Where it has been shown that this pre-conditioning effect has no effect on test liquids and assimilated
products, this step may be eliminated.

©1S0
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B.4.2.2.4 Stress cracking test

2007(E)

Immerse an equal number of specimens in both the packaged substance and the standard liquid; normally,

this is wetting solution or acetic acid.

n-Butyl acetate may be used where it is intended to show the combined effect of stress cracking and
absorption. This depends on the results of Method A (see B.4.1).

At the end of the storage period, remove the test pieces, and put aside 10 specimens. Insert the polished
pin (B.4.2.2.1.1) into the 3 mm hole in each of the remaining specimens. The pin shall penetrate the test piece
until the parallel section of the pin is inserted into the hole.

Return thesd
stress crack
2 % n-butyl 3

At appropria
carefully. Cu
on the notch

Determine th

Calculate the
a percentagg

cetate (see B.2.2).

N\
A4

a) Tedt sample with pin

Key

40 °C?

b) Storage in filling substance

pinned pieces to the liquids and immerse as in B.4.2.2.3, except for n-butyl acetate where the
ng test is performed in a mixture of 1 % to 10 % aqueous wetting agent solution Mijxed with

e intervals, remove 10 pieces and allow them to cool to room temperature,"\Remove thg pins
each across the 3 mm hole parallel to the notched edge (see Figure B.4). Carry out a tensile test
bd part of each of the test pieces no longer than 8 h after removal from the test liquid.

e tensile strength in accordance with ISO 527-2 at (23 + 2) °C with atesting speed of 20 mn/min.

mean tensile strength of each set of test pieces. Graphically plot the residual tensile strength as
of the tensile strength of the original 10 test pieces which were put aside after pre-storage.

> C 1
4 b

c) Tensile test

1 test sample section A

@ 40 °C or 50 °C where appropriate.
Testing speed, v = 20 mm/min.

b

16

Figure B.4 — Pin impression test: specimen preparation, storage and testing
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B.4.2.2.5 Criteria for assessment

Compare the curves to determine whether the packaged substance has a stronger or weaker effect than the
standard liquid, as shown, e.g. in Figure B.5.

YA
100 1
W 2
3
50
ol | | | >
2 4 6 8 20 40~ 60 80 200 400 600800 X
0,1 10 100 10p0
Key
X slorage period, days
Y rgsidual tensile strength, o max,%
1 sfandard liquid
2 fifling substance 2 (less aggressive than standard liquid)
3 filling substance 1 (more aggressive‘than standard liquid)
4 re¢sidual tensile strength curves
5 tifne standing until test sample is cracked through

Figure B.5 — Pin impression test

An alternative-visual method of assessment of specimen failure times may be used.

15 sgniples as in B.4.2.2.2 are preconditioned as per B.4.2.2.3 and subjected to the stress cragking method
as inB#224- By vistat-checksthe-time—for uad\illg is—determined-foreach pillllcd test ba|||p|e (the crack
usually propagates from the tip of the notch to the pin). The criterion for assessment is based on the time for 8
of the 15 specimens in the standard liquid to have failed (7). For the packaged substance, this time shall not
be less than T.

This alternative method may be used with the approval of the competent authority.
B.4.2.3 Bent strip test — “Bell telephone test” (Procedure B2)

B.4.2.3.1 Principle

This procedure uses specimens with a controlled imperfection (notch) in accordance with ASTM D 1693-00.

© 1SO 2007 — Al rights reserved 17
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B.4.2.3.2 Special equipment

Slot notching tool, transfer tool, bending tool, see Figures B.6, B.7 and B.8.

Key
1

18

blade

Figure B.6 — Slot notching tool

Figure B.7 — Transfer tool

a) Clamp open with flat specimen

Figure B.8 — Specimen bending tool

/ N —
| | Vﬂ |
T————g ] |
Y= —
lo| Oy —— _/"/‘ """"""""""" ]

b) Clamp closed with bent specimen
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B.4.2
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.3.3 Preparation of test specimens

Cut a suitable number of test specimens from the packaging side wall, or from a compression moulded or
extruded sheet. Test specimens cut from the container shall be subsequently compression moulded, using a

speci

The f

fied moulding temperature and cooling rate in accordance with ISO 1872-2 Method B.

inished thickness shall be (1,875 + 0,125) mm.

Cut out 10 test specimens of dimensions (38,0 + 2,5) mm x (13,0 + 0,8) mm from the moulded sheet with a
sharp cutting die. Do not cut test specimens from within 10 mm of the edge of the moulded sheet. Check that
all the test pieces are within the specified thickness tolerances.

Using
depth

B.4.2

Immg
temp

Whete it has been shown that this pre-conditioning has no effect on test liquids and assimilated

step

B.4.2

Place
perio

Using
holdq
the te

Placq
temp

Inspe
show

The fest shall be terminated-when all specimens have failed or after 1 000 h.

a sharp blade and jig, notch each test specimen centrally over a length of (19,05 £ 041
of (0,35 + 0,05) mm.

.3.4 Pre-conditioning procedure

rse the test specimens in the product under evaluation for 21 days at 40yC or a hig
brature controlled to + 1,0 °C.

may be eliminated.

.3.5 Stress cracking test

the test specimens, notch side upwards in a bending«clamp and, using a vice, close the
d of approximately 30 s.

a transfer tool, carefully remove the test specimens from the clamp and place them in t
r, a channel of length 165 mm, depth 10 mm, @nd internal width (11,75 + 0,05) mm. Gently
st specimens to ensure that they are all firmhyagainst the base of the channel, see Figure B

the channel in a suitable receptaclé-and cover it with the product under evaluation
erature of 40 °C or a higher specified:femperature controlled to + 1 °C.

ct each test piece at suitabletest intervals (normally daily) and record as a failure any te
s a visible defect, usually a erack running at right angles to the notch.

b) mm and a

ner specified

products, this

Clamp over a

he specimen
press down
9.

Store at a

st piece that
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1
a) Test specimen b) Specimen holder c) Specimens in test assembly

Figure B.9 — Bent strip test: Test specimen, holder and assembly

B.4.2.3.6 Criteria of acceptance

The time for |50 % of specimens to fail (50 value) in the packaged;substance shall be > /50 in the stapdard
liquid.

B.4.2.4 Fu|l notch creep test (FNCT) (Procedure B3)

B.4.2.4.1 Principle

A test specinien in the form of square section.bar with coplanar notches in each face at the centre is subjpected
to a static tepsile load in a temperature controlled environment in accordance with ISO 16770. The geofnetry
of the test specimen is such that plang” conditions are obtained and brittle failure occurs under appropriate
load and temperature conditions. The time for this brittle failure to occur after loading is recorded.

B.4.2.4.2 Terms and definitions

B.4.2.4.2.1
failure
generally, complete separation of the two halves of the test specimen

B.4.2.4.2.2
brittle failure
failure where the fracture surface exhibits no permanent material deformation to the naked eye, e.g.
stretching, elongation or necking down

See Figure B.10 a).

NOTE In tougher materials, an extended ligament may form in the centre, see Figure B.10 b).

B.4.2.4.2.3

ductile failure

failure where the fracture surface clearly exhibits permanent material deformation with stretching, elongation

and necking down

See Figure B.10 c).
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B.4.2.4.2.4
ligament area
remaining cross-sectional area after notching

v LN

Figure B.10 — Fracture surfaces

B.4.2.4.3 Apparatus

B.4.2.4.3.1 Loading device

A suifable device for applying the load is a lever arm loading machine with an arm ratio between
A typjical example of such a device is shown in Figure'B.11. The lever arm ratio R is equal to /, /
lever|arm is fitted with the top specimen grip and the weight carrier, it shall be horizontal, i.e. bala

The

Epecimen grips shall be designed to prevent slippage of the test specimen and ensure th

transmitted axially through the test piece, \e/g. via a low friction universal coupling to prevent b
test gpecimen during the test. A typical test specimen grip assembly is shown in Figure B.12.

In addition to the above example; the tensile load may be applied directly using dead weights
means for producing a constant load.

The Ipading device should-be capable of applying the load to an accuracy of + 1,0 %.

NOTH 1 The balanéed loading apparatus as described in ISO 6252 has also been used satisfactorily.

a) Brittle b) Brittle c) Ductilg

1:1 and 10:1.
l5. When the
nced.

t the load is
nding of the

or any other

applied load

The functioning and calibration of the equipment shall be checked on a regular basis because the

is a (g

weig

ritical parameter. The calibration of a lever arm machine can be checked by hanging a seflies of known

ts on\the specimen side of the lever arm and counterbalancing these in turn with weights ¢n the weight
hanger_The ratio of the former to the latter provides a direct measure of the arm ratio and hencg a check on

th 43 £ L1 |~
e OPUIGLIUII Ur urc 1mmractinmme.

In the case of multiple specimen testing, care shall be taken to avoid undue disturbance of the remaining test
specimens, when one or more of the other test specimens fail.

NOTE 2

Measurement of the extension of the test piece or movement of the lever arm provides useful information. The

rate of extension of the test specimen will increase when the initiation of the crack from the notch has occurred and will
increase rapidly when failure is imminent.

© 1SO 2007 — All rights reserved
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Dimensions in millimetres

»
B>

N1

Key
counterwgight

low friction roller or knife edge
balance Igver arm

example gf environmental chamber
environmgnt

weights
weight hapger

N o b WON -~

Figure B.11 — Loading device
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sinall environmental chamber
cpupling pin
grub screws to prevent slipping
clamp bolts
glass tube
nptch

heat shrink tube

N O O WN -

Figure B.12 — Specimen grip assembly

B.4.2.4.3:2Thermostatically controlled environment

H Kk

A suttable—ehamber—shalbe—desigred—to—contain—the—envirorment—and—ensure—ful—mmersie
specimen(s). The chamber shall be constructed of material(s) which shall not effect the environment or vice
versa. The temperature of the environment shall be controlled to maintain the test specimens within + 1,0 °C
of the specified test temperature. Where the environment is aggressive, the chamber can be very small as
shown in Figure B.12 with the test specimen grip assembly.

NOTE When the environment is likely to separate, constant agitation is required.

B.4.2.4.3.3 Temperature measuring device

A calibrated thermometer, thermocouple or thermistor with an accuracy of + 1,0 °C is suitable.

© 1SO 2007 — All rights reserved
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B.4.2.4.3.4 Timing device

This shall automatically stop or record the point when the test specimen fails by either fracture or excessive

displacement of the grips. The accuracy of the timing equipment shall be + 1 min.

B.4.2.4.3.5 Notching apparatus

The machine shall be designed so that the notches are coplanar and the plane of notching is perpendicular to
the tensile axis of the test specimen. The machine shall have a device to ensure that the notches are placed
in the centre of the test specimen. Razor blades shall be used provided their notch tip radius is less than
10 um. A cutting machine with a tool, like a broaching device, is also acceptable as an alternative, provided

the notch tip

NOTE A

B.4.2.4.3.6

A microscop

radius IS also less than 10 ym.

Microscope

the tips of thg¢ notches) after failure. It shall be read to an accuracy of + 100 um.

B.4.2.44

B.4.2.4.4.1

Typical test 4

such that th
Figure B.13)

Preparation of test specimens

Test specimen geometry

Table B.1 — Test specimen geometry

Hevice, appropriately dimensioned, as illustrated in ISO 11542-2:1998, Figure B.1 would be satisfactory.

b is required to allow accurate measurement of the actual ligament dimensions (distance bet

pecimen geometries are given in Table B.1. If other specimens are used, these should be

b ligament area is approximately 50 % of the total Cross-sectional area of the specimen
This is to make sure that specimen failure will ocecur'under the specified conditions.

ween

made
(see

Specimen dimensions Notch depth Stress Temperature
Test specimen mm mm MPa °C
length x width x breadth
A 100 x 10 <10 1,60 4,00 or 6,00 80
B2 90 X6x'6 1,00 9,00 50
C 90-x 6 x 6 1,00 12,00 23

@  Test speci

men B,

90.mm x 6,0 mm x 6,0 mm, with a 1,0 mm notch depth is recommended.

24
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A
Y

2
o |/
Key
w  width
! lgngth
b bfeadth
1 ligament area
2 nptch

Figure B.13 — Test specimen showing notch and ligament area

B.4.2.4.4.2 Test specimen preparation

Prepare test specimens for-material testing from compression moulded sheet. ISO 1872-2 (Method B) or
ISO 11542-2:1998 (Table1) shall be used as appropriate. (These International Standards spe¢ify moulding
and ¢ooling conditions:) Machine the test specimens to size from the moulded sheet in accprdance with
ISO 2818. Trim thelspecimen edges of any remaining swarf left after machining. Test specimens cut from
extruped or moulded finished goods shall be machined according to ISO 2818.

B.4.2.4.4:3 7 Test specimen notching

Notclh—speeimens—atroom—temperature—Fake—due—care—to-avoid-blunting—theroteh—durirg—mantfacture, e.g.
use of excessive speed/force, as this will invalidate the results. If a razor blade is used, it shall be used for
notching no more than one hundred notches. Whichever device is used for notching, the tolerance on the
required notch depth is + 0,1 mm. Notch integrity shall be inspected microscopically.

B.4.2.4.4.4 Conditioning of test specimens

Store notched specimens at (23 + 2) °C according to 1SO 291. When they are required for use at other
temperatures, they shall be conditioned in the environment at the test temperature for 1,0 h after clamping in
the loading apparatus, prior to loading.

NOTE If other than the recommended test specimens (90 x 6,0 x 6,0) mm specimens are used, for thicker section
specimens a longer conditioning period may be required.

© 1SO 2007 — Al rights reserved 25


https://standardsiso.com/api/?name=73abe7c496a029e88daa5cf8511b2e6e

ISO 23667:2007(E)

B.4.2.4.5 Test procedure

B.4.2.4.5.1 Choice of stress and temperature

Select a stress and temperature from Table B.1 which will cause brittle failure of the test specimens. It is
advisable to test a number of specimens, say 4, with nominal stresses above and below the selected value;
this is to compensate for variability in ligament area introduced during the notching operation. For example, at
a selected stress of 9 MPa, a series of nominal stress values such as 8,25, 8,75, 9,25 and 9,75 MPa could be
used.

