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AS/NZS 2106.1:1999

This Joint Australian/New Zealand Standard was prepared by Joint Technical
Committee CH/9, Safe Handling of Chemicals. It was approved on behalf of the
Council of Standards Australia on 15 July and on behalf of the Council of
Standards New Zealand on 28 June. It was published on 5 September 1999.

The following interests are represented on Committee CH/9:

Air Conditioning and Refrigeration Wholesalers Association
Australasian Fire Authorities Council

Australian Chemical Specialties Manufacturers Association
Australian Conservation Foundation

Australian Council of Trade Unions

Australian Institute of Petroleum

Australian Paint Manufacturers Federation

Department for Administrative and Information Services, S.A.
Department of Industries and Business, N.T.

Department of Infrastructure, Energy and Resources Tas.
Department of Minerals & Energy, W.A.

Environment Protection Authority of N.S.W.

Institution of Engineers Australia

National Occupational Health & Safety Commission

The New Zealand Chemical Industry Council

New Zealand Fire Service

Plastics and Chemicals Industries Association

Tranz Rail New Zealand

Victorian WorkCover Authority

WorkCover New South Wales

Review of Standards. To keep abreast of progress in industry, Joint Australian/New
Zealand Standards are subject to periodic review and are kept up to date by the issue of
amendments or new editions as necessary. It is important therefore that Standards users
ensure that they are in possession of the latest edition, and any amendments thereto.

Full details of all Joint Standards and related publications will be found in the Standards
Australia and Standards New Zealand Catalogue of Publications; this information is
supplemented each month by the magazines ‘The Australian Standard’ and ‘Standards
New Zealand’, which subscribing members receive, and which give details of new
publications, new editions and amendments, and of withdrawn Standards.

Suggestions for improvements to Joint Standards, addressed to the head office of either
Standards Australia or Standards New Zealand, are welcomed. Notification of any
inaccuracy or ambiguity found in a Joint Australian/New Zealand Standard should be
made without delay in order that the matter may be investigated and appropriate action
taken.

This Standard was issued in draft form for comment as DR 99091. Docu ments
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PREFACE

This Standard was prepared by the Joint Australian/New Zealand Standards Committee CH/9, Safe
Handling of Chemicals, to supersede (in part) AS 2106— 1980, Methods for the determination of
the flashpoint of flammable liquids (closed cup). It is identical with, and has been reproduced from
ISO 13736:1997, Petroleum products and other lubricants— Determination of flash point—Abel
closed cup method.

As this publication has been reproduced from an international Standard, the following modifications
apply:

(a) Its number does not appear on each page of text and its identity is shown on the cover and
title page.

(b) The words °‘this Australian/New Standard’ should replace the words ‘this International
Standard’ wherever they appear.

(c) Substitute a full point for a comma where it appears as a decimal marker.

References to international Standards should be replaced by Australian/New Zealand Standards, as

follows:

Reference to International Standard Australian/New Zealand Standard

ISO AS/NZS

3170 Petroleum liquids—Manual sampling —

3171 Petroleum liquids—Automatic —
pipeline sampling

3679 Paints, varnishes, petroleum and 2106 Methods for the determination of the
related products— Determination of flash point of flammable liquids
flash point—Rapid equilibrium (closed cup)
method 2106.4  Part 4: Determination of flash

point—Rapid equilibrium method

© Copyright — STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND

Users of Standards are reminded that copyright subsists in all Standards Australia and Standards New Zealand publications and software.
Except where the Copyright Act allows and except where provided for below no publications or software produced by
Standards Australia or Standards New Zealand may be reproduced, stored in a retrieval system in any form or transmitted by any means
without prior permission in writing from Standards Australia or Standards New Zealand. Permission may be conditional on an
appropriate royalty payment. Australian requests for permission and information on commercial software royalties should be directed to
the head office of Standards Australia. New Zealand requests should be directed to Standards New Zealand.

Up to 10 percent of the technical content pages of a Standard may be copied for use exclusively in-house by purchasers of the
Standard without payment of a royalty or advice to Standards Australia or Standards New Zealand.

Inclusion of copyright material in computer software programs is also permitted without royalty payment provided such programs
are used exclusively in-house by the creators of the programs.

Care should be taken to ensure that material used is from the current edition of the Standard and that it is updated whenever the Standard
is amended or revised. The number and date of the Standard should therefore be clearly identified.

