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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 established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

This document includes three procedures (A, B and C) covering determinations of flash no-flash and
flash point. Rapid equilibrium procedures A and B enable the determination of the flash no-flash and
flash point, respectively. Non-equilibrium procedure C uses automated test cup temperature control for
flash point determination.

ISO 1516 and ISO 1523 are also closed cup equilibrium test methods that can be considered when

select

ing a method.

The apparatus specified in this document enables a similar test result to be determined using more

rapid
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procedures, A or B, and a smaller test portion (2 ml or 4 ml), than those requiredi
b23. In addition, the apparatus in this document can be made portable so that’it

hed by these methods are comparable. Procedure C is based on test methodsVP 534[
hl14],

nterpretation of flash point results obtained on solvent mixtures containing
carbons should be considered with caution, as these mixtures can'give anomalous rg

ted study has indicated that some water borne paints can give’an elevated flash p
ic ignitor is used with this document.

point is used in shipping, storage, handling, and safety regulations, as a classifica]
fine “flammable” and “combustible” materials. Precise definition of the classes is g
ular regulation.

ash point indicates the presence of highly velatile material(s) in a relatively non-vo
hable material. Flash point testing is oftenused as a preliminary step to other invest
mposition of unknown materials.

not appropriate for flash point. determinations to be carried out on potentia
hposable, or explosive materials. That is, unless it has been previously established
pecified quantity of such materials in contact with the metallic components of th
atus, within the temperatiire range required for the method, does not induce de|
cion or other adverse effects.

ash point is not a censtant physical-chemical property of a material tested. It is a fu
atus design, the eondition of the apparatus used, and the operational procedure carr
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INTERNATIONAL STANDARD ISO 36

79:2022(E)

Determination of flash point - Method for flash no-flash

and flash point by small scale closed cup tester

WARNING — The use of this document can involve hazardous materials, operations and
equipment. This document does not purport to address all of the safety problems associated with

its use. It is the responsibility of users of this document to take appropriate measur
the safet

appli v VO 0 0 0

equilibrium procedures A and B are applicable to flash no-flash.and flash point te
ing water-borne paints, varnishes, binders for paints and\warnishes, adhesiy

ine fuels, and related petroleum products;over the temperature range -20 °C to 300
ilibrium procedure is automated to deterimine the flash point. Precision has been dete
the rgnge 40 °C to 135 °C.

For specifications and regulations, procedures A or B are routinely used (see 10.1.1).

2 N

The f]
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ormative referenceés

bllowing documentsyare referred to in the text in such a way that some or all of
tutes requiremeénts of this document. For dated references, only the edition cited
ed references,the latest edition of the referenced document (including any amendmg

ISO G
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uide 35, Reference materials — Guidance for characterization and assessment of honi
ty

[SO 1513, Paints and varnishes — Examination and preparation of test samples

es to ensure

y and health of personnel prior to the application of the standard, and to determine the

no-flash and

s5ts of paints,
es, solvents,
[yl esters and
bcedures are
ash no-flash
ith the flash
nethyl esters

¢quilibrium procedure C is applicable to petriéleum products including aviation turbipe, diesel and

°C. The non-
rmined over

their content
applies. For
ents) applies.

ogeneity and

[SO 3170, Petroleum liquids — Manual sampling
ISO 3171, Petroleum liquids — Automatic pipeline sampling
[SO 15528, Paints, varnishes and raw materials for paints and varnishes — Sampling

ISO 17034, General requirements for the competence of reference material producers

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
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[SO and IEC maintain terminology databases for use in standardization at the following addresses:

31
equilibrium

ISO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at https://www.electropedia.org/

condition in flash point test methods where the vapour above the test portion and the test portion are

atthe same t

emperature at the time the ignition source is applied

Note 1 to entry: This condition cannot be fully achieved in practice, since the temperature can be uneven

throughout thetestportiomn, amd the teSt CoVer and SITUtter Ol te apparatus Call DE COOter O WarTIeT:

EXAMPLE Procedures A and B in this document, ISO 1516 and ISO 1523.