A stress of 9,0 MPa at 50 °C using SpecimenB (90 x 6,0 x 6,0) mm with 1,0 mm notch depth, is

recommendédd.
B.4.2.4.5.2 [Calculation of test load
The test load is calculated from the formula:

y= Aol (B.1)

9,81R

where

M is the applied mass, in kilograms (kg);

A, is the nominal ligament area, in square millimetres (mm?2);

o is the required tensile stress, in megapascals (MPa);

R is the lever arm ratio (Figure B.11), which equals-one for a dead weight system.
B.4.2.4.5.3 |Application of load to test specimen
Place the nojched test specimen in the grips of the lever loading machine (Figures B.11 and B.12), takind care
to avoid benfling and twisting the specimen: Position the test specimen with half its length free betweegn the
grips with thg notch plane located in the(centre. The whole specimen located in the grips shall be immerged in
the environment and conditioned to the_temperature specified in Table B.1. After conditioning, gradually ppply
the calculated load to the lever arm avoiding shock loading of the test specimen. At the same time, aclivate
the clock or ming device.
NOTE 1 It has been foundconvenient to lower the weight carrier using a suitable jack or other means.
NOTE 2  Lqwer temperatures will increase the time to failure of the test specimen. Higher temperatures will degrease
the time to failure, butif too high a temperature is used, changes in crystallinity and possible oxidative ageing may pccur.
The same will japply When different environments are used.
B.4.2.4.5.4 Calculation of results

The fracture surface of each test specimen is examined to ensure that it is of the brittle type (see Figure B.10).
The dimensions of the ligament are measured using a travelling microscope and the ligament area is

calculated.

The applied stress, g;, is given by the following formula:

oL
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where
o, s the corrected tensile stress, in megapascals (MPa);
A4, is the measured ligament area, in square millimetres (mm2);
M is the applied mass, in kilograms (kg);

R is the lever arm ratio (Figure B.11) which equals one for a dead weight system.

The time to failure is plotted against the actual applied stress and the failure time at the reference stress
inter; otated-fromthe glapil.

B.4.2.4.6 Precision and reproducibility

At th

b present time, there is no international agreement on precision and reproducibility. The pre

test method is not known and an indication of repeatability is given in Figure B.14>A’full precisi
will be given in the next revision of ISO 16770. For a reference stress of 9 MPa, the failure tim

30,5

h with 95 % confidence limits of + 0,5 h. The standard deviation from the regression line is 1
Y A
45
40
]
35 .

* \\ll\

cision of this
bn statement
P is given as
h.

25 S |
B
20
15 >
7,5 8 8,5 9 9,5 10 10,5 X
Key
X applied stress, NiPa
Y time, h

Figure B.14 — Indication of repeatability

The major sources of error are:

a)
b)
c)
d)

e)

the load is applied too quickly, blunting of the notch may occur rendering the results invalid;
the notch is too blunt after notching;

the notches are not co-planar;

the tolerances on environment temperature are not met;

the environment has aged or has not been stirred.

© 1SO 2007 — All rights reserved
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B.4.2.4.7 Criteria of acceptance

The time to failure in the packaged substance shall be greater than the time to failure in the standard liquid.

B.4.2.4.8 Test report

The test report shall include the following information:

a)

b)

c)

d)
e)
f)
9)
h)
i)
j)
k)

B.4.3 Resistance to molecular degradation (Method C)

B.4.3.1 General

reference to this International Standard;

all details necessary for complete identification of the test material, e.g. manufacturer, production
data, etq.;

all details necessary for the identification of the test specimen, e.g. cut from compression moulded gheet,
or from a container;

the actugl stress, based on the ligament area, used on the test specimen;

time to fhilure in comparison to the standard liquid or duration of test if failure has‘\not occurred;
specimgn dimensions as given in Table B.1;

environment temperature and concentration;

full details of the environment used;

any variations introduced not in the standard, e.g. notchingprocedure;

date and time for start and end of the test;

method pf notching, i.e. razor blade or broach.

One of the tHree alternative proceddres shall be used for determining the resistance to molecular degradation:

a)

b)

c)

d)

28

Procedure C1: measuring-melt mass-flow rate (MFR);

Procedure C2: measutring viscosity number;

If the packaged substance causes absorption <1 %, in accordance with the procedure in B.4.1, the
specimen shall be dried (e.g. in a vacuum storage oven at 50 °C) until the mass remains constant to a
level < 1 % before measuring the MFR.

If the packaged substance causes higher absorption ratios after drying, this implies that Procedure C1 is
not applicable, and in this case, Procedure C2 or Procedure C3 shall be used.

If the packaged substance (e.g. organic peroxide) penetrates into the PE specimen and leads to
cross-linking at elevated temperatures (MFR measurement conditions), Procedure C3 shall be used.
Procedure C1 and C2 are not applicable.

For cross-linked PE (PE-X), Procedure C3 shall be used. Procedures C1 and C2 are not applicable.

© 1SO 2007 — All rights reserved
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.3 Melt mass-flow rate (Procedure C1)

3.1

Cut a suitable number of test specimens of an area not less than 450 mm2 from the packaging

sidewall or from a compression moulded or extruded sheet. Identical specimen dimensions shall be used for
the samples to be immersed in both the packaged substance under evaluation and the standard liquid 55 %

nitric

B.4.3

B.4.3

acid.
.3.2 Determine the initial MFR of a minimum of three test specimens in accordance with ISO 1133.
.3.3  For each evaluation, place a minimum of three test specimens per test interval as specified in

B.4.3.3.4 in a suitable receptacle and immerse them in the product under evaluation. Store the receptacle at

o

40 °G

B.4.3
remo
oven
toal

B.4.3

B.4.3

B.4.3
conts
used
liquid

B.4.3
B.4.3

recef
spec

B.4.3
remo
unde

B.4.3

B.4.3

B.4.3
ISO

dime
and {

Lot ol H R + + [T A N, o W)
Ul d TIyricT spTullicU ICIpcliatulc CUTNMroncu v 11,V u.

ve a set of at least three pieces. Carefully wash and dry the specimens, and condijtion‘them
under conditions sufficient to remove residual product, until the mass of the spegimen rem
bvel < 1 %.

.3.5 Measure the MFR of each set of test specimens in accordance with)ISO 1133.

.4 Viscosity number (VN) (Procedure C2)

.4.1 Cut a suitable number of test specimens of an area not/less than 450 mm?2 from th
iner side wall or from a compression moulded or extruded:sheet. Identical specimen dimens
for the samples to be immersed in both the packaged ‘substance under evaluation and

55 % nitric acid.

.4.2 Determine the initial VN of a minimum of three test specimens in accordance with IS¢
.4.3 For each evaluation, place a minimum of three test specimens per test interval

tacle and immerse them in the productiunder evaluation. Store the receptacle at 40 °Q
fied temperature controlled to + 1,0 °Cx

4.4 After 21 days, and subsequently at 7-day intervals for a total storage period of u
ve a set of at least three speecimens. Carefully wash and dry them and condition them in a
[ conditions sufficient to remoye any residual products.

.4.5 Measure the VN of each set of test specimens in accordance with ISO 1628-3.

.5 Elongationto’break (Procedure C3)

.5.1 Cut, 'a suitable number of test specimens to I1SO 527-2 Type 5 or 1B, in acc
1403-3rom the centre of a packaging side wall in the extrusion direction. Identig
nsionssshall be used for the samples to be immersed in both the packaged substance und
he-standard liquid 55 % nitric acid.

.3.4  After 21 days, and subsequently at 7-day intervals for a total storage period of up to 42 days,

in a vacuum
hins constant

e centre of a
ions shall be
the standard

D 1628-3.

n a suitable
or a higher

b to 42 days,
acuum oven

prdance with
al specimen
er evaluation

B.4.3.5.2

elongation to break of 5 specimens at an elongation rate of v = 100 mm/min.

B.4.3.5.3

For each evaluation, place a minimum of 5 test specimens per test interval i

In accordance with ISO 527-2, use a tensile testing machine to determine the initial percentage

n a suitable

receptacle and immerse them in the product under evaluation. Store the receptacle at 40 °C or a higher

speci

fied temperature controlled to + 1,0 C.

B.4.3.5.4 After 21 days, and subsequently at 7-day intervals for a total storage period of up to 42 days,
remove a set of at least 5 specimens. Carefully wash and dry them and allow them to reach equilibrium at

(23 +

NOTE

1) °C prior to testing.

Other periods of testing may be applied where prior experience has shown them to be suitable,

are stated in the test report.

©1S0
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B.4.3.5.5 Measure the percentage elongation to break of each set of test specimens in accordance with
ISO 527-2.

B.4.3.6 Criteria of assessment

The packaged substance shall be assimilated to the standard liquid 55 % nitric acid if it causes equal or less
damage, i.e. the specimens show in any of the following tests:

— Procedure C1: equal or lower increase in melt flow rate (MFR);

— Procedure C2: equal or lower decrease in viscosity number (VN);

— Procedufe C3: equal or less reduction in elongation to break.
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Annex C
(informative)

Assimilation of packaged substance to standard liquids

Introduction

The chemical r‘nmlnafihilify of the Inlaqtir*q material with dangpmnc |i('1lllidQ may he verified with st

ndard liquids

(see
subs
filling
for c
teste
the fi

The
RID//

manu
base

NOTE

Annex A and 6.1.5.2.6 RID/ADR [8] [2l), which are representative of the damaging effe
ances on plastics packagings manufactured from high or medium molecular masspalys
substances assimilated to the standard liquids are listed in 6.1.6.2 of RID/ADR. They. may
brriage without further testing, provided the particular packaging design types Have been
1 with the relevant standard liquid(s) (see Annex A) and provided that the density;and vapou
ling substance is covered by the test level of the particular standard liquids.

substance list in 6.1.6.2 of RID/ADR represents the best knowledge”existing around 19
ADR structure has revealed some omissions and on the basis of input from experts represe

ct of various
thylene. The
be accepted
successfully
r pressure of

B0. The new
nting plastics

facturers, plastics converters and plastics packagings users a neWw) assimilation list has bgen prepared

H on

the existing list of substances in 6.1.6.2 of RID/ADR,;

mew substances where proof of the chemical compatibility is available.

The list will be reviewed and updated periodically.on the basis of new test results.

In pr

a)

EXA

paring this new list, the following principles-have been applied.

ubstances included in the new assimilation list are based on test results that prove the
ssimilated to the appropriate standard liquid and its effect on plastics material is no wqg
tandard liquids (see Annexes A and B).

ubstances not meeting this-condition are not included in the assimilation list.

ome specific substanees of the existing list of RID/ADR have been omitted from the new

PLE 1 Acéording to the existing list UN 1147 Decahydronaphthalene is assimilated to White Sp

substance is
rse than the

assimilation

irit (mixture of

assimilated to nitric acid.

e)

assimilation list, provided that:

1)

2)

©1S0

Collective entries as defined in the regulations for the transport of dangerous goods are included in the

they describe well-defined chemical groups of substances, and there is confidence that test results of

specific members of a chemical group of substances can be assigned to the whole group; or

they can be subjected to the new “Rule for collective entries” (see C.3.6).
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C.2 Explanation of the assimilation list

C.2.1 Structure

The list of assimilated substances in Table C.1 are shown in the same order as they appear in Table A of
Chapter 3.2 of RID/ADR.

C.2.2 Explanatory notes for each column

Column 1 UN No. Contains the UN number from Chapter 3.2 Table A of RID/ADR.

This contains the name as shown in Table A of RID/ADR in bold
Other common isomers and synonyms are included.

Column 2 Name

type.

Column 3 | Description Contains a descriptive text after the name to clarify the scope of the ¢ntry.

Column 4 |Class Contains the number of the class, assigned by RID/ADR;

Column 5 |[Classification code  Contains the classification code of the .dangerous substang

accordance with the procedures and criteria of*Part 2 of RID/ADR.
Column 6 Brous

Packing group Contains the packing group number (l,{INor Ill) assigned to the dang

substance. Certain substances are notassigned to packing groups.

h the
B.6).

Column 7 Standard liquid Contains either the standard liquid(s) (as defined in Annex A) to whig

entry is assimilated or a referencé to an assimilation procedure (see C.

C.3 Use of the assimilation list

C.3.1 Geneéral requirements

The chemic
detergents 4
included in t
Hypochlorite
is not covere|

The proof of
only depends
dependent o
substance in

EXAMPLE

al compatibility can be influenced by non-dangerous components, e.g. wetting agen
nd disinfectants. Therefore,all*components of a solution, mixture or preparation have

ne assimilation procedure- ‘If hot specifically provided in the assimilation list (see, e.g. UN
aqueous solution), the.chemical compatibility for additional components in solutions or mix
d except for those cases’'as indicated in C.3.5.

the chemical compatibility of design types of plastics packagings manufactured from HDP

on successfully’performed design type tests with the relevant standard liquid(s) itself, but is
n the applied-test level in connection with the density and vapour pressure of the dang
ended forcarriage.

UN\736 Benzoyl chloride is assimilated to standard liquids “Mixture of hydrocarbons and w

ts in
0 be
1791
tures

F not
also
Brous

etting

solution”. Benkaykchloride has a vapour
type tests were dently-performed-a d gired vel—-pra ; 8 8 8 gtest is
performed with stacking loads considering a density of 1,0 for the mixture of hydrocarbons and a density of 1,2 for the
wetting solution. As a consequence, the proof of the chemical compatibility of such tested design types would not be
covered for benzoyl chloride by reason of the inadequate test level of the standard liquid “mixture of hydrocarbons” for the
intended carriage of benzoyl chloride. (Due to the fact that the inner hydraulic test pressure in the most cases is 100 kPa
at the minimum, the vapour pressure of the benzoyl chloride would be covered by such test level.)

esign

C.3.2 Classification according to RID/ADR

In order to undertake a compatibility test, it is necessary to classify the substance in accordance with the
provisions of RID/ADR. The procedures for classification can be found in Part 2 of RID/ADR. It should be
noted that where one of the collective entries of RID/ADR is used (see RID/ADR 2.1.1.2) then it is required
that the most specific entry for that substance is used (see RID/ADR 2.1.2.4).
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C.3.3 Substances not listed in the assimilation list

When a dangerous substance has not been assimilated to a standard liquid in the list included i

n this annex,

then chemical compatibility should be proven by other methods. Design type tests successfully performed with

the dangerous substance in accordance with this standard and small scale laboratory tests aga
liquids (see Annex B) are two possible procedures proving the chemical compatibility.