The use of material in print form or in computer software programs to be used commercially, with or without payment, or in commercial
contracts is subject to the payment of a royalty. This policy may be varied by Standards Australia or Standards New Zealand at any time.
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AUSTRALIAN/NEW ZEALAND STANDARD

Methods for the determination of the flash point of flammable
liquids (closed cup)

Part 1:
Abel closed cup method

1 Scope

This Intemnational Standard specifies a method for the determination of the closed cup flash point of petroleum
products and other liquids having flash points between — 30 °C and 70 °C inclusive. However the precision given for
the method is only valid for flash points in the range — 5 °C to 66,5 °C.

This standard is not applicable to water borne paints which may however be tested using ISO 3679.
NOTES

1 This method should be used 1o measure and describe the properties of materials, products, or assemblies in response to
heat and flame under controlled laboratory conditions, and should not be used to describe or appraise the fire hazard or fire
risk of materials, products, or assemblies under actual fire conditions. However, results of this test may be used as elements of
a fire risk assessment which takes into account all of the factors which are pertinent to an assessment of the fire hazard of a
particular end use.

2 Flash point is used in shipping, storage, and handling and safety regulations as a classification property to define
“lammable” and “combustible” materials. Precise definition of the classes is given in each particular regulation.

3 Flash point may indicate the possible presence of highly volatile materials in a relatively non-volatile or non-flammabie
material.

4 Since the presence of small proportions of highly volatile materials need to be detected, this test should be the first
determination on a received sample.

5 Liguids containing halogenated compounds may give anomalous results.

2 Normative references

The following standards contain provisions which, through reference in this text, constitute provisions of this
International Standard. At the time of publication, the editions indicated were valid. All standards are subject to
revision, and parties to agreements based on this International Standard are encouraged to investigate the
possibility of applying the most recent editions of the standards indicated below. Members of IEC and ISO maintain
registers of currently valid International Standards.

1SO 3170:1988, Petroleum liquids — Manual sampling.

ISO 3171:1988, Petroleum liquids — Automatic pipleine sampling.

ISO 3679:1983, Paints, vamnishes, petroleum and related products — Determination of flash point — Rapid
equilibrium method.
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3 Definition

For the purposes of this International Standard, the following definition applies.

3.1 flash point: The lowest temperature, corrected to a barometric pressure of 101,3 kPa, at which application of
a test flame causes the vapour of the test portion to ignite under the specified conditions of test.

4 Principle

The test portion is placed in the test cup of an Abel apparatus and heated at specified rates. A small test flame is
directed into the test cup at reqular intervals and the flash point is taken as the lowest temperature at which
application of the test flame causes the vapour above the test portion to ignite with a distinct flash inside the test
cup.

NOTE — Separate test procedures are defined for liquids flashing between ~ 30 °C and 18,5 °C inclusive, and between 19 °C
and 70 °C inclusive.

5 Reagents and materials
5.1 Solvent, low volatility aromatic solvent (benzene-free) for removal of traces of sample from the test cup.

NOTE — The choice of solvent will depend upon the previous sample, and the tenacity of the residue. Mixed solvents, such
as toluene-acetone-methanol (TAM) may be efficacious for the removal of gum-type deposits.

5.2 Ethanediol (ethylene glycol), corrosion inhibited or glycerol.

5.3 Silicone lubricant.

6 Apparatus
6.1 Abel flash point apparatus

Use an Abel petroleum testing apparatus as described in annex A.

If automated testers are used, ensure that all of the manufacturer's instructions for calibrating, adjusting and

operating the instrument are followed. In any cases of dispute, the flash point as determined manually shall be
considered the refereeing test.

NOTE — Automated equipment may be used provided that it has been established that results obtained will not differ from
those obtained by the manual procedure.

6.2 Test cup thermometer

Use a test cup thermometer conforming to the specification given in annex C. 1t shall be fitted into a collar as
described in annex B.

6.3 Heating vessel thermometer

Use a heating vessel thermometer conforming to the specification given in annex C. It shall be fitted into a collar as
described in annex B.

6.4 Low temperature thermometer

Use a low temperature thermometer conforming to the specification given in annex C or a thermocouple with similar
or better precision.
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6.5 Timer

Use one of the following:

a) metronome, that beats at a frequency of 75 beats per min to 80 beats per min;
b) pendulum, of 610 mm effective length, counting one beat from one extremity of the swing to the other;
c) electric/electronic timing device, which can measure intervals of 0,75 st00,80s or 1 s.

6.6 Barometer

Use either a Fortin type or other suitable type of barometer, readable to, and with an accuracy of 1 hPa (0,1 kPa).
Do not use aneroid barometers pre-corrected to give sea level readings, such as those used at weather stations
and airports.

6.7 Cooling bath

Use either liquid or metal block or a recirculating cooler.

6.8 Test cup thermal insulator

Use either a cover made of foam plastics or woollen material.