3.2

fatty acid methyl ester

FAME

fuel comprisfng mono-alkyl esters of long chain fatty acids derived from vegetable oil or animall fats,
designated B100 or biodiesel (100 %)

Note 1 to entr]

3.3

flash no-fla:
application @
prescribed 1
determine w|
the liquid un

34

flash point
lowest tempg
101,3 kPa, at
the flame to

3.5

non-equilib
condition in
not in tempe

Note 1 to enty
rate with the

EXAMPLE

y: FAME is specified in specifications such as EN 14214 and ASTMD6751.

sh

f an ignition source at the specified temperature of‘the test portion, as measured
hanner, adjusted to account for variations in atmospheric pressure from 101,3 k
hether the vapour of the test portion ignites and the flame propagates across the surf
der the specified conditions of test

brature of the test portion, adjusted:to account for variations in atmospheric pressurg
which application of an ignition‘source causes the vapour of the test portion to ignit
pbropagate across the surface'ef the liquid under the specified conditions of test

Fium
flash point test methods where the vapour above the test portion and the test portic
rature equilibritm at the time that the ignition source is applied

y: This condition is primarily caused by the heating of the test portion at the constant pres
yapour temperature lagging behind the test portion temperature.

Proéedure C in this document, ISO 2719 and ISO 13736.

n the
Pa, to
ace of

from
e and

nare

rribed

4 Principle

4.1 Rapid

equilibrium procedures A and B

A 2 ml or 4 ml test portion is introduced into the test cup that is set and maintained at the required test
temperature. After a specific time, when the vapours and test portion are deemed to be in temperature
equilibrium, an ignition source is applied and a determination is made (procedure A) as to whether
or not a flash occurred. In order to determine the actual flash point of the sample, further tests, with
fresh test portions at different test cup temperatures, are carried out (procedure B) until the flash
point is determined. The temperature is adjusted to account for variation in atmospheric pressure from
101,3 kPa, using a formula.
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4.2 Non-equilibrium procedure C

A 2 ml test portion is introduced into the test cup that is set and maintained at the required start
temperature. The test cup is then heated at a ramp rate of 1,5 °C/min to 2,5 °C/ min and the ignition
source is applied at 1 °C temperature intervals until a flash point is detected. The detected flash point
temperature is adjusted to account for variation in atmospheric pressure from 101,3 kPa, using a
formula.

5 Reagents and materials

5.1

The choice of solvent depends upon the previous material tested and the tenacity of'the residue. Low
volatility aromatic (benzene-free) solvents can be used to remove traces of oil, and mixed|solvents can
be effective for the removal of gum-type deposits.

5.2 |Reference materials, for flash point, certified reference materials (CRM) and/dr secondary
work]ng standards (SWS), as described in Annex B.

5.3 |Gas for ignitor and pilot flame, not required if an electricignitor is used. Butane, propane, coal
gas, or natural gas may be used.

6 Apparatus
6.1 |Flash point apparatus, as specified in AnnexA.

6.2 |Barometer, absolute pressure readingj-accurate to +0,5 kPa. Barometers pre-corrgcted to give
sea lejel readings, such as those used at weather stations and airports, shall not be used.

6.3 |Heating bath or oven (optional), for warming the sample, if required.

The blath and oven shall be suitable for use with volatile and flammable materials.

6.4 |[Cooling bath or freezer (optional), for cooling the samples, if required, and capable of cooling
the sgmple to 10 °C belowthe expected flash point.

The bjath and freezer'shall be suitable for use with volatile and flammable materials.

6.5 |[Draughtshield (optional), if required to minimize draughts, a shield fitted at the|back and on
two sjdes;of the instrument.

6.6 Cup insert (optional), see Annex C.

For samples that are difficult to remove, a thin metal cup insert can be used but the precision has not
been determined.

6.7 Syringes

6.7.1 Syringe, capable of delivering 2,00 ml * 0,05 ml and equipped with a nozzle suitable for the
required test temperature and apparatus.

To enable a 4 ml test portion to be used, this syringe can be used twice.