C.3.4 Substances listed in the assimilation list

inst standard

For the assimilation of listed substances and groups of substances mentioned by name (either assigned to

single entries or collective entries as defined in RID/ADR 2.1), the following steps should be unde

rtaken.

Look|for the UN number determined according to C.3.2 in Column 1 of the assimilation list.

Seleg¢t the correct row by means of the name, description and/or packing group given in"Celumns
there| is more than one entry for the particular UN number in the assimilation listselect the r
ponds to the substance being assimilated, e.g. in terms of concentration, flashpoint, etc.

EXAMPLE 3-Methyl-1-heptene is not indicated as a specific isomer mentioned/by name among
mber 1216 in the assimilation list. In such case, the row with the name Isooctenes may be selected, if
isomer are in accordance with the criteria of class 3, classification code Fi\and packing group I, e
ric mixture” is indicated in cell of the column “Description”.

ical compatibility is proven when the packaging design“type has been approved for
(s) shown in Column 7.

the rule for collective entries (as described in C.3.6);f this is indicated in Column 7 of the
ule for collective entries” against this substance.

2,3and 6. If
pw that most

the entries of
the properties
en if the entry

he standard

selected row

accordance

otherwise in

acid.

Aqueous solutions of substances and groups‘of substances assimilated to specific standard liquidi(s) may also
be agsimilated to that/those standard liquids, provided the following conditions are met:
a) e aqueous solution shall be.assigned to the same UN number as the listed substance in
ith the criteria of 2.1.3.3 of RID/ADR; and
b) e aqueous solution.i§_not specifically mentioned by name either in Table A of RID/ADR of
e assimilation list;»and
c) ere is no chemical reaction between the dangerous substance and the solvent water.
EXAMPLE Aqueous solutions of UN 1120 fert-Butanol may be assimilated to the standard liquid acetig
Reasopns:

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

Aqueous solutions of tert-Butanol can be classified under the entry UN 1120 BUTANOLS in accordance with 2.1.3.3.

of RID/ADR, 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 of RID/ADR.

— UN 1120 BUTANOLS do not react with water under the normal conditions of transport.

© 1SO 2007 — All rights reserved
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C.3.6 Rule

for collective entries

The following steps should be made.

a)

Undertake the assimilation procedure for each specific component of the particular solution, mixture or

preparation in accordance with C.3.2, C.3.3 and C.3.4, taking into account the general requirements of
C.3.1. If there are components that are known to have no effect on HDPE, then these can be ignored

(e.g. soli

1) the

d pigments in UN 1263 PAINT or PAINT RELATED MATERIAL).

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

UN number and pnr‘king group of one or mare of the compaonents does not appear in the

ist to

this
2) the
cod
3) the
Tab

In any of the

If all the entr
or preparatiol
combination
provided the
liquids.

Annex; or

classification code of one or more of its dangerous components differs from the €lassifig
b for the solution, mixture or preparation itself; or

le C.1.

be instances, chemical compatibility should be proven by other methods-(see C.3.3).

es in Column 5 are allocated to the same classification code as<he entry for the solution, m
h itself, and if all dangerous components are assimilated to the_same standard liquid or the

of standard liquids given in Column 7, chemical compatibility may be regarded as pr
particular packaging design type is approved for the standard liquid or combination of sta

If there is indlicated in Column 5 of all selected rows for the dangerous components, the same classifig

code as the
assimilated t

entry of the solution, mixture or preparation,  itself, and if the dangerous component
b different standard liquids given in Column 7\Chemical compatibility may be regarded as pr

ation

phrase “Rule for collective entries” for one or more of the components appgars in Column 7 of

xture
same
bven,
ndard

ation
5 are
bven,

provided the|assimilation of the individual components.meets one of the following combinations of stapdard

liquids and the particular packaging design type is approved for that indicated combination of standard liquids:

a) water/nifric acid 55 % (except when an inerganic acid of classification code C1 has been assimilated to
water);

b) water/wetting solution;

c) water/adetic acid;

d) water/mixture of hydrocarbens;

e) water/n-putyl acetate~ n-butyl acetate-saturated wetting solution.

In the scope|of this_rule, chemical compatibility of solutions, mixtures and preparations is not proven, if there

results anoth
to be proved

er combination of standard liquids from the assimilation process. The chemical compatibilit
by other means.

y has

EXAMPLE 1

Mixture of UN 1940 thioglycolic acid (50 %) and UN 2531 methacrylic acid,

stabilized

(50 %);classification: UN 3265 corrosive liquid, acidic, organic, n.o.s.1); this n.o.s. entry and both components show the
same classification code: C3; step 2 is met. According to the assimilation list, UN 1940 thioglycolic acid is assimilated to
standard liquid “acetic acid” and UN 2531 methacrylic acid, stabilized to “n-butyl acetate/n-butyl acetate-sat. wetting
solution”, one of the not acceptable combinations of standard liquids according to step 4. As a consequence this mixture
has to be tested itself according to the small scale laboratory tests.

EXAMPLE 2 Mixture of UN 1793 isopropyl acid phosphate (50 %) and UN 1803 phenolsulfonic acid (50 %);
classification: UN 3265 corrosive liquid, acidic, organic, n.o.s.; this n.o.s. entry and both components show the same
classification code: C3; step 2 is met. According to the assimilation list, UN 1793 isopropyl acid phosphate is assimilated

1) n.o.s. = not otherwise specified.
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to standard liquid “wetting solution” and 1803 phenolsulfonic acid is assimilated to standard liquid “water”, one of the
acceptable combinations of standard liquids according to step 4. As a consequence, this mixture can be assimilated to
standard liquids “wetting solution and water”, if all general requirements mentioned above are met.

C.3.7 Scheme for the assimilation of substances to standard liquids

For details on Figure C.1, see C.3.1 to C.3.6.

Carrying out the classification

pr J\JUdUI \vielviviv)] dll IH tU C.32 vv;th
theg purpose of determination of the
WUN No. and the packing group

Is the UN No.
and packing group
included in the
assimilation list?

<

Does the
substance belong to
a substance or a group of
substances listed in the
assimilation list?

To be continued with the
"rule for céllective entries"

Laboratory tests are
necessary

Does column 7
contain a definite
standard liquid or a
combination of
standard liquids?

To be continued with the
"rule for collective entries"

Yes

Figure C.1 — Scheme for the assimilation of substances to standard liquids

Chemical compatibiliy
is proven, if the packaging
design type i$ approved
for the particular standard
liquid(s): :Lroof of
chemical compatibility
may be alsq valid for
aqueous solutions of
the substance|(see C.3.5)
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For more information on Figure C.2, see C.3.6.

Single entries, collective entries,
solutions, mixtures preparations

with indication of the "rule for
collective entries" in column 7

'

Are the
enftries included in
the agsimilation list for all
components of the
mixture?

Have all
cpmponents the

sameg] classification code
ap the particular
mixture?

Are all
components assimilated
to the same standard liquid.or
combiination of standard
liquids?

BN

Yes

No Laboratory tests are

necessary

Laboratory tests are
necessary

Are all
components assimilated
separately or together to one
of the combination of standard
liquids named below
in the list?

Yes

No

Laboratory tests ar¢
necessary

Y

Chemical compatibility is
proven, if the design type is
approved for the concerning

standard liquid(s)

Chemical compatibility is
proven, if the design type is
approved for the concerning

standard liquid(s)

36

Figure C.2 — Rule for collective entries
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List of combinations of standard liquids:

— water/nitric acid (55 %) (except when an inorganic acid of classification code C1 has been assimilated to
water);

— water/wetting solution;
— water/acetic acid;

— water/mixture of hydrocarbons;

— \vater/n-butyl acetate — n-butyl acetate /saturated wetting solution.

NOTH Clause references in column 3 of Table C.1 refer to the European agreement concerning the international
carriage of dangerous goods by road (ADR) [2],

Table C.1 — List of substances assimilated to standard liquids

Classification | (Packing
code group

“ (2) (3) (4) (5) (6) 7)
109D |Acetone 3 F1 1]

UN No. Name Description Class Standard liquid

Mixture of hygrocarbons

Remark: apglicable only if

it is proved th
permeability
substance oy
package inte
carriage has
level

at the

Df the

t of the

hded for

An acceptable

1098

Acrylonitrile

stabilized

FT1

n-Butyl acetg

te/

n-butyl acetafe-saturated
wetting solutipn

110¢ | n-Amyl acetate

F1

n-Butyl acetgte/
n-butyl acetafe-saturated
wetting solutipn

110¢ | sec-Amyl acetate

F1

n-Butyl acetgte/
n-butyl acetafe-saturated
wetting solutipn

110¢ | Isoamyl acetate

mixture of 2- and
3-methylbutyl acetate

F1

n-Butyl acetgte/
n-butyl acetaje-saturated
wetting solutipn

110¢ | Isoamyl.acetate

pure

F1

n-Butyl acetgte/
n-butyl acetaje-saturated
wetting solutipn

1 10|4 Amyl acetates

isomeric mixture

F1

n-Butyl acetgte/
n-butyl acetaje-saturated

wetting solution

1105 | 2-Methyl-2-butanol

F1

n-Butyl acetate/
n-butyl acetate-saturated
wetting solution

1105 |Pentanols

synthetic isomeric
mixture, flashpoint
below 23 °C

F1

n-Butyl acetate/
n-butyl acetate-saturated
wetting solution

1105 | n-Pentanol

F1

n-Butyl acetate/
n-butyl acetate-saturated
wetting solution

1105 | 2-Pentanol

F1

n-Butyl acetate/
n-butyl acetate-saturated
wetting solution
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Table C.1 (continued)

(1)

UN No.

Name

()

Description

@)

Class

(4)

Classification
code

(5)

Packing
group

(6)

Standard liquid

(7)

1105

3-Pentanol

3

F1

n-Butyl acetate/
n-butyl acetate-saturated
wetting solution

1105

Isoamyl alcohol

containing
2,2-Dimethyl-1-propanol

F1

n-Butyl acetate/
n-butyl acetate-saturated
wetting solution

1105

2-Methyl-1-butanol

active alcohol of
fermentation

F1

n-Butyl acetate/
n-butyl acetatessaturatpd
wetting solution

1105

3-Methyl-1-butanol

F1

n-Butyl acetate/
n-butyl@cetate-saturatpd
wetting solution

1105

3-Methyl-2-butanol

F1

n3Butyl acetate/
n-butyl acetate-saturatpd
wetting solution

1105

Pentanols

primary, mixture of
1-pentanol and
2-methyl-1-butanol

F1

n-Butyl acetate/
n-butyl acetate-saturatpd
wetting solution

1105

Pentanols

synthetic isomeric

mixture, flashpoint

between 23 °C and
60 °C

F1

n-Butyl acetate/
n-butyl acetate-saturatpd
wetting solution

1106

n-Amylamine

FC

Mixture of hydrocarborj
and
wetting solution

[

1106

2,2

Qimethyl-1-propylamine

FC

Mixture of hydrocarborj
and
wetting solution

[

1106

2-Methyl-2-butylamine

FC

[

Mixture of hydrocarborj
and
wetting solution

1106

2-Methylbutylamine

FC

[

Mixture of hydrocarborj
and
wetting solution

1106

3-Methylbutylamine

FC

Mixture of hydrocarbor|
and
wetting solution

[

1106

3-Peptylaming

FC

Mixture of hydrocarbor
and
wetting solution

[

1106

Amylamines

ISOMeric mixture,
flashpoint below 23 °C

FC

VIixture of hydrocarbons
and
wetting solution

1106

sec-Amylamine

FC

Mixture of hydrocarbons
and
wetting solution

1106

Amylamines

isomeric mixture,
flashpoint between
23 °Cand 60 °C

FC

Mixture of hydrocarbons
and
wetting solution

1109

n-Amyl formate

F1

n-Butyl acetate/
n-butyl acetate-saturated
wetting solution

38

© 1SO 2007 — All rights reserved



https://standardsiso.com/api/?name=73abe7c496a029e88daa5cf8511b2e6e

Table C.1 (continued)

ISO 23667:2007(E)

flammable liquid

50 °C not more than
110 kPa

UN No. Name Description Class Classification | Packing Standard liquid
code group
(1) (2) (3) (@) (5) (6) (7)
1109 |lsoamyl formate 3 F1 1} n-Butyl acetate/
n-butyl acetate-saturated
wetting solution
1109 | Amyl formates isomeric mixture 3 F1 1} n-Butyl acetate/
n-butyl acetate-saturated
wetting solution
112D | sec-Butanol 3 F1 Il Acetic acid
112D | tert-Butanol 3 F1 Il Aceticagid
112D | Butanols isomeric mixture, 3 F1 Il Acetje’acid
flashpoint below 23 °C
112D | n-Butanol 3 F1 I} Acetic acid
112D | sec-Butanol flashpoint between 3 F1 i Acetic acid
23°Cand 35°C
112D | Butanols isomeric mixture, 3 F1 11} Acetic acid
flashpoint between
23 °Cand 60 °C
1123 | sec-Butyl acetate 3 F1 Il n-Butyl acetgte/
n-butyl acetafe-saturated
wetting solutipn
1123 | tert-Butyl acetate 3 F1 Il n-Butyl acetgte/
n-butyl acetafe-saturated
wetting solutipn
1123 | Butyl acetates isomeric mixture, 3 F1 Il n-Butyl acetate/
flashpoint below)23 °C n-butyl acetafe-saturated
wetting solutipn
112B | n-Butyl acetate 3 F1 1} n-Butyl acetgte/
n-butyl acetafe-saturated
wetting solutipn
1123 | Butyl acetates isomeric mixture, 3 F1 1} n-Butyl acetgte/
flashpoint between n-butyl acetaje-saturated
23°Cand 60 °C wetting solutipn
1126 | n-Butylamine 3 FC Il Mixture of hyprocarbons
and
wetting solutipn
1128 | n-Butyl formate 3 F1 Il n-Butyl acetgte/
n-butyl acetaje-saturated
wetting solutipn
112Pp }Butyraldehyde 3 F1 Il Mixture of hygrocarbons
113] Ad | vapour pressure at 3 E1 I Rule for colleictive entries
flammable liquid 50 °C more than
175 kPa
1133 | Adhesives containing vapour pressure at 3 F1 Rule for collective entries
flammable liquid 50 °C more than
110 kPa, but not more
than 175 kPa
1133 | Adhesives containing vapour pressure at 3 F1 Il Rule for collective entries
flammable liquid 50 °C more than
110 kPa, but not more
than 175 kPa
1133 | Adhesives containing vapour pressure at 3 F1 Il Rule for collective entries
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Table C.1 (continued)