7 Sampling

7.1 Obtain samples according to the procedures given in ISO 3170, ISO 3171 or an equivalent National Standard,
and place in tightly sealed containers appropriate to the material being sampled.

7.2 Samples shall not be taken or stored in plastic containers, since volatile materials may diffuse through the
walls, and/or react with the container.

8 Apparatus preparation

Support the Abel apparatus on a level steady table. Unless tests are made in a draught-free room or compartment,
surround the tester on three sides with a shield, each section of which shall be approximately 450 mm wide and
600 mm high.

9 Apparatus verification

The correct functioning of the apparatus shall be verified in accordance with annex D.

10 Procedure

10.1 Procedure for liquids flashing between - 30 °C and 18,5 °C

10.1.1 Note the ambient pressure of the laboratory at the time of test by recording the barometric pressure and the
temperature of the barometer used or its immediate surroundings.

10.1.2 Fill the heating vessel completely and the air chamber which surrounds the test cup to a depth of at least
38 mm with either a mixture of equal volumes of ethanediol (5.2) and water or a higher ratio of glycerol (5.2) and
water.
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10.1.3 Adjust the temperature of the heating vessel, using either a cooling bath or recirculating cooler (6.7), to
—-35°C, or to at least 9 °C below the expected flash point of the material being tested, whichever is the higher,
measuring the temperature with a low temperature thermometer (6.4). Carry out a trial flash point determination if
necessary.

While cooling, mix the water-ethanediol or water-glycerol mixture in the heating vessel either by stirring manually or
mechanically, or by means of a gentle stream of air introduced into the heating vessel by a tube inserted through
the thermometer socket and reaching to the bottom of the heating vessel.

CAUTION — Eye protection shall be worn to guard against the possible risk from drops splashed or liquid
thrown off whilst mixing.

10.1.4 Cool the sample in its container, in a cooling bath or refrigerator to below — 35 °C, or to at least 17 °C below
the expected flash point, whichever is the higher, before opening. Replace the closure with a vapour tight closure
carrying a low temperature thermometer or suitable thermocouple (6.4) to check the temperature. After reaching the
required temperature remove the cover carrying the thermometer and replace the original closure. Maintain the
sample at this temperature, or lower, until ali flash point tests on the sample are completed.

Cool liquids which crystallise on cooling to just above their crystallising points.

10.1.5 Wash the test cup with an appropriate solvent (5.1) to remove any traces of gum or residue remaining from
a previous test. Dry using a stream of clean air. Place a low temperature thermometer (6.4) in position in the cover
of the test cup. Loosely assemble the cover and test cup. Cover with the thermal insulator (6.8), and cool the
assembly in a cooling bath or refrigerator until the thermometer registers — 35 °C or at least 17 °C below the
expected flash point, whichever is the higher.

If a liquid cooling bath is used, ensure that neither cooling liquid nor vapour which could affect the flash point of the
product under test enters the test cup.

NOTES

1 A low temperature thermometer filled with alcohol or toluene is used when cooling the test cup and cover to avoid the risk of
freezing the mercury in the flash point thermometer and the consequent rupture of the thread.

2 Cooling a cover or test cup that is wet with water to below 0 °C can cause sticking due to ice (e.g. sticking of the slide).
Wiping the apparatus dry with a duster or a piece of absorbent paper before cooling to below 0 °C is usually sufficient to
prevent icing, but, alternatively, icing can be minimized by the use of a thermal insulating cover {6.8) and by lubricating the
outer face of the lip of the test cup and the slide with a silicone lubricant (5.3).

10.1.6 Position the heating vessel on a firm level surface. Place the test cup in position in the apparatus (see
clause A.2) and replace the low temperature thermometer by a test cup thermometer (6.2). Remove the cover and
pour in the test portion without undue agitation, avoiding as far as possible the formation of air bubbles, until the
level just reaches the point of the index gauge on the wall of the test cup. Do not move the apparatus after filling.
Place the cover on the test cup and push it down into position. Ignite the test flame, adjust its size to approximately
3,8 mm in diameter, and maintain it at that size throughout the test, comparing it frequently with the projecting white
bead mounted on the cover of the test cup.

10.1.7 Remove the low temperature thermometer from the heating vessel and insert the heating vessel
thermometer (6.3).

10.1.8 Apply heat to the heating vessel in such a manner that the temperature of the test portion in the test cup
rises at a rate of 1 °C/min.

Stir the test portion in a clockwise direction (i.e. to give a downward thrust) at approximately 0,5 s-1 (30 r/min) or as
close to this rate as the viscosity of the material permits. When testing viscous products ensure that the stirring
action does not push the test portion above the filling mark. Continue stirring in a steady manner for the duration of
the test but do not stir during the application of the test flame.
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