©1S0 2022 - All rights reserved 3


https://standardsiso.com/api/?name=5b43d84f5bcd534f552f68dc649a81f5

ISO 3679:2022(E)

6.7.2 Syringe, capable of delivering 4,00 ml + 0,10 ml and equipped with a nozzle suitable for the
required test temperature and apparatus.

7 Preparation of apparatus

7.1 General

71.1 Selec
temperature
operation of

t the appropriate instrument for the relevant procedure and the expected flash point

. Follow the manufacturer’s instructions for the correct set-up, verification (see 7.4) and

he apparatus, especially the operation and setting of the ignition source

71.2 Prd

testing requires integrated cooling (see A.1.5).

7.1.3 The yse of a cup insert (6.6) for potentially adherent materials is described imAnnex C.

71.4 Whe

time, combinled with an electronic thermal flash detector (see A.1.6).

7.1.5 For s

cooling facilities.

7.2 Locati

Support the

A draught shfeld (6.5) should be used when protectidn from draughts is not available.

WARNING
located in a
withdrawn

7.3 Clean]

Clean the tes|
residue from|

Follow the
regarding elg

A stream of ¢

cedure C is automated and requires automated temperature ramp control; sab*anpbient

h testing FAME (procedures A and B), use a 2 ml + 0,05 ml test portion and a 60 s + 2{s test

ub-ambient test temperatures, use Annex D, unless thé/apparatus has integral tej

t cup

on of apparatus

\pparatus specified in Annex A on a level and’steady surface in a draught-free position.

Id be
'S are

- When testing materials which:can produce toxic vapours, the apparatus shou
fume hood with an individual\control of air flow, adjusted such that the vapour
without causing air currents around the test cup during the test.

Ing of the test cup assembly and accessories

t cup cover and its.accessories with an appropriate solvent (5.1) to remove traces of g
the previous test)Wipe dry to remove all traces of solvent.

llm or

manufacturef’s instructions for the care and servicing of the instrument, espdcially

bctronic ighitors and flash detectors which can be fragile.

lean dr'y air, such as compressed air, can be used to remove the last traces of solvent jused.

an

The filler orikie

12N
14

a
<

P

coT

e

7.4 Apparatus verification

7.4.1 Check the temperature measuring devices and barometer at least once a year to ensure that
they are in accordance with A.1.4, Annex E and 6.2, respectively.

7.4.2 Ensure the correct operation of ignition sources, in accordance with the manufacturer's
instructions and this test method.

7.4.3 Verify the accuracy of the apparatus at least once a year by testing a CRM (see 5.2 and Annex B).
It is recommended that more frequent verification checks are made using a reference material (see 5.2
and Annex B).
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7.4.4 The result of a single test obtained for a reference material shall be equal to or less than R /2
from the certified value of the CRM or from the accepted reference value (ARV) of the SWS, where R is
the reproducibility of the test procedure.

NOTE These reference materials (RM) and in-house quality control samples can also be used to monitor
stability and establish statistical control limits, according to ISO 4259-4 or equivalent standard, if required.

7.4.5 The numerical values obtained during the verification check shall not be used to provide a bias
statement, nor shall they be used to make any correction to the flash points subsequently determined
using the apparatus.

7.4.6( If the instrument fails the verification test, it is recommended that the operat¢r follow the
manuffacturer's instructions and check the following, and then repeat the verification chedk:

a) the cover makes a vapour tight seal with the test cup;
b) the shutter provides a light tight seal;

c) afequate heat transfer paste surrounds the temperature measuringdevice inserted if the test cup
block;

d) the ignition source operates correctly;
e) the flash detector (A.1.6) operates correctly (if fitted);

f) the temperature measuring device reads correctly.

8 Sampling

8.1 [Unless otherwise specified, obtain samples in accordance with the procedures giver} in ISO 1513,
[SO 15528, ISO 3170, or ISO 3171 or an equivalent national standard.

8.2 |Place sufficient sample volume for testing in a tightly-sealed container made| of material
apprdpriate to the liquid being-sampled, and for safety purposes, ensure that the samplg container is
only flilled to between 85 % and-95 % of its capacity.