UN No. Name Description Class Classification | Packing Standard liquid
code group
O] 2 (3) 4) (5) (6) (7)
1133 | Adhesives containing flashpoint between 3 F1 ] Rule for collective entries
flammable liquid 23°Cand 60 °C
1133 | Adhesives containing having a flashpoint 3 F1 ] Rule for collective entries
flammable liquid below 23 °C and
viscous according to
2.2.3.1.4, vapour
pI’QQQIII’Q at 50 °C maore.
than 175 kPa
1133 | Adhgsives containing having a flashpoint 3 F1 1} Rule for collective,entries
flammable liquid below 23 °C and
viscous according to
2.2.3.1.4, vapour
pressure at 50 °C more
than 110 kPa, but not
more than 175 kPa
1133 | Adhgsives containing having a flashpoint 3 F1 1] Rule for collective entrfes
flamrpable liquid below 23 °C and
viscous according to
2.2.3.1.4, vapour
pressure at 50 °C not
more than 110 kPa
1139 | Coafing solution (includes vapour pressure at 3 Rl Rule for collective entrfes
surface treatments or coatings | 50 °C more than
used|for industrial or other 175 kPa
purppses such as vehicle under
coatipg, drum or barrel lining)
1139 oating solution (includes vapour pressure at 3 F1 Rule for collective entrfes
surf e treatments or coatings |50 °C more than
used|for industrial or other 110 kPa, but not more
purpgses such as vehicle under | than 175 kPa
coatipg, drum or barrel lining)
1139 oating solution (includes vapour pressure at 3 F1 Il Rule for collective entrfes
surf e treatments or coatings |50 °C-more than
used|for industrial or other 110-kRa, but not more
purpgses such as vehicle under | than-175 kPa
coatipg, drum or barrel lining)
1139 oating solution (includes vapour pressure at 3 F1 Il Rule for collective entrfes
surf e treatments or coatings |50 °C not more than
used|for industrial or gther 110 kPa
purpgses such as vehicle under
coatipg, drum orbarrel lining)
1139 | Coafing solution (includes flashpoint between 3 F1 1} Rule for collective entrfes
surface treatments or coatings |23 °C and 60 °C
used|fér-industrial or other
purpéses-steh-as-vehicle-tnder
coating, drum or barrel lining)
1139 | Coating solution (includes having a flashpoint 3 F1 1} Rule for collective entries
surface treatments or coatings | below 23 °C and
used for industrial or other viscous according to
purposes such as vehicle under | 2.2.3.1.4 vapour
coating, drum or barrel lining) pressure at 50 °C more
than 175 kPa
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Table C.1 (continued)

ISO 23667:2007(E)

UN No. Name Description Class Classification | Packing Standard liquid
code group
O] (2) (3) 4) (5) (6) (7)
1139 | Coating solution (includes having a flashpoint 3 F1 ] Rule for collective entries
surface treatments or coatings | below 23 °C and
used for industrial or other viscous according to
purposes such as vehicle under | 2.2.3.1.4, vapour
coating, drum or barrel lining) pressure at 50 °C more
than 110 kPa, but not
more than 175 kPa
113P | Coating solution (includes having a flashpoint 3 F1 ] Rule for cOllective entries
surface treatments or coatings | below 23 °C and
used for industrial or other viscous according to
purposes such as vehicle under | 2.2.3.1.4, vapour
coating, drum or barrel lining) pressure at 50 °C not
more than 110 kPa
114p | Cyclohexane 3 F1 Il Mixture of hyprocarbons
114p | Cyclopentane 3 F1 Il Mixture of hyflirocarbons
11538 | Ethylene glycol diethyl ether 3 F1 ] n-Butyl acetgte/
n-butyl acetafe-saturated
wetting solutipn
and
mixture of hyprocarbons
1154 | Diethylamine 3 FC Il Mixture of hyfirocarbons
and
wetting solutipn
1158 | Diisopropylamine 3 FC Il Mixture of hygrocarbons
and
wetting solutipn
116D | Dimethylamine aqueous solution 3 FC Il Mixture of hygrocarbons
and
wetting solutipn
116p |Dioxane 3 F1 Il Mixture of hyfirocarbons
116P | Extracts, aromatic, liquid vapour pressure at 3 F1 | Rule for collective entries
50 °C more than
175 kPa
116P | Extracts, aromatic,(liquid vapour pressure at 3 F1 Rule for collective entries
50 °C more than
110 kPa, but not more
than 175 kPa
116P | Extracts;aromatic, liquid vapour pressure at 3 F1 Il Rule for collective entries
50 °C more than
110 kPa, but not more
than 175 kPa
1168 Ext;ac_ts,_amaﬂc,_uqujd__\‘apm I pressure at 3 E1 U Rule for collective entries
50 °C not more than
110 kPa
1169 | Extracts, aromatic, liquid flashpoint between 3 F1 ] Rule for collective entries
23°Cand 60 °C
1169 | Extracts, aromatic, liquid having a flashpoint 3 F1 1} Rule for collective entries

below 23 °C and
viscous according to
2.2.3.1.4, vapour
pressure at 50 °C more

than 175 kPa

© 1SO 2007 — All rights reserved

41



https://standardsiso.com/api/?name=73abe7c496a029e88daa5cf8511b2e6e

ISO 23667:2007(E)

Table C.1 (continued)

UN No. Name Description Class Classification | Packing Standard liquid
code group
(1) (2) (3) (4) (5) (6) (7)
1169 | Extracts, aromatic, liquid having a flashpoint 3 F1 ] Rule for collective entries
below 23 °C and
viscous according to
2.2.3.1.4, vapour
pressure at 50 °C more
than 110 kPa, but not
more than 175 kPa
1169 | Extracts, aromatic, liquid having a flashpoint 3 F1 ] Rule for collective entries
below 23 °C and
viscous according to
2.2.3.1.4, vapour
pressure at 50 °C not
more than 110 kPa
1170 Ethapol 3 F1 Il Acetic acid
1170 Ethallol aqueous solution, 3 F1 Il Acetic acid
flashpoint below 23 °C
1170 | Ethapol aqueous solution 3 F1 | Acetic acid
containing more than
24 % alcohol by
volume, flashpoint
between 23 °C and
60 °C
1171 | Ethylene glycol monoethyl 3 F1 ] n-Butyl acetate/
ethe n-butyl acetate-saturatpd
wetting solution
and
mixture of hydrocarbor|s
1172 | Ethylene glycol monoethyl 3 F1 ] n-Butyl acetate/
ethef acetate n-butyl acetate-saturatpd
wetting solution
and
mixture of hydrocarbor|s
1173 | Ethy] acetate 3 F1 Il n-Butyl acetate/
n-butyl acetate-saturatpd
wetting solution
1177 | 2-Ethylbutyl acetate 3 F1 ] n-Butyl acetate/
n-butyl acetate-saturatpd
wetting solution
1178 | 2-Ethylbutyraldehyde 3 F1 Il Mixture of hydrocarbor]s
1180 | Ethy] butyrate 3 F1 1} n-Butyl acetate/
n-butyl acetate-saturatpd
wetting solution
1188 | Ethyterregtycotmomnomethyt 3 4 i T-Butytacetatef
ether n-butyl acetate-saturated
wetting solution
and
mixture of hydrocarbons
1189 | Ethylene glycol monomethyl 3 F1 1} n-Butyl acetate/
ether acetate n-butyl acetate-saturated
wetting solution
and
mixture of hydrocarbons
1190 | Ethyl formate 3 F1 Il n-Butyl acetate/
n-butyl acetate-saturated
wetting solution
1191 | n-Octyl aldehyde 3 F1 1} Mixture of hydrocarbons
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Table C.1 (continued)
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UN No. Name Description Class Classification | Packing Standard liquid
code group
(1) (2) (3) (@) (5) (6) (7)
1191 | 2-Ethylhexaldehyde 3 F1 ] Mixture of hydrocarbons
1191 | 3-Ethylhexaldehyde 3 F1 1} Mixture of hydrocarbons
1191 | Ethylhexaldehydes isomeric mixture 3 F1 ] Mixture of hydrocarbons
1191 | Isooctaldehyde 3 F1 ] Mixture of hydrocarbons
119f—TOetyt-atdehydes tsomerte-mixtare 3 4 Ht Mixtare-of-fryfdrocarbons
119p | Ethyl lactate 3 F1 1} n-Butyl @cetate/
n-butyl acetale-saturated
wetting solutipn
1196 | Ethyl propionate 3 F1 Il n-Butyl acetgte/
n-butyl acetafe-saturated
wetting solutipn
119 | Extracts, flavouring, liquid vapour pressure at 3 F1 Rule for collective entries
50 °C more than
175 kPa
119 | Extracts, flavouring, liquid vapour pressure at 3 4 Rule for collective entries
50 °C more than
110 kPa, but not more
than 175 kPa
119F | Extracts, flavouring, liquid vapour pressure at 3 F1 Il Rule for collective entries
50 °C more than
110 kPa, but not more
than 175 kPa
119 | Extracts, flavouring, liquid vapour pressure at 3 F1 Il Rule for collective entries
50 °C not mare than
110 kPa
119F | Extracts, flavouring, liquid flashpoint between 3 F1 1} Rule for collective entries
23 °€.and 60 °C
119 | Extracts, flavouring, liquid Raving a flashpoint 3 F1 ] Rule for collective entries
below 23 °C and
viscous according to
2.2.3.1.4, vapour
pressure at 50 °C more
than 175 kPa
119F | Extracts, flavouring, liquid having a flashpoint 3 F1 1} Rule for collective entries
below 23 °C and
viscous according to
2.2.3.1.4, vapour
pressure at 50 °C more
than 110 kPa, but not
more than 175 kPa
1197 [ EXtracts, flavouring, Tiquid having a flashpoint 3 F1 1] RuTe Tor collective entries
below 23 °C and
viscous according to
2.2.3.1.4, vapour
pressure at 50 °C not
more than 110 kPa
1198 | Formaldehyde aqueous solution, 3 FC 1} Acetic acid
flashpoint between
23°Cand 60 °C
1202 | Diesel fuel flashpoint not more 3 F1 1} Mixture of hydrocarbons
than 100 °C
1202 | Diesel fuel EN 590 3 F1 ] Mixture of hydrocarbons
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Table C.1 (continued)

UN No. Name Description Class Classification | Packing Standard liquid
code group
O] 2 (3) 4) (5) (6) (7)
1202 | Gas oil flashpoint not more 3 F1 1} Mixture of hydrocarbons
than 100 °C
1202 | Heating oil, extra light 3 F1 ] Mixture of hydrocarbons
1202 | Heating oil flashpoint not more 3 F1 1} Mixture of hydrocarbons
than 100 °C
1202 | Heatfng oil, Tight 3 F1 11l Mixture of hydrocarbor]s
1203 | Motqr spirit Super Plus EN 228, 3 F1 Il Mixture of hydrocarbor|s
unleaded
1203 | Motqr spirit Super EN 228, 3 F1 Il Mixture ef hydrocarbor]s
unleaded
1203 | Motqr spirit Normal EN 228, 3 F1 Il Mixture of hydrocarbor|s
unleaded
1206 | n-Heptane 3 F1 Il Mixture of hydrocarbor|s
1206 |2,2-Qimethylpentane 3 F1 )] Mixture of hydrocarbor]s
1206 | 2,3-Oimethylpentane 3 F1 Il Mixture of hydrocarbor]s
1206 |2,4-Qimethylpentane 3 F1 Il Mixture of hydrocarbor]s
1206 |2,2,3Trimethylbutane 3 Rl Il Mixture of hydrocarbor]s
1206 | 3,3-Oimethylpentane 3 F1 Il Mixture of hydrocarbor]s
1206 | 3-Ethjylpentane 3 F1 Il Mixture of hydrocarbor]s
1206 |2-Megthylhexane 3 F1 Il Mixture of hydrocarbor]s
1206 |3-Megthylhexane 3 F1 Il Mixture of hydrocarbor]s
1206 |Heptanes isomeric mixture, 3 F1 Il Mixture of hydrocarbor|s
flashpoint below 23 °C
1207 | n-Hekaldehyde 3 F1 1} Mixture of hydrocarbor]s
1208 | n-Hekane 3 F1 Il Mixture of hydrocarbor]s
1208 | 2,2-Dimethylbutane 3 F1 Il Mixture of hydrocarbor]s
1208 | 2-Mgthylpentane 3 F1 Il Mixture of hydrocarbor]s
1208 | 3-Mgthylpentane 3 F1 Il Mixture of hydrocarbor]s
1208 | Hexdgnes isomeric mixture 3 F1 Il Mixture of hydrocarbor]s
1210 | Prinfing ink, flammable vapour pressure at 3 F1 | Rule for collective entrfes
or 50 °C more than
Prinfing inkrelated material 175 kPa
flamrhable (including printing
ink thinning or reducing
compound)
1210 | Printing ink, flammable vapour pressure at 3 F1 Rule for collective entries
or 50 °C more than
Printing ink related material 110 kPa, but not more
flammable (including printing than 175 kPa
ink thinning or reducing
compound)
1210 | Printing ink, flammable vapour pressure at 3 F1 Il Rule for collective entries
or 50 °C more than
Printing ink related material | 110 kPa, but not more
flammable (including printing than 175 kPa
ink thinning or reducing
compound)
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UN No. Name Description Class Classification | Packing Standard liquid
code group
O] (2) (3) 4) (5) (6) (7)
1210 | Printing ink, flammable vapour pressure at 3 F1 Il Rule for collective entries
or 50 °C not more than
Printing ink related material 110 kPa
flammable (including printing
ink thinning or reducing
compound)
1218 Drinﬁhg ihll’ fla,rnmnhln flaehpr\inf hetwean. 3 E4 1 Rula for coll tive entries
or 23 °Cand 60 °C
Printing ink related material
flammable (including printing
ink thinning or reducing
compound)
121D | Printing ink, flammable having a flashpoint 3 F1 1] Rule for collective entries
or below 23 °C and
Printing ink related material | viscous according to
flammable (including printing 2.2.3.1.4, vapour
ink thinning or reducing pressure at 50 °C more
compound) than 175 kPa
121D | Printing ink, flammable having a flashpoint 3 k1 1} Rule for collective entries
or below 23 °C and
Printing ink related material | viscous according to
flammable (including printing 2.2.3.1.4, vapour
ink thinning or reducing pressure at 50 °C more
compound) than 110 kPa, but not
more than 175 kPa
121D | Printing ink, flammable having a flashpoint 3 F1 ] Rule for collective entries
or below 23 °C and
Printing ink related material | viscous according to
flammable (including printing 2.2.3.1.4, vapour
ink thinning or reducing pressureat50 °C not
compound) more-than110 kPa
121 | Isobutanol 3 F1 1} Acetic acid
121B | Isobutyl acetate 3 F1 Il n-Butyl acetate/
n-butyl acetafe-saturated
wetting solutipn
121p | Isobutylamine 3 FC Il Mixture of hygrocarbons
and
wetting solutipn
121p | 2,3-Dimethylé2-hexene 3 F1 Il Mixture of hygrocarbons
121p | 2,5-Dimethyl-2-hexene 3 F1 Il Mixture of hyprocarbons
121p | 2-Ethyl-1-hexene 3 F1 Il Mixture of hyprocarbons
121p ' 2-Methyl-1-heptene 3 F1 Il Mixture of hygrocarbons
1216 | 2-Methyl-2-heptene 3 F1 Il Mixture of hydrocarbons
1216 | 2,3,4-Trimethyl-1-pentene 3 F1 Il Mixture of hydrocarbons
1216 | 3,4,4-Trimethyl-2-pentene 3 F1 Il Mixture of hydrocarbons
1216 |Isooctenes isomeric mixture 3 F1 Il Mixture of hydrocarbons
1219 |Isopropanol 3 F1 Il Acetic acid
1220 |lIsopropyl acetate 3 F1 Il n-Butyl acetate/
n-butyl acetate-saturated
wetting solution
1221 |Isopropylamine 3 FC Mixture of hydrocarbons

and
wetting solution
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Table C.1 (continued)