8.3 |[Store the samples'ith conditions to minimize vapour loss and pressure build up. Avdid storage of
samples at temperatures in excess of 30 °C.

9 Samplehandling

9.1 |Pétroleum products and fatty acid methyl esters

9.1.1 Subsampling

Cool or adjust the temperature of the sample and its container to at least 10 °C below the first selected
test temperature before opening to remove the test portion. If an aliquot of the original sample must be
stored prior to testing, the container shall be filled to between 85 % and 95 % of its capacity. Gently mix
the subsample to ensure uniformity, so that the loss of volatile components and light ends is minimized.

NOTE Results of flash point tests can be affected if the sample volume falls below 50 % of the container’s
capacity.

9.1.2 Samples liquid at ambient temperature

If sufficiently fluid, mix samples by gentle hand shaking prior to the removal of the test portion, taking
care to minimize the loss of volatile components. Ensure that the sample is at least 10 °C below the

© IS0 2022 - All rights reserved 5


https://standardsiso.com/api/?name=5b43d84f5bcd534f552f68dc649a81f5

ISO 3679:2022(E)

selected test temperature before opening to remove the test portion. For mobile materials, mix the
sample by gentle shaking. If necessary, heat the sample in its container to a temperature such that
the sample can be mixed by gentle shaking or to at least 10 °C below the selected test temperature,
whichever is lower. Ensure that high pressures do not develop in the container.

9.1.3 Samples solid or semi-solid at ambient temperature

If the material under test cannot be made sufficiently fluid to be introduced into the test cup through
the orifice by heating in accordance with 9.1.2, transfer the test portion with a solids dispenser or
spatula into the test cup while the cover is open. The test portion size can be the mass equivalent of
the required volume and the test portion should be spread over the bottom of the test cup as evenly as
possible.

9.1.4 Samples containing dissolved or free water that is not part of the product

If the samplg does not contain volatile, low flash point components, the water can be decanted ¢r the
sample dehyflrated with calcium chloride.

9.2 Paintg, varnishes, and related materials

Prepare the $amples in accordance with the procedures described in ISO<¥513.
10 Procedures

10.1 Genernal

10.1.1 For specifications and regulations use procedures A or B, unless procedure C has been speg¢ified.
10.1.2  Follow the manufacturer’s instructionsfor setting the test temperature.

10.1.3 WHen testing fatty acid methyl esters (FAME), a flash detector (A.1.6) shall be used.

10.1.4 Usg a new test portion of the sample for each test. After each test, turn off the pilot anid test
flames (if used) using the gas cofitrol valves, and when the test cup temperature falls to a safe|level,
remove the tpst portion and cleafbthe instrument.

10.1.5 Do|not confuse{th€ true flash point with the bluish halo that sometimes surrounds thle test
flame at applications preceding the one which causes the actual flash.

NOTE The optional flash detector (A.1.6) is not affected by the halo, and does not require the opergtor to
closely obserye the.flash point test.

10.1.6  Record the absolute barometric pressure using a barometer (6.2) in the vicinity of the
apparatus at the time of the test.

NOTE It is not considered necessary to correct the barometric pressure reading to 0 °C, although some
barometers are designed to make this correction automatically.

10.1.7 Ensure that the test flame size or setting of an electric ignitor is set correctly, as an incorrect
setting can significantly affect the test result.

10.2 Procedure A — Flash no-flash test

10.2.1 Inspect the test cup and cover for cleanliness and correct operation, especially with regard to
tightness of the cover “0” ring (A.1.1.3), the action of the shutter, the size or intensity of the ignition

6 © IS0 2022 - All rights reserved
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source, and the position of the ignition source (A.1.2). Clean if necessary (7.3). Put the cover in place and
close securely.

10.2.2 Correct the required test temperature for the flash no-flash test according to the absolute
barometric pressure as shown in Formula (1). Allow for any known thermometer correction, and then
round to the nearest 0,5 °C.

t, =t,—0,25%(101,3-p) @8]
where

t4 is the actual test temperature, in degrees Celsius;

td is the specification or uncorrected target test temperature, in degrees Celsius;

p is the absolute barometric pressure, in Kilopascals;

0]25 is a constant with dimensions degrees Celsius per kilopascal;

—_

D1,3 isthe standard pressure, in kilopascals.

10.2.8 Follow the manufacturer’s instructions to set the test temperature and the test tinie, and select
the tgst portion volume and test time in accordance with Table"1.

Table 1 — Test.conditions

Test temperatures Test portion volume Test|time
Sample
°C ml 3
All except FAME <100 2 q0
All except FAME >100 4 120
FAMH <300 2 (0]

10.2.4 When the test cup is atithe test temperature, fill the appropriate syringe (6.7) with the sample
to be tested. Close the sample-¢ontainer immediately after withdrawal to minimize any lgss of volatile
comppnents. Transfer the syringe to the filling orifice, taking care not to lose any sample. Discharge the
test portion into the test.etup by fully depressing the syringe plunger. Remove the syringe.

10.2.p Start the.test timer. Light the pilot light and adjust the test flame (if used) to copform to the
4 mm| gauge.

10.2.6 When the end of the test time is indicated, apply the ignition source by slowly and uniformly
opening_the shutter and closing it completely over a period of 2 s to 3 s. Watch closely for a flash at
the test cup openings if a flash detector is not being used. Do not apply the ignition source to the test
portion more than once.

The test portion is deemed to have flashed when a flame appears and instantaneously propagates itself
over the surface of the test portion. Occasionally, particularly near the actual flash point, application of
the test flame can cause a blue halo or an enlarged test flame; this is not a flash and should be ignored.

10.2.7 Record the test result as “flash” or “no flash”, and the test temperature.
10.3 Procedure B — Flash point determination

10.3.1 This procedure repeats the flash no-flash test described in procedure A (10.2.4 to 10.2.7) a
number of times. Each flash no-flash test uses a fresh test portion and a different test temperature.

©1S0 2022 - All rights reserved 7
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Testing at different temperatures allows the determination of two test temperatures that are 1 °C or
0,5 °C apart, for which the lower temperature did not result in a flash, while the higher temperature

resulted in a

10.3.2 Selec

flash (the flash point).

t the expected flash point of the sample as the initial test temperature.

If the expected flash point is unknown, then procedure C can be used to obtain an initial test

temperature

for materials compliant with the scope of procedure C.

10.3.3 Follow the manufacturer’s instructions to set the test temperature and the test time, and select
the test portion volume and test time in accordance with Table 1.

10.3.4 Whe
sample to be

Close the san

Transfer the
into the test

10.3.5 Start
4 mm gauge.

10.3.6 Whe
opening the
the test cup
portion mor

10.3.7 The
itself over t
application (
should be igy

10.3.8 Reco

10.3.9 Turn
measures if

10.3.10
portion at a

h the test cup is at the test temperature, fill the appropriate syringe (6.7.1 or 6.72) wi
tested.

nple container immediately after withdrawal to minimize any loss of volatile compon

syringe to the filling orifice, taking care not to lose any sample. Discharge the test p
cup by fully depressing the syringe plunger. Remove the syringe,

the test timer. Light the pilot light and adjust the test flame (if used) to conform

h the end of the test time is indicated, apply the ignition source by slowly and unif
shutter and closing it completely over a period.of-2 s to 3 s. Watch closely for a fl

 than once.

est portion is deemed to have flashed When a flame appears and momentarily prop4
he surface of the test portion. Occasionally, particularly near the actual flash
f the test flame can cause a blge,halo or an enlarged test flame. This is not a flas|
ored.

d the test result as “flagh!~or “no flash” and the test temperature.

off the pilot and«teést flames (if used). Remove the used test portion. Take appro
he used test portion is hot.

If a flash\is detected, repeat the procedure given in 10.3.3 to 10.3.9, testing a fres
emperature 5 °C lower each time until no flash is detected. Then proceed to 10.3.12.

10.3.11

th the

ents.

rtion

o the

brmly
1sh at

pbpenings if a flash detector is not being used, Do not apply the ignition source to thle test

gates

point,

h and

briate

h test

When no flash is detected, repeat the procedure given in 10.3.3 to 10.3.9, testing a|

fresh

test portion ata temperature 5 “C higher each time until a flash is detected.