UN No. Name Description Class Classification | Packing Standard liquid
code group
O] 2 (3) 4) (5) (6) (7)
1223 | Kerosene 3 F1 1} Mixture of hydrocarbons
1224 | 3,3-Dimethyl-2-butanone 3 F1 Il Mixture of hydrocarbons
1224 | Ketones liquid, n.o.s., vapour 3 F1 Il Rule for collective entries
pressure at 50 °C more
than 110 kPa, but not
more than 175 kPa
1224 | Ketones liquid, n.o.s., vapour 3 F1 Il Rule for collective-entries
pressure at 50 °C not
more than 110 kPa
1224 | Ketones liquid, n.o.s., flashpoint 3 F1 ] Rule for(Cellective entries
between 23 °C and
60 °C
1230 | Methanol 3 FT1 Il Acetic acid
1230 | MetHanol aqueous solution, with 3 FT1 ]| Acetic acid
more than 50 %
methanol
1231 | MetHyl acetate 3 F1 Il n-Butyl acetate/
n-butyl acetate-saturatpd
wetting solution
1233 | Metlylamyl acetate 3 F1 ] n-Butyl acetate/
n-butyl acetate-saturatpd
wetting solution
1235 | Methylamine aqueous solution 3 FC Il Mixture of hydrocarbor|s
and
wetting solution
1237 | Methyl butyrate 3 F1 Il n-Butyl acetate/
n-butyl acetate-saturatpd
wetting solution
1247 | Methyl methacrylate monomet; stabilized 3 F1 Il n-Butyl acetate/
n-butyl acetate-saturatpd
wetting solution
1248 | Methyl propionate 3 F1 Il n-Butyl acetate/
n-butyl acetate-saturatpd
wetting solution
1262 | n-Octane 3 F1 Il Mixture of hydrocarbor]s
1262 | 2,2-0)imethylhexane 3 F1 Il Mixture of hydrocarbor]s
1262 | 2,3-Dimethylhéxane 3 F1 Il Mixture of hydrocarbor]s
1262 | 2,4-Dimethylhexane 3 F1 Il Mixture of hydrocarbor]s
1262 | 2,5-Dimethylhexane 3 F1 Il Mixture of hydrocarbons
1262 | 3,3-Dimethylhexane 3 F1 Il Mixture of hydrocarbons
1262 | 3,4-Dimethylhexane 3 F1 Il Mixture of hydrocarbons
1262 |lIsooctane 3 F1 Il Mixture of hydrocarbons
1262 | 2-Methyl-3-ethylpentane 3 F1 Il Mixture of hydrocarbons
1262 | 3-Methyl-3-ethylpentane 3 F1 Il Mixture of hydrocarbons
1262 | 2-Methylheptane 3 F1 Il Mixture of hydrocarbons
1262 | 3-Methylheptane 3 F1 Il Mixture of hydrocarbons
1262 | 4-Methylheptane 3 F1 Il Mixture of hydrocarbons
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Table C.1 (continued)
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UN No.

Name

()

Description

@)

Class

(4)

Classification
code

(5)

Packing
group

(6)

Standard liquid

(7)

3-Ethylhexane

F1

Mixture of hydrocarbons

2,2,3-Trimethylpentane

F1

Mixture of hydrocarbons

2,3,3-Trimethylpentane

F1

Mixture of hydrocarbons

2,3,4-Trimethylpentane

3
3
3
3

F1

Mixture of hydrocarbons

Dot
OCT

. . sy
ISOmMefcTmMXtore

2
4

=4
T

rocarbons

| W H £ L
WITATOT e OT 1Ty

€S

Paint (including paint, lacquer,
enamel, stain, shellac, varnish,
polish, liquid filler and liquid
lacquer base)

or

Paint related material
(including paint thinning and
reducing compound)

vapour pressure at
50 °C more than
175 kPa

3

F1

Rule for collective entries

1263

Paint (including paint, lacquer,
enamel, stain, shellac, varnish,
polish, liquid filler and liquid
lacquer base)

or

Paint related material
(including paint thinning and
reducing compound)

vapour pressure at
50 °C more than

110 kPa, but not more
than 175 kPa

F1

Rule for collective entries

12683

Paint (including paint, lacquer,
enamel, stain, shellac, varnish,
polish, liquid filler and liquid
lacquer base)

or

Paint related material
(including paint thinning and
reducing compound)

vapour pressure at
50 °C more than

110 kPa, but not morée
than 175 kPa

F1

Rule for collective entries

1268

Paint (including paint, lacquer,
enamel, stain, shellac, varnish,
polish, liquid filler and liquid
lacquer base)

or

Paint related material
(including paint thirming and
reducing compourid)

vapour pressure at
50 °C not more than
110 kPa

F1

Rule for collective entries

1268

Paint (including paint, lacquer,
enamel,.stain, shellac, varnish,
polish, liguid filler and liquid
lacquer'base)

or

Paint related material
(including paint thinning and

flashpoint between
23 °Cand 60 °C

F1

Rule for collective entries

reducing compound)

1263

Paint (including paint, lacquer,
enamel, stain, shellac, varnish,
polish, liquid filler and liquid
lacquer base)

or

Paint related material
(including paint thinning and
reducing compound)

having a flashpoint
below 23 °C and
viscous according to
2.2.3.1.4, vapour
pressure at 50 °C more
than 175 kPa

F1

Rule for collective entries
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Table C.1 (continued)

UN No. Name Description Class Classification | Packing Standard liquid
code group
O] 2 (3) 4) (5) (6) (7)
1263 | Paint (including paint, lacquer, | having a flashpoint 3 F1 ] Rule for collective entries
enamel, stain, shellac, varnish, [below 23 °C and
polish, liquid filler and liquid viscous according to
lacquer base) 2.2.3.1.4, vapour
or pressure at 50 °C more
Paint related material than 110 kPa, but not
(including paint thinning and more than 175 kPa
redugimgcompound)
1263 | Paing (including paint, lacquer, |having a flashpoint 3 F1 1} Rule for collective entries
enanel, stain, shellac, varnish, |[below 23 °C and
polish, liquid filler and liquid viscous according to
lacqyer base) 2.2.3.1.4, vapour
or pressure at 50 °C not
Paint related material more than 110 kPa
(inclyding paint thinning and
redu¢ing compound)
1265 | n-Peptane 3 F1 ] Mixture of hydrocarbor|s
1266 | Perf@imery products with vapour pressure at 3 F1 { Rule for collective entrfes
flamrhable solvents 50 °C more than
175 kPa
1266 | Perf@imery products with vapour pressure at 3 F1 Rule for collective entrfes
flamrhable solvents 50 °C more than
110 kPa, but not more
than 175 kPa
1266 | Perfimery products with vapour pressure at 3 F1 Il Rule for collective entrfes
flamrphable solvents 50 °C more than
110 kPa, but not more
than 175 kPa
1266 | Perf@imery products with vapour pressure at 3 F1 Il Rule for collective entrfes
flammable solvents 50 °C not morg than
110 kPa
1266 | Perfimery products with flashpoint-between 3 F1 1} Rule for collective entrfes
flamrhable solvents 23 °C.and 60 °C
1266 Perfllmery products with having a flashpoint 3 F1 ] Rule for collective entrfes
flammable solvents below 23 °C and
viscous according to
2.2.3.1.4, vapour
pressure at 50 °C more
than 175 kPa
1266 | Perfimery products with having a flashpoint 3 F1 1} Rule for collective entrfes
flamrphable solvents below 23 °C and
viscous according to
2.2.3.1.4, vapour
pressure at 50 °C more
than 110 kPa, but not
more than 175 kPa
1266 | Perfumery products with having a flashpoint 3 F1 ] Rule for collective entries
flammable solvents below 23 °C and
viscous according to
2.2.3.1.4, vapour
pressure at 50 °C not
more than 110 kPa
1268 | Petroleum distillates n.o.s., vapour pressure 3 F1 Rule for collective entries
or at 50 °C more than
Petroleum products 175 kPa
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UN No. Name Description Class Classification | Packing Standard liquid
code group
O] (2) (3) 4) (5) (6) (7)
1268 | Petroleum distillates n.o.s., vapour pressure 3 F1 Il Rule for collective entries
or at 50 °C more than
Petroleum products 110 kPa, but not more
than 175 kPa
1268 | Coal tar naphtha vapour pressure at 3 F1 1] Mixture of hydrocarbons
50 °C not more than
110 kP23
126B | Petroleum distillates n.o.s., vapour pressure 3 F1 Il Rule foreollective entries
or at 50 °C not more than
Petroleum products 110 kPa
126B | Petroleum distillates n.o.s., flashpoint 3 F1 ] Rule for collective entries
or between
Petroleum products 23°C and 60 °C
1274 | n-Propanol pure 3 F1 Il Acetic acid
127% | n-Propanol technical, flashpoint 3 F1 1} Acetic acid
between
23°Cand 60 °C
127p |Propionaldehyde 3 F1 Il Mixture of hyprocarbons
1276 | n-Propyl acetate 3 F1 Il n-Butyl acetgte/
n-butyl acetafe-saturated
wetting solutipn
127 | n-Propylamine 3 FC Il Mixture of hygrocarbons
and
wetting solutipn
12811 | Isopropyl formate 3 F1 Il n-Butyl acetgte/
n-butyl acetafe-saturated
wetting solutipn
1281 | n-Propyl formate 3 F1 Il n-Butyl acetgte/
n-butyl acetafe-saturated
wetting solutipn
12811 | Propyl formates isomeric mixture 3 F1 Il n-Butyl acetate/
n-butyl acetaje-saturated
wetting solutipn
128P | Pyridine pure 3 F1 Il Mixture of hyprocarbons
128P | Pyridine technical, with additions 3 F1 Il Mixture of hyfirocarbons
of Methylpyridines
1286 | Rosinoil vapour pressure at 3 F1 Rule for collective entries
50 °C more than
175 kPa
1286—Resin-eit vapedr-pressure-at 3 4 } Rule-fer-eeliective entries
50 °C more than
110 kPa, but not more
than 175 kPa
1286 | Rosin oil vapour pressure at 3 F1 Il Rule for collective entries
50 °C more than
110 kPa, but not more
than 175 kPa
1286 |Rosin oil vapour pressure at 3 F1 Il Rule for collective entries
50 °C not more than
110 kPa
1286 | Rosin oil flashpoint between 3 F1 ] Rule for collective entries
23°Cand 60 °C

© 1SO 2007 — All rights reserved

49


https://standardsiso.com/api/?name=73abe7c496a029e88daa5cf8511b2e6e

ISO 23667:2007(E)

Table C.1 (continued)

Classification | Packing
code group

(1) () @) (4) (5) (6) (7)

1286 |Rosin oil having a flashpoint 3 F1 1} Rule for collective entries
below 23 °C and
viscous according to
2.2.3.1.4, vapour
pressure at 50 °C more
than 175 kPa

UN No. Name Description Class Standard liquid

1286 Rosin-oil ha\ling a2 ﬂaehpr\inf 3 E4 1 Rula for collective-antr S
below 23 °C and
viscous according to
2.2.3.1.4, vapour
pressure at 50 °C more
than 110 kPa, but not
more than 175 kPa

1286 |Rosih oil having a flashpoint 3 F1 1} Rule for collective entries
below 23 °C and
viscous according to
2.2.3.1.4, vapour
pressure at 50 °C not
more than 110 kPa

1287 | Rubber solution vapour pressure at 3 F1 Rule for collective entrfes
50 °C more than
175 kPa

1287 | Rubber solution vapour pressure at 3 F1 Rule for collective entrfes
50 °C more than

110 kPa, but not more
than 175 kPa

1287 | Rubber solution vapour pressure at 3 F1 Il Rule for collective entrfes
50 °C more than

110 kPa, but not more
than 175 kPa

1287 | Rubber solution vapour pressure’at 3 F1 Il Rule for collective entrfes
50 °C not'more than
110 kPa

1287 | Rubber solution flashpoint between 3 F1 1} Rule for collective entries
23 °C and 60 °C

1287 | Rubber solution having a flashpoint 3 F1 1} Rule for collective entries
below 23 °C and
viscous according to
2.2.3.1.4, vapour
pressure at 50 °C more
than 175 kPa

1286 | Rubber solution having a flashpoint 3 F1 1} Rule for collective entries
below 23 °C and
viscous according to
2.2.3.1.4, vapour
pressure at 50 °C more
than 110 kPa, but not
more than 175 kPa

1286 | Rubber solution having a flashpoint 3 F1 1} Rule for collective entries
below 23 °C and
viscous according to
2.2.3.1.4, vapour
pressure at 50 °C not
more than 110 kPa