10.3.12 Having established a flash within two temperatures 5 °C apart, repeat the procedure
given in 10.3.3 to 10.3.9 at 1 °C intervals from the lower of the two temperatures, until a flash is
detected.

10.3.13 Test a fresh test portion at a temperature 0,5 °C below that at which the flash was

detected in 10.3.12. If no flash is detected, the temperature recorded in 10.3.12 is the flash point to the
nearest 0,5 °C. If a flash is detected at the lower temperature, record this latter (lower) temperature as
the detected flash point allowing for any known thermometer correction. Calculate the corrected flash

point using Formula (2).

NOTE Results obtained directly from 10.3.12 without following the more accurate procedure in 10.3.13 are
permitted but the precision can be affected.
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10.4 Procedure C — Flash point determination
10.4.1 Set the test cup temperature to 15,0 °C £ 5,0 °C below the expected flash point temperature.

10.4.2 When the test cup is at the required temperature, fill the syringe (6.7.1) with 2 ml of the sample
to be tested. Close the sample container immediately after withdrawal to minimize any loss of volatile
components. Transfer the syringe to the filling orifice, taking care not to lose any sample. Discharge the
test portion into the test cup by fully depressing the syringe plunger. Remove the syringe.

NOTE A 2 ml sample is used for all test temperatures in procedure C.

10.4.8 Light the pilot light and adjust the test flame (if used) to conform to the 4 mm gauge.

[

10.4.4 Heatthe test cup ata rate such that the temperature, as indicated by the thermometer, increases
by 1,3 °C / min to 2,5 °C / min. Dip the test flame into the test cup at 1 °C intervalsfor temperatures up
to andl including 100 °C and thereafter every 2 °C for temperatures over 100 °E:

10.4.5 If a continuous luminous flame burns in the orifice when the-slide is opened,|and the test
flamd is introduced, then the flash point lies considerably below the,test temperature. Ih such cases,
repeat the test with a lower expected flash point using a fresh testportion.

10.4.6 When the temperature at which the flash is detected is less than 10 °C or greatgr than 30 °C
from the first application of the of the test flame, the resultisnot valid. Repeat the test using a fresh test
portion adjusting the temperature of the first applicatiefof the test flame until a valid det¢rmination is
made

10.4.7 Record the temperature read on the temperature sensor when the application of the test flame
causes a flash to be detected. Calculate the corrected flash point using Formula (2).

11 dalculation

11.1|Conversion of barometric pressure reading

If the|absolute barometric.pressure reading, taken in accordance with 10.1.6, is in a unjt other than
kilopascals, convert to-kilopascals using one of the following conversions:

— Reading in hRa2x0,1 = kPa;
— Reading ifimbar x 0,1 = kPa;

— Reading in mmHg x 0,133 = kPa.

11.2 Correction of the detected flash point

This adjustment, to account for variations in atmospheric pressure from 101,3 kPa, is only required for
procedures B and C. Calculate the corrected flash point, ¢, using Formula (2):

t. = tq+0,25%(101,3—p) (2)

C

where

tq is the detected flash point, in degrees Celsius (see 10.3.13);

p is the absolute barometric pressure, in Kilopascals;

©1S0 2022 - All rights reserved 9
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0,25

is a constant with dimensions degrees Celsius per kilopascal;

101,3 isthe standard pressure, in kilopascals.

NOTE 1

only up to 104,7 kPa.

NOTE 2

temperature change of 1 °C.

12 Expres

sion of results

Formula (2) has been proven for barometric pressures down to 82,0 kPall8l and is strictly correct

According to Formula (2), a 4 kPa difference in atmospheric pressure is equivalent to a flash point

For procedu
rounded to t

For procedut

'e A, record the flash no-flash temperature, corrected to standard atmosphericipre
ne nearest 0,5 °C.

t

es B and C, record the corrected flash point, ¢, rounded to the nearest 0,5%C:

13 Precisijon

13.1 Genel

al

The precisigdn given in 13.2, 13.3 and Table 2 was derived from<statistical examination of

laboratory t
products.

Table 3 give
and varnishd
NOTE 1 Pr

NOTE2 Th
precision can

bst results on petroleum and related products, paintand related products, and

s).
ecision has not been determined for samplesthat are solid at ambient temperature.

e precision was developed using the ignitors shown in Table 2. If alternative ignitors are usg
be different.

Precision data are not quoted for procedure A of this test method. However, when selecting

temperature
estimate ma
of procedure

Precision for
The precisio
[SO 42591,

13.2 Reped

to be specified for this méethod, knowledge of the precision of the procedure is requi
rgins and the general reliability of the result. This estimate is obtained from the pre
B of this method at.the test temperature.

petroleum and.related products, and FAME was developed in accordance with ISO 4
h for paints and.related products is not known to have been developed in accordance

tability, r

The differen

ssure,

inter-
FAME

5 examples of precision calculated for petroleum and related products (excluding paints

bd, the

n test
red to
cision

P591),
with

cehetween two independent results obtained using this method for test m

terial

considered to be the same in the same laboratory, by the same operator using the same equipment
within short intervals of time, in the normal and correct operation of the method that is expected to be
exceeded with a probability of 5 % due to random variation, is given in Tables 2 and 3.

13.3 Reproducibility, R

The difference between two independent results obtained using this method for test material
considered to be the same in different laboratories, where different laboratory means a different
operator, different equipment, different geographic location, and under different supervisory control,
in the normal and correct operation of the method that is expected to be exceeded with a probability of
5 % due to random variation, is given in Tables 2 and 3.

1) Withdrawn.
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here X is the average of the results being compared.

Procedure Range Temperature | Ignitor?2 Repeatability Reproducibility
range o o
C C
°C

B Petroleum and relat- 20to 220 G/E 0,015 20 (X+110)> | 0,025 61 (X + 110)b
ed products[19]

B Paints and related — — —
products with kine-
matic viscosity[20]
<5,8 mm?/s at 37,8 °C 4t0 82 1,7 3,3
>5,8 mm2/s at 37,8 °C 17 to 52 3,3 5,0

B Fatty acid methyl 85to 175 1,9 15,0
esters (FAME)[11]

C Petroleum and 40 to 135 0,012 85.(X + 40)b 0,024 92 (X + 40)b
related petroleum
productsl18]

a  Efrefers to electric ignition and G refers to gas ignition.

Tahle 3 — Calculated repeatability and reproducibility for petroleum and related petroleum
products, excluding FAME, paints and varnishes
Pro¢edure |Temperature, °C 20 |40 | 60 | 80 | 100 | 120 | 140 | 160 | 180 200 | 220
B Repeatability, °C 2042312612932 |35|381| 41| 44| 47| 50
B Reproducibility, °C 33 138| 44|49 | 54|59 |64 |69 | 74| 79 8,5
C Repeatability, °C — 1,0 | 1,3 |15 |18 |21 ]|23| — — — —
C Reproducibility, °C — 20125301 35| 40| 45 — — — —
13.4|Relative bias bétween the procedures C and B

Ther
samp

The t

blative bias was'examined according to a t-test ata 99 % confidence level as there wer
es to be abléto perform a D6708[12] analysis.

test eutcome was that procedure C gave results 0,8 °C higher than procedure B on ay

erage.

14

estreport

The test report shall contain at least the following information:

a) areference to this document (i.e. ISO 3679:2022);

b) the type and complete identification of the product tested;

c) theresultof the test (see Clause 12);

d) ignitor type (gas or electric);

e) laboratory absolute barometric pressure;

f) the procedure used, i.e. procedure A, B or C;

© IS0 2022 - All rights reserved
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g) any deviation, by agreement or otherwise, from the procedures specified;

h) the date of the test.
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Annex A
(normative)

Flash point apparatus

Apparatus

A.1.1| Test cup and cover assembly

A1l11
The p|
Some
timin|
baron

1 General

versions of the apparatus can automate, temperature control downfo sub-ambient t¢
b and dipping, include hot wire ignition, automatically detect:a valid flash point
hetric pressure.