1296 | Triethylamine 3 FC Il Mixture of hydrocarbons
and
wetting solution
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Dye intermediate

60 °C

UN No. Name Description Class Classification | Packing Standard liquid
code group
O] (2) (3) 4) (5) (6) (7)
1297 | Trimethylamine aqueous solution, not 3 FC | Mixture of hydrocarbons
more than 50 % and
trimethylamine, by wetting solution
mass
1297 | Trimethylamine aqueous solution, not 3 FC Il Mixture of hydrocarbons
more than 50 % and
frimnfhylamino‘ hy \uoﬂing solution
mass
129 | Trimethylamine aqueous solution, not 3 FC ] Mixture of hyfirocarbons
more than 50 % and
trimethylamine, by wetting solutipn
mass
130f1 | Vinyl acetate stabilized 3 F1 1l n-Butyl acetgte/
n-butyl acetafe-saturated
wetting solutipn
1306 |Wood preservatives, liquid vapour pressure at 3 F1 Il Rule for collective entries
50 °C more than
110 kPa, but not more
than 175 kPa
130p |Wood preservatives, liquid vapour pressure at 3 F1 Il Rule for collective entries
50 °C not more than
110 kPa
130p |Wood preservatives, liquid flashpoint between 3 F1 ] Rule for collective entries
23°C and 60 °C
130p |Wood preservatives, liquid having a flashpoint 3 F1 1} Rule for collective entries
below 23 °C and
viscous according to
2.2.3.1.,4¢vapour
pressuretat 50 °C more
than1.75 kPa
1306 |Wood preservatives, liquid having a flashpoint 3 F1 ] Rule for collective entries
below 23 °C and
viscous according to
2.2.3.1.4, vapour
pressure at 50 °C more
than 110 kPa, but not
more than 175 kPa
130p |Wood preservatives, liquid having a flashpoint 3 F1 1} Rule for collective entries
below 23 °C and
viscous according to
2.2.3.1.4, vapour
pressure at 50 °C not
more than 110 kPa
1547 | Aniline 6.1 T1 Il Acetic acid
1590 |2,3-Dichloroaniline liquid 6.1 T 1] Acetic acid
1590 |2,6-Dichloroaniline liquid 6.1 T 1] Acetic acid
1590 | Dichloroanilines isomeric mixture, liquid | 6.1 T Il Acetic acid
1602 |Dye liquid, highly toxic, 6.1 T | Rule for collective entries
or n.o.s., flashpoint more
Dye intermediate than 60 °C
1602 |Dye liquid, toxic, n.o.s., 6.1 T Il Rule for collective entries
or flashpoint more than
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Table C.1 (continued)

UN No. Name Description Class Classification | Packing Standard liquid
code group
O] 2 (3) 4) (5) (6) (7)
1602 |Dye liquid, slightly toxic, 6.1 T ] Rule for collective entries
or n.o.s., flashpoint more
Dye intermediate than 60 °C
1604 | Ethylenediamine 8 CF1 Il Mixture of hydrocarbons
and
wetting solution
1715 Acet'c anhydride 8 CF1 Il Acetic acid
1717 Acetl/I chloride 3 FC Il n-Butyl acetate/
n-butyl acetatersaturatpd
wetting solution
1718 | Buty] acid phosphate 8 C3 ] Wettingsolution
1719 | Caugtic alkali liquid n.o.s., inorganic, 8 C5 Il Rule/for collective entries
flashpoint more than
60 °C
1719 | Hydrpgen sulfides aqueous solution 8 C5 I Acetic acid
1719 | Caugtic alkali liquid n.o.s., inorganic, 8 C5 1} Rule for collective entrfes
flashpoint more than
60 °C
1730 | Antifnony pentachloride liquid, pure 8 0y Il Water
1736 | Benzoyl chloride 8 C3 Il Mixture of hydrocarbor|s
and
wetting solution
1750 | Chlofroacetic acid aqueous solution 61 TCA1 Il Acetic acid
1750 |Chloroacetic acid solution, mixtures of 6.1 TC1 Il Acetic acid
mono- and
dichloroacetic acid
1752 | Chlojoacetyl chloride 6.1 TC1 n-Butyl acetate/
n-butyl acetate-saturatpd
wetting solution
1755 | Chrgmic acid aqueous solution with 8 C1 Il Nitric acid (55 %)
not more than 30 %
chromic acid, corrosive
1755 | Chrdmic acid aqueous solution with 8 C1 1} Nitric acid (55 %)
not more than 30 %
chromic acid, slightly
corrosive
1760 | Corrpsive liquid n.o.s., flashpoint more 8 C9 Rule for collective entrfes
than 60 °C, highly
corrosive
1760 | Cyanamide aqueous solution with 8 C9 Il Water
not more than 50 %
cyanamide
1760 | O,O-Diethyl-dithiophosphoric 8 C9 Il n-Butyl acetate/
acid n-butyl acetate-saturated
wetting solution
1760 | O,O-Diisopropyl- 8 C9 Il n-Butyl acetate/
dithiophosphoric acid n-butyl acetate-saturated
wetting solution
1760 | O,O-Di-n-propyl- 8 C9 Il n-Butyl acetate/
dithiophosphoric acid n-butyl acetate-saturated
wetting solution
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UN No. Name Description Class Classification | Packing Standard liquid
code group
O] (2) (3) 4) (5) (6) (7)
1760 | Corrosive liquid n.o.s., flashpoint more 8 C9 Il Rule for collective entries
than 60 °C, corrosive
1760 | Corrosive liquid n.o.s., flashpoint more 8 C9 ] Rule for collective entries
than 60 °C, slightly
1761__| Cupriethylenediamine aqueous solution, 8 CT1 Il Mixture of hydrocarbons
and
wetting selutipn
176[1 | Cupriethylenediamine aqueous solution, 8 CT1 ] Mixture-of hygrocarbons
slightly corrosive and
Wwetting solutipn
176p | Dichloroacetic acid 8 C3 H Acetic acid
1776 | Fluoroboric acid aqueous solution with 8 C1 Il Water
not more than 50 %
fluoroboric acid
1778 | Fluorosilicic acid 8 (&7 Il Water
177Pp | Formic acid 8 c3 Il Acetic acid
1783 | Hexamethylenediamine aqueous solution, 8 c7 Il Mixture of hyprocarbons
and
wetting solutipn
1783 | Hexamethylenediamine aqueous solution, 8 c7 1} Mixture of hyprocarbons
slightly corrosive and
wetting solutipn
178 | Hydriodic acid aqueous solution, 8 C1 Il Water
178 | Hydriodic acid aqueotis solution, 8 C1 1} Water
slightly/corrosive
1788 | Hydrobromic acid 40 % aqueous solution 8 C1 Il Water
1788 | Hydrobromic acid 48 % aqueous solution 8 C1 Il Water
1788 | Hydrobromic acid 62 % aqueous solution 8 C1 Il Water
1788 | Hydrobromic acid aqueous solution, 8 C1 Il Water
1788 | Hydrobromic-acid aqueous solution, 8 C1 1} Water
slightly corrosive
178P | Hydrochloric acid not more than 38 % 8 C1 Il Water
aqueous solution,
176 Hydlubiliulib abid dayucuus bUiulliUlI, 6 b‘l i“ ‘VAV'dllvl
slightly corrosive
1790 | Hydrofluoric acid with not more than 8 CT1 Il Water
60 % hydrofluoric acid the permissible period of
use:
not more than 2 years
1791 | Potassium hypochlorite aqueous solution, 8 C9 Il Nitric acid (55 %) ?
1791 | Sodium hypochlorite aqueous solution, 8 C9 Il Nitric acid (55 %) ?
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Table C.1 (continued)

UN No. Name Description Class Classification | Packing Standard liquid
code group
(1) (2) (3) (4) (5) (6) (7)

1791 | Hypochlorite aqueous solutions, 8 C9 Il Nitric acid (55 %)
corrosive, containing and
wetting agents as wetting solution 2
customary in trade

1791 | Hypochlorite aqueous solution, 8 C9 Il Nitric acid (55 %) ®
corrosive

1791 | Potagsium hypochlorite aqueous solution, 8 C9 1} Nitric acid (55 %) °
slightly corrosive

1791 | Sodiym hypochlorite aqueous solution, 8 C9 11} Nitric acid (55 %)~
slightly corrosive

1791 | Hypgchlorite aqueous solutions, 8 C9 1} Nitric.acid (55 %)
slightly corrosive, and
containing wetting wettifig solution
agents as customary in
trade

1791 | Hypdgchlorite aqueous solution, 8 C9 T Nitric acid (55 %) ?
slightly corrosive

a For UN 179[1: Test to be carried out only with vent. If the test is carried out with nitric acid as thé standard liquid, an acid-resistant vent and [gasket
shall be used. Fof hypochlorite solutions, vents and gaskets of the same design type, resistant to hypochlorite (e.g. of silicone rubber), but not resigtant to
nitric acid, are algo permitted.

1793 |Isopfopyl acid phosphate 8 C3 ] Wetting solution
1802 | Perchloric acid aqueous solution with 8 CcO1 Il Water
not more than 50 %
acid, by mass
1803 | para{Phenolsulfonic acid 65 % aqueous solution 8 C3 Il Water
1803 | Phenolsulfonic acid isomeric mixture, liquid 8 C3 Il Water
1805 |Phogphoric acid liquid 8 C1 ] Water
1814 | Potapsium hydroxide aqueous solution, 8 C5 Il Water
corrosive
1814 | Potassium hydroxide aqueous solution, 8 C5 ] Water
slightly corrosive
1824 | Sodium hydroxide aqueous solution, 8 C5 Il Water
corrosive
1824 | Sodium hydroxide aqueous solution, 8 C5 1} Water
slightly corrosive
1830 | Sulfyric acid with more than 51 % 8 C1 Il Water
pure acid
1832 Sulftrric acid, spent chemical stable 8 C1 Il Water
1833 | Sulfurous acid 8 C1 Il Water
1835 | Tetramethylammonium aqueous solution, 8 c7 Il Water
hydroxide flashpoint more than
60 °C
1840 |Zinc chloride aqueous solution 8 C1 ] Water
1848 | Propionic acid 8 C3 1} n-Butyl acetate/
n-butyl acetate-saturated
wetting solution
1862 | Ethyl crotonate 3 F1 Il n-Butyl acetate/
n-butyl acetate-saturated
wetting solution
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(1)

UN No.

Name

()

Description

@)

Class

(4)

Classification
code

(5)

Packing
group

(6)

Standard liquid

(7)

1863

Fuel, aviation, turbine engine

vapour pressure at
50 °C more than
175 kPa

3

F1

Mixture of hydrocarbons

1863

Fuel, aviation, turbine engine

vapour pressure at
50 °C more than

110 kPa, but not more
than 1768 kPo

F1

Mixture of hydrocarbons

1863

Fuel, aviation, turbine engine

vapour pressure at
50 °C more than

110 kPa, but not more
than 175 kPa

F1

Mixture(of, hyprocarbons

186

Fuel, aviation, turbine engine

vapour pressure at
50 °C not more than
110 kPa

F1

Mixture of hyfirocarbons

186

Fuel, aviation, turbine engine

flashpoint between
23 °Cand 60 °C

F1

Mixture of hyfirocarbons

186p

Resin solution, flammable

vapour pressure at
50 °C more than
175 kPa

FJ

Rule for collective entries

186p

Resin solution, flammable

vapour pressure at

50 °C more than

110 kPa, but not more
than 175 kPa

F1

Rule for collective entries

186p

Resin solution, flammable

vapour pressure at
50 °C more than

110 kPa, but nctymore
than 175 kPa

F1

Rule for collective entries

186p

Resin solution, flammable

vapourpressure at
50 °C not more than
110 kPa

F1

Rule for collective entries

186p

Resin solution, flammable

flashpoint between
23 °Cand 60 °C

F1

Rule for collective entries

186p

Resin solution, flammable

having a flashpoint
below 23 °C and
viscous according to
2.2.3.1.4, vapour
pressure at 50 °C more
than 175 kPa

F1

Rule for collective entries

186p

Resin'solution, flammable

having a flashpoint
below 23 °C and
viscous according to
2.2.3.1.4, vapour

F1

Rule for collective entries

pressure at 5U O THore
than 110 kPa, but not
more than 175 kPa

1866

Resin solution, flammable

having a flashpoint
below 23 °C and
viscous according to
2.2.3.1.4, vapour
pressure at 50 °C not
more than 110 kPa

F1

Rule for collective entries

1902

Diisooctyl acid phosphate

C3

Wetting solution

1906

Sludge acid

C1

Nitric acid (55 %)

1908

Sodium chlorite

aqueous solution,
corrosive

C9

Acetic acid
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Table C.1 (continued)

UN No. Name Description Class Classification | Packing Standard liquid
code group
O] 2 (3) 4) (5) (6) (7)
1908 | Chlorite aqueous solutions, 8 C9 Il Acetic acid
corrosive
1908 | Sodium chlorite aqueous solution, 8 C9 ] Acetic acid
slightly corrosive
1908 | Chlorite aqueous solutions, 8 C9 ] Acetic acid
slightly corrosive
1914 | Buty] propionates 3 F1 ] n-Butyl acetate/
n-butyl acetatessaturatpd
wetting solution
1915 | Cyclphexanone 3 F1 1} Mixture ¢f-hydrocarbor]s
1917 | Ethy] acrylate stabilized 3 F1 Il n-Butyl acetate/
n-butyl acetate-saturatpd
wetting solution
1919 | Methyl acrylate stabilized 3 F1 ] n-Butyl acetate/
n-butyl acetate-saturatpd
wetting solution
1920 |n-Nopane 3 F1 ] Mixture of hydrocarbor]s
1920 |2,3-Qimethylheptane 3 F1 1} Mixture of hydrocarbor]s
1920 |2,5-Qimethylheptane 3 F1 1} Mixture of hydrocarbor]s
1920 | 3,4-OQimethylheptane 3 F1 ] Mixture of hydrocarbor]s
1920 |3,5-Oimethylheptane 3 F1 ] Mixture of hydrocarbor]s
1920 |4-Ethylheptane 3 F1 1} Mixture of hydrocarbor]s
1920 | 3-Ethyl-2-methylhexane 3 F1 ] Mixture of hydrocarbor]s
1920 | 3-Ethyl-3-methylhexane 3 F1 ] Mixture of hydrocarbor]s
1920 | 3-Ethyl-4-methylhexane 3 F1 1} Mixture of hydrocarbor]s
1920 | 2-Methyloctane 3 F1 1} Mixture of hydrocarbor]s
1920 | 3-Methyloctane 3 F1 ] Mixture of hydrocarbor]s
1920 |4-Methyloctane 3 F1 1} Mixture of hydrocarbor]s
1920 |2,3,3Trimethylhexane 3 F1 1} Mixture of hydrocarbor]s
1920 |2,3,4Trimethylhexané 3 F1 ] Mixture of hydrocarbor]s
1920 | 3,3,4Trimethylhéxane 3 F1 ] Mixture of hydrocarbor]s
1920 |Nonanes isomeric mixture, 3 F1 ] Mixture of hydrocarbor|s
flashpoint between
23 °Cand 60 °C
1935 |Cyanide solution n.o.s., inorganic, highly | 6.1 T4 Water
toxic
1935 |Cyanide solution n.o.s., inorganic, toxic 6.1 T4 Il Water
1935 |Cyanide solution n.o.s., inorganic, 6.1 T4 1} Water
slightly toxic
1940 | Thioglycolic acid 8 C3 Il Acetic acid
1986 | Alcohols, flammable, toxic n.o.s. 3 FT1 | Rule for collective entries
1986 | Alcohols, flammable, toxic n.o.s. 3 FT1 Il Rule for collective entries
1986 | Alcohols, flammable, toxic n.o.s., flashpoint 3 FT1 ] Rule for collective entries
between 23 °C and
60 °C, slightly toxic
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(1)

UN No.