VR 2
0=\
|

lan and details of the test cup and cover assembly are illustrated in Figubes A.1 to A.5.

Pmperatures,
hind measure

Key

1 nozzle of pilot flame
2 cover

3  slide

4 nozzle of test flame
5 filler orifice

Figure A.1 — Cover assembly

A.1.1.2 Metal block, made of aluminium alloy or non-rusting metal of similar thermal conductivity,
with a cylindrical depression (test cup) and with a well in the side to accommodate a temperature

© IS0 2022 - All rights reserved
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measuring device (A.1.4). The diameter of the well can be reduced to accommodate an electronic
temperature measuring device. The sensing element of the temperature measuring device shall be
located centrally under the test cup as shown in Figure A.2.

Dimensions in millimetres
0
18,4 -0,1

+0,05
0

$16 0

12,7 £0,02

$2,6 -0,4

=

L=
Key
1 temperatjire measuring device
2 nozzle of kest flame
3 O-ring sejl
4  testcup block

Figure A2 — Section through test cup block and nozzle of test flame

A.1.1.3 Coyer, fitted Wlth an openmg slide and a dev1ce which permlts insertion of a test fla|
diameter (4,0
flame (see A.1.2.1) shall lntersect the plane of the underSIde of the cover Wlthln +0,1 mm. The cover
shall be provided with an orifice extending into the test cup for insertion of the test portion and a
suitable clamping device for securing the cover tightly to the metal block. The three openings in the
cover shall be within the diameter of the test cup. The slide shall be fitted with a spring or other device
to ensure that it stays in the fully closed position when shut. When the slide is in the open position, the
two openings in the slide shall coincide with the two corresponding openings in the cover. The O-ring
seal or gasket, which provides a tight seal when the cover is shut, should be made of a heat-resistant
material capable of withstanding the test temperatures and the materials being tested.

NOTE The dipping of the ignitor is automated on some instruments.

14 © IS0 2022 - All rights reserved
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Dimensions in millimetres

4 N

+0,07
12,4 +0,02

23| = S
<<| $° | i
= \ ‘ / =
0 0
5,1-0,05 5,1-0,05
48,4 +0,025
Figure A.3 —=Cover
Dimensions|in millimetres
SS +0,07
iy 12,4 +0,02
;.
N
0 S
5,1-0,05 ©
+0,05 +0,05
128 0 304 0
Figure A.4 — Slide

A.1.1.4 Electrical heater, attached to the bottom of the test cup in a manner that provides efficient

transfer of heat. The heater control shall be capable of maintaining the test cup temperature, as
measured on the integral thermometer, and in a draught-free are as follows:

For procedures A and B: within 0,5 °C for test temperatures up to and including 100 °C, and
within 2,0 °C for test temperatures above 100 °C during the test.

For procedure C: within the ramp rate of 1,5 °C/ min to 2,5 °C/min with an accuracy of + 0,5 °C.
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Dimensions in millimetres
0
®L49,7 -0,3

+0,5
oL 0

l AN N

10 -0,3

<0,75

42 -1

62 +0,5

Figure A.5 — Section of test,cup block through filler orifice

A.1.2 Ignition source

A.1.2.1 Tegt and pilot flames shall be fuelled by any suitable flammable gas (5.3). A gauge ring # mm
in diameter ghall be engraved onthe cover near to the test flame.

A.1.2.2 An|electric ignjtortogether with a suitable dipping mechanism and electric ignitor screen
(A.1.7) is alsp permitted-when testing petroleum, solvents and related products. The electric ignitor
shall be of thie electri¢ resistance (hot wire) type and shall position the heated section horizontally and
intersect thelunderside of the cover.

In cases of dispute, unless explicitly agreed otherwise, the determination of the flash point, using a
flame ignition source, shall be considered the referee test.

A.1.3 Timing device

The timing device shall be capable of emitting an audible signal after (60 + 2) s and (120 * 4) s, for
procedures A and B, and every 1 °C during the test for procedure C, to indicate when the ignition source
shall be dipped into the cup.

A.1.4 Temperature measuring device

Annex E specifies