Name

()

Description

@)

Class

(4)

Classification
code

(5)

Packing
group

(6)

Standard liquid

(7)

1987

Alcohols

n.o.s., vapour pressure
at 50 °C more than

110 kPa, but not more
than 175 kPa

3

F1

Rule for collective entries

1987

Alcohols

Nn.o.s., vapour pressure

at 50 °C not more than
110 kP2

F1

Rule for collective entries

198,

=

Cyclohexanol

technical pure

F1

Acetic acid

198,

=

Alcohols

n.o.s., flashpoint
between 23 °C and
60 °C

F1

Rule forcolle

ctive entries

198

o

Aldehydes, flammable, toxic

n.o.s.

FT1

Rule for collg

ctive entries

198

o

Aldehydes, flammable, toxic

n.o.s.

FT1

Rule for collg

ctive entries

198,

(o)

Aldehydes, flammable, toxic

n.o.s., flashpoint
between 23 °C
and 60 °C, slightly toxic

FT1

Rule for colle

ctive entries

198p

Aldehydes

n.o.s., vapour pressure
at 50 °C more than
175 kPa

F1

Rule for colle

ctive entries

198p

Aldehydes

n.o.s., vapour pressure
at 50 °C more than

110 kPa, but not more
than 175 kPa

F1

Rule for colle

ctive entries

198P

Aldehydes

n.o.s., vapour pressure
at 50 °C more_ than

110 kPa, but.not more
than 175%kPa

F1

Rule for collg

ctive entries

198P

Aldehydes

n.o.sx/vapour pressure
at 50 °C not more than
10 kPa

F1

Rule for collg

ctive entries

198P

Aldehydes

n.o.s., flashpoint
between 23 °C and
60 °C

F1

Rule for collg

ctive entries

199p

Flammable liquid; toxic

n.o.s.

FT1

Rule for collg

ctive entries

199p

Flammableliquid, toxic

n.o.s.

FT1

Rule for colle

ctive entries

199p

2,6-cis¢Dimethyl-morpholine

FT1

Mixture of hyj

Hrocarbons

199p

Flammable liquid, toxic

n.o.s., flashpoint
between
23 °C and 60 °C,

W W] Ww|w

FT1

Rule for collg

ctive entries

Lakibho 4t H
SHERtrytoXtC

1993

Flammable liquid

n.o.s., vapour pressure
at 50 °C more than
175 kPa

F1

Rule for colle

ctive entries

1993

Flammable liquid

n.o.s., vapour pressure
at 50 °C more than

110 kPa, but not more
than 175 kPa

F1

Rule for colle

ctive entries

1993

Flammable liquid

n.o.s., vapour pressure
at 50 °C more than

110 kPa, but not more
than 175 kPa

F1

Rule for colle:

ctive entries
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Table C.1 (continued)

UN No. Name Description Class Classification | Packing Standard liquid
code group
O] 2 (3) 4) (5) (6) (7)
1993 | Propionic acid vinyl ester 3 F1 Il n-Butyl acetate/
n-butyl acetate-saturated
wetting solution
1993 | Flammable liquid n.o.s., vapour pressure 3 F1 Il Rule for collective entries
at 50 °C not more than
110 kPa
1993 | (1-Mgthoxy-2-propyl) acetate 3 F1 1} n-Butyl acetate/
n-butyl acetate-saturatpd
wetting solution
1993 | Flanimable liquid n.o.s., flashpoint 3 F1 ] Rule for collective entries
between 23 °C and
60 °C
1993 | Flanjmable liquid n.o.s., having a 3 F1 ] Rulefor collective entries
flashpoint below 23 °C
and viscous according
to 2.2.3.1.4, vapour
pressure at 50 °C more
than 175 kPa
1993 | Flanjmable liquid n.o.s., having a 3 F1 ] Rule for collective entries
flashpoint below 23 °C
and viscous according
to 2.2.3.1.4, vapour
pressure at 50 °C more
than 110 kPa, but not
more than 175 kPa
1993 | Flanjmable liquid n.o.s., having a 3 F1 ] Rule for collective entries
flashpoint below 23 °C
and viscous according
to 2.2.3.1.4, vapout
pressure at 50°Ciot
more than 110°kPa
2014 |Hydrnogen peroxide aqueous-solution, with [ 5.1 oC1 Il Nitric acid (55 %)
not lessthan 20 %, but
not.more than 60 %
hydrogen peroxide,
stabilized as necessary
2022 |Cresylic acid liquid mixture 6.1 TC1 Il Acetic acid
containing cresols,
xylenols and methyl
phenols
2030 |Hydrazine aqueous solution with 8 CT1 Il Water
not less than 37 %, but
not more than 64 %
hvdrazine, by mass
2030 |Hydrazine hydrate aqueous solution with 8 CT1 Il Water
64 % hydrazine
2031 | Nitric acid other than red fuming, 8 (o{0]] Il Nitric acid (55 %)
with not more than
55 % pure acid
2045 |Isobutyraldehyde 3 F1 Il Mixture of hydrocarbons
2050 |Diisobutylene isomeric compounds 3 F1 Il Mixture of hydrocarbons
2053 | Methyl isobutyl carbinol 3 F1 ] Acetic acid
2054 | Morpholine 3 CF1 | Mixture of hydrocarbons
2057 | Tripropylene flashpoint below 23 °C 3 F1 Il Mixture of hydrocarbons
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UN No. Name Description Class Classification | Packing Standard liquid
code group
O] (2) (3) 4) (5) (6) (7)
2057 | Tripropylene flashpoint between 3 F1 ] Mixture of hydrocarbons
23°Cand 60 °C
2058 | 2,2-Dimethylpropanal 3 F1 Il Mixture of hydrocarbons
2058 |Isovaleraldehyde 3 F1 Il Mixture of hydrocarbons
2058 | 2-Methylbutanal 3 F1 Il Mixture of hydrocarbons
2058 | n-Valeraldehyde 3 F1 Il Mixture of hyprocarbons
2058 | Valeraldehydes isomeric mixture 3 F1 Il Mixture ‘of hyfrocarbons
205P | Nitrocellulose solution, with not more than 3 D | Rule for collective entries:
flammable 12,6 % nitrogen, by dry Deviating from the general
mass, and not more procedure this rule may be
than 55 % applied to sojvents of
nitrocellulose, vapour classification|code F1
pressure at 50 °C more
than 175 kPa
205P | Nitrocellulose solution, with not more than 3 D Rule for collective entries:
flammable 12,6 % nitrogen, by dry Deviating from the general
mass, and not more procedure this rule may be
than 55 % applied to sojvents of
nitrocellulose, vapour classification|code F1
pressure at 50 °C more
than 110 kPa, but not
more than 175 kPa
205P | Nitrocellulose solution, with not more than 3 D Il Rule for collective entries:
flammable 12,6 % nitrogen, by dry Deviating from the general
mass, and not more procedure this rule may be
than 55 % applied to sojvents of
nitrocellulose; vapour classification|code F1
pressure.at 50 °C more
than\110 kPa, but not
more than 175 kPa
205P | Nitrocellulose solution, with not more than 3 D Il Rule for collective entries:
flammable 12,6 % nitrogen, by dry Deviating from the general
mass, and not more procedure this rule may be
than 55 % applied to so|vents of
nitrocellulose, vapour classification|code F1
pressure at 50 °C not
more than 110 kPa
205P | Nitrocellulose solution, with not more than 3 D ] Rule for collective entries:
flammable 12,6 % nitrogen, by dry Deviating from the general
mass, and not more procedure this rule may be
than 55 % applied to sofvents of
nitrocellulose, flashpoint classification|code F1
between 23 °C and
60 °C
2075 |Chloral anhydrous, stabilized 6.1 T1 Il Wetting solution
2076 | meta-Cresol liquid 6.1 TC1 Il Acetic acid
2076 | ortho-Cresol liquid 6.1 TCA1 Il Acetic acid
2076 | para-Cresol liquid 6.1 TCA1 Il Acetic acid
2076 |Cresols isomeric mixture, liquid | 6.1 TCA1 Il Acetic acid
2078 |Toluene diisocyanate liquid 6.1 T1 Il n-Butyl acetate/
n-butyl acetate-saturated
wetting solution
2079 |Diethylenetriamine 8 c7 Il Mixture of hydrocarbons
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UN No. Name Description Class Classification | Packing Standard liquid
code group
O] 2 (3) 4) (5) (6) (7)
2209 |Formaldehyde aqueous solution with 8 C9 ] Acetic acid
37 % Formaldehyde,
methanol content: 8 %
to 10 %
2209 |Formaldehyde aqueous solution, with 8 C9 ] Water
not less than 25 %
I fr\rmalrlohydo
2218 | Acryic acid stabilized 8 CF1 Il | n-Butyl acetate/
n-butyl acetate‘saturatpd
wetting solution
2227 | n-Butyl methacrylate stabilized 3 F1 ] n-Butyl.acetate/
n-butylacetate-saturatpd
wetting solution
2235 | parafChlorobenzyl chloride liquid 6.1 T2 ] Mixture of hydrocarbor]s
2241 | Cyclpheptane 3 F1 ] Mixture of hydrocarbor|s
2242 | Cyclpheptene 3 F1 1l Mixture of hydrocarbor]s
2243 | Cyclphexyl acetate F1 ] n-Butyl acetate/
n-butyl acetate-saturatpd
wetting solution
2244 | Cyclppentanol 3 F1 ] Acetic acid
2245 | Cyclppentanone 3 F1 ] Mixture of hydrocarbor|s
2247 | n-Decane 3 F1 1} Mixture of hydrocarbor|s
2248 | Di-n{butylamine 8 CF1 Il Mixture of hydrocarbor|s
2258 |1,2-Hropylenediamine 8 CF1 Il Mixture of hydrocarbor|s
and
wetting solution
2259 Trietr\ylenetetramine 8 c7 Il Water
2260 Triprlopylamine FC ] Mixture of hydrocarbor]s
and
wetting solution
2263 | 1,1-Oimethyl-cyclohexane 3 F1 Il Mixture of hydrocarbor]s
2263 | cis-1|2-Dimethyl-cyclohéxane 3 F1 Il Mixture of hydrocarbor]s
2263 | trang1,2-Dimethyl-Cyclohexane 3 F1 Il Mixture of hydrocarbor]s
2263 | 1,2-Dimethyl-cyclohexane cis/trans-mixture 3 F1 Il Mixture of hydrocarbor]s
2263 | cis-1|3-Dimethyl-cyclohexane 3 F1 Il Mixture of hydrocarbor]s
2263 | trang1,3-Dimethyl-cyclohexane 3 F1 Il Mixture of hydrocarbor|s
2263 | 1,3-Dimethyl-cyclohexane cis/trans-mixture 3 F1 Il Mixture of hydrocarbons
2263 | cis-1,4-Dimethyl-cyclohexane 3 F1 Il Mixture of hydrocarbons
2263 | trans-1,4-Dimethyl-cyclohexane 3 F1 Il Mixture of hydrocarbons
2263 | 1,4-Dimethyl-cyclohexane cis/trans-mixture 3 F1 Il Mixture of hydrocarbons
2263 | Dimethylcyclohexanes isomeric mixture 3 F1 Il Mixture of hydrocarbons
2264 | N,N-Dimethyl- 8 CF1 Il Mixture of hydrocarbons
cyclohexylamine and
wetting solution
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(1)

UN No.

Name

()

Description

@)

Class

(4)

Classification
code

(5)

Packing
group

(6)

Standard liquid

(7)

2265

N,N-Dimethyl-formamide

3

F1

n-Butyl acetate/
n-butyl acetate-saturated
wetting solution

2266

Dimethyl-N-propylamine

FC

Mixture of hydrocarbons
and
wetting solution

226p

3,3"-Imino-dipropylamine

Cc7

Mixture ofshyfirocarbons
and
wettinig ‘solutipn

227p

Ethylamine

aqueous solution, with
not less than 50 %, but
not more than 70 %
ethylamine, flashpoint
between 23 °C and

60 °C, corrosive or
slightly corrosive

FC

Mixture of hyflirocarbons
and
wetting solutipn

227p

2-Ethylbutanol

F1

n-Butyl acetgte/
n-butyl acetaje-saturated
wetting solutipn

227p

2-Ethylhexylamine

FC

Mixture of hyfirocarbons
and
wetting solutipn

227y

Ethyl methacrylate

stabilized

F1

n-Butyl acetgte/
n-butyl acetaje-saturated
wetting solutipn

2278

n-Heptene

F1

Mixture of hygrocarbons

228p

n-Hexanol

technical

F1

n-Butyl acetgte/
n-butyl acetafe-saturated
wetting solutipn

228p

2-Hexanol

F1

n-Butyl acetgte/
n-butyl acetafe-saturated
wetting solutipn

228p

3-Hexanol

F1

n-Butyl acetgte/
n-butyl acetaje-saturated
wetting solutipn

228p

2,3-Dimethyl<2*butanol

F1

n-Butyl acetgte/
n-butyl acetaje-saturated
wetting solutipn

228p

3,3-Dimethyl-1-butanol

F1

n-Butyl acetgte/
n-butyl acetaje-saturated
wetting solutipn

2282

3,3-Dimethyl-2-butanol

F1

n-Butyl acetate/
n-butyl acetate-saturated
wetting solution

2282

2-Methyl-1-pentanol

F1

n-Butyl acetate/
n-butyl acetate-saturated
wetting solution

2282

2-Methyl-3-pentanol

F1

n-Butyl acetate/
n-butyl acetate-saturated
wetting solution

2282

3-Methyl-1-pentanol

F1

n-Butyl acetate/
n-butyl acetate-saturated
wetting solution
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UN No. Name Description Class Classification | Packing Standard liquid
code group
O] 2 (3) 4) (5) (6) (7)
2282 | 3-Methyl-2-pentanol 3 F1 ] n-Butyl acetate/
n-butyl acetate-saturated
wetting solution
2282 | 3-Methyl-3-pentanol 3 F1 1} n-Butyl acetate/
n-butyl acetate-saturated
wetting solution
2282 | 4-Methyl-1-pentanol 3 F1 1} n-Butyl acetate/
n-butyl acetate-saturatpd
wetting solution
2282 |Hexgnols isomeric mixtures 3 F1 ] n-Butyl acétate/
n-butyl.acetate-saturatpd
wetting'solution
2283 | Isobptyl methacrylate stabilized 3 F1 ] n-Butyl acetate/
n-butyl acetate-saturatpd
wetting solution
2286 | Pentamethylheptane 3 F1 T Mixture of hydrocarbor]s
2287 |Isohgptene 3 F1 Il Mixture of hydrocarbor|s
2288 |Isohgexene 3 F1 Il Mixture of hydrocarbor|s
2289 |lIsophoronediamine 8 CY. 1} Mixture of hydrocarbor|s
and
wetting solution
2293 | 4-Mdthoxy-4-methyl-pentan- 3 F1 ] Mixture of hydrocarbor]s
2-on
2296 | Methylcyclohexane 3 F1 Il Mixture of hydrocarbor]s
2297 | 2-Mgthylcyclohexanone 3 F1 ] Mixture of hydrocarbor]s
2297 | 3-Mgthylcyclohexanone 3 F1 ] Mixture of hydrocarbor]s
2297 | 4-Methylcyclohexanone 3 F1 1} Mixture of hydrocarbor]s
2297 | Methylcyclohexanones isomeric mixture 3 F1 ] Mixture of hydrocarbor]s
2298 | Methylcyclopentane 3 F1 Il Mixture of hydrocarbor]s
2302 5-M(1thylhexan-2-one 3 F1 1} Mixture of hydrocarbor]s
2308 Nitrcisylsulfuric acid liquid 8 C1 Il Water
2309 OctJdiene 3 F1 Il Mixture of hydrocarbor|s
2313 | e-Pidoline 3 F1 11} Mixture of hydrocarbor]s
2313 | p-Piqoling 3 F1 1] Mixture of hydrocarbor|s
2313 | y~Picpline 3 F1 1} Mixture of hydrocarbor]s
2313 | Picolines isomeric mixture 3 F1 ] Mixture of hydrocarbons
2317 | Sodium cuprocyanide aqueous solution 6.1 T4 | Water
2320 | Tetraethylenepentamine 8 Cc7 ] Mixture of hydrocarbons
and
wetting solution
2324 | Triisobutylene mixture of 3 F1 1} Mixture of hydrocarbons
C12-monoolefines,
flashpoint between
23 °Cand 60 °C
2326 | Trimethylcyclohexylamine 8 c7 1} Mixture of hydrocarbons
and
wetting solution
62 © IS0 2007 — All rights reserved


https://standardsiso.com/api/?name=73abe7c496a029e88daa5cf8511b2e6e

Table C.1 (continued)

ISO 23667:2007(E)

UN No. Name Description Class Classification | Packing Standard liquid
code group
O] (2) (3) 4) (5) (6) (7)
2327 | 2,2,4-Trimethyl-hexamethylene 8 c7 ] Mixture of hydrocarbons
diamine and
wetting solution
2327 | Trimethylhexa- isomeric mixture 8 c7 1} Mixture of hydrocarbons
methylenediamines and
wetting solution
233D |Undecane 3 F1 ] Mixture ofshyfirocarbons
233p | Allyl formate 3 FT1 | n-Butyhacetate/
n-bltyl-acetafe-saturated
wetting solutipn
234B | Butyl acrylates stabilized 3 F1 1] n-Butyl acetgte/
n-butyl acetafe-saturated
wetting solutipn
235ff | Cyclohexylamine flashpoint not less than 8 CF1 Il Mixture of hygrocarbons
23°Cto60°C and
wetting solutipn
236[1 | Diisobutylamine 3 FC 1} Mixture of hyfirocarbons
and
wetting solutipn
236p |Diethyl carbonate 3 F1 1} n-Butyl acetgte/
n-butyl acetafe-saturated
wetting solutipn
236ff | a-Methylvaleraldehyde 3 F1 Il Mixture of hyfirocarbons
237p |1-Hexene 3 F1 Il Mixture of hyfirocarbons
237 | 1,2-Di-(dimethylamino)- 3 F1 Il Mixture of hyprocarbons
ethane and
wetting solutipn
237P | 1,3-Dimethylbutylamine 3 FC Il Mixture of hygrocarbons
and
wetting solutipn
2383 | Dipropylamine 3 FC Il Mixture of hygrocarbons
and
wetting solutipn
238p | Ethyl isobutyrate 3 F1 Il n-Butyl acetate/
n-butyl acetafe-saturated
wetting solutipn
2398 | Isobutyl"formate 3 F1 Il n-Butyl acetate/
n-butyl acetafe-saturated
wetting solutipn
239%4—rsebutyl-prepionate flashpeintbetween 3 4 Ht n-Butyl-acetate/
23°Cand 60 °C n-butyl acetate-saturated
wetting solution
2396 |Methacrylaldehyde stabilized 3 FT1 Il Mixture of hydrocarbons
2400 |Methyl isovalerate 3 F1 Il n-Butyl acetate/
n-butyl acetate-saturated
wetting solution
2401 | Piperidine 8 CF1 Mixture of hydrocarbons
and
wetting solution
2403 |Isopropenyl acetate 3 F1 Il n-Butyl acetate/

n-butyl acetate-saturated
wetting solution
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UN No. Name Description Class Classification | Packing Standard liquid
code group
(1) (2) (3) (4) (5) (6) (7)
2405 |Isopropyl butyrate 3 F1 ] n-Butyl acetate/
n-butyl acetate-saturated
wetting solution
2406 |Isopropyl isobutyrate 3 F1 Il n-Butyl acetate/
n-butyl acetate-saturated
wetting solution
2409 |Isopfopyl propionate 3 F1 Il n-Butyl acetate/
n-butyl acetate-saturatpd
wetting solution
2410 |1,2,3,6-Tetrahydropyridine 3 F1 1] Mixture of’hydrocarbor|s
2427 | Potassium chlorate aqueous solution, 5.1 (o) Il Water
oxidizing
2427 | Potassium chlorate aqueous solution, 5.1 (0) ] Water
slightly oxidizing
2428 | Sodium chlorate aqueous solution, 5.1 (0) | Water
oxidizing
2428 | Sodium chlorate aqueous solution, 5.1 (o) ] Water
slightly oxidizing
2429 | Calcjum chlorate aqueous solution, 5.1 Q1 Il Water
oxidizing
2429 | Calcjum chlorate aqueous solution, 5.1 (0) ] Water
slightly oxidizing
2436 | Thiopcetic acid 3 F1 Il Acetic acid
2457 | 2,3-Dimethylbutane 3 F1 1] Mixture of hydrocarbor|s
2491 Ethapolamine 8 c7 1} Wetting solution
2491 Ethal‘nolamine aqueous solution 8 c7 1} Wetting solution
2496 | Progionic anhydride 8 C3 ] n-Butyl acetate/
n-butyl acetate-saturatpd
wetting solution
2524 | Ethy] orthoformate 3 F1 1} n-Butyl acetate/
n-butyl acetate-saturatpd
wetting solution
2526 | Furf@rylamine 3 FC 1} Mixture of hydrocarbor]s
and
wetting solution
2527 |Isobltyl acrylate stabilized 3 F1 1} n-Butyl acetate/
n-butyl acetate-saturatpd
wetting solution
2528 |Isobutyl isobutyrate 3 F1 ] n-Butyl acetate/
n-butyl acetate-saturated
wetting solution
2529 |Isobutyric acid 3 FC 1} n-Butyl acetate/
n-butyl acetate-saturated
wetting solution
2531 | Methacrylic acid stabilized 8 C3 Il n-Butyl acetate/
n-butyl acetate-saturated
wetting solution
2542 | Tributylamine 6.1 T1 Il Mixture of hydrocarbons
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than 5 % free sulfuric
acid

UN No. Name Description Class Classification | Packing Standard liquid
code group
O] (2) (3) 4) (5) (6) (7)
2560 |2-Methylpentan-2-ol 3 F1 ] n-Butyl acetate/
n-butyl acetate-saturated
wetting solution
2564 | Trichloroacetic acid aqueous solution, 8 C3 Il Acetic acid
corrosive
2564 | Trichloroacetic acid aqueous solution, 8 C3 1] Acetic acid
slightly corrosive
256p | Dicyclohexylamine 8 Cc7 ] Mixture\of’hygrocarbons
and
wetting solutipn
25711 | Ethylsulfuric acid 8 C3 Il n-Butyl acetate/
n-butyl acetafe-saturated
wetting solutipn
25711 | Alkylsulfuric acids 8 C3 Il Rule for collective entries
258D | Aluminium bromide aqueous solutions 8 C1 ] Water
2581 | Aluminium chloride aqueous solutions 8 1 ] Water
258p | Ferric chloride aqueous solution 8 C1 ] Water
258% | Methane sulfonic acid with more than 5 % free 8 C1 Il Water
sulfuric acid, liquid
2584 | Alkylsulfonic acids liquid, with more than 8 C1 Il n-Butyl acetgte/
5 % free sulfuric acid n-butyl acetafe-saturated
wetting solutipn
258¢ | Benzene sulfonic acid with more than-5, % free 8 C1 Il Water
sulfuric acid, ligquid
258 | Dodecylbenzene sulfonic acid | with more-than 5 % free 8 C1 Il n-Butyl acetate/
sulfuricyacid, liquid n-butyl acetaje-saturated
wetting solutipn
258 | para-Toluene sulfonic acid liquid, with more than 8 C1 1] Water
5 % free sulfuric acid
258 | Toluene sulfonic acids liquid, with more than 8 C1 Il Water
5 % free sulfuric acid
25844 | Arylsulfonic acids liquid, with more than 8 C1 Il n-Butyl acetgte/
5 % free sulfuric acid n-butyl acetafe-saturated
wetting solutipn
258b | Methane sulfonic acid with not more than 5 % 8 C1 1} Water
free sulfuric acid, liquid
258F .| Alkylsulfonic acids liquid, with not more 8 C1 ] n-Butyl acetgte/
than 5 % free sulfuric n-butyl acetaje-saturated
acid wetting solution
2586 |Benzene sulfonic acid with not more than 5 % 8 C1 1} Water
free sulfuric acid, liquid
2586 | Dodecylbenzene sulfonic acid | with not more than 5 % 8 C1 11} n-Butyl acetate/
sulfuric acid, liquid n-butyl acetate-saturated
wetting solution
2586 | para-Toluene sulfonic acid with not more than 5 % 8 C1 ] Water
free sulfuric acid, liquid
2586 | Toluene sulfonic acids liquid, with not more 8 C1 ] Water
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UN No. Name Description Class Classification | Packing Standard liquid
code group
O] 2 (3) 4) (5) (6) (7)
2586 | Arylsulfonic acids liquid, with not more 8 C1 ] n-Butyl acetate/
than 5 % free sulfuric n-butyl acetate-saturated
acid wetting solution
2610 | Triallylamine 3 FC 1} Mixture of hydrocarbons
and
wetting solution
2614 MetHaIIyI alcohol 3 F1 1} Acetic acid
2617 | 2-Mgthylcyclohexanol cis/trans-mixture, 3 F1 ] Acetic acid
flashpoint between
23 °Cand 60 °C
2617 | cis-2tMethyl-cyclohexanol 3 F1 ] Acetic\acid
2617 | trang-2-Methyl-cyclohexanol 3 F1 ] Acetic acid
2617 | Methylcyclohexanols isomeric mixture, 3 F1 1} Acetic acid
flashpoint between
23 °Cand 60 °C
2619 |Bengzyldimethylamine 8 CF1 Il Mixture of hydrocarbor]s
and
wetting solution
2620 | n-Anjyl butyrate 3 E1 1} n-Butyl acetate/
n-butyl acetate-saturatpd
wetting solution
2620 |Isoamyl butyrate 3 F1 ] n-Butyl acetate/
n-butyl acetate-saturatpd
wetting solution
2620 | tert-Amyl butyrate 3 F1 ] n-Butyl acetate/
n-butyl acetate-saturatpd
wetting solution
2620 |Isoamyl butyrate 3 F1 ] n-Butyl acetate/
n-butyl acetate-saturatpd
wetting solution
2620 | Amy] butyrates isomeric mixture, 3 F1 1} n-Butyl acetate/
flashpoint between n-butyl acetate-saturatpd
23°C and 60 °C wetting solution
2622 | Glycjdaldehyde flashpoint below 23 °C 3 FT1 Il Mixture of hydrocarbor]s
2626 |Chlofic acid aqueous solution with | 5.1 o1 Il Nitric acid (55 %)
not more than 10 %
chloric acid
2656 | Quinoline flashpoint more than 6.1 T1 11} Water
60 °C
2672 | Ammonia solution relative density 8 C5 1} Water
between 0,880 and
0,957 at 15 °C in water,
with more than 10 %,
but not more than 35 %
ammonia
2683 | Ammonium sulfide aqueous solution, 8 CFT Il Acetic acid
flashpoint between
23 °Cand 60 °C
2684 | Diethylaminopropylamine 3 FC ] Mixture of hydrocarbons
and
wetting solution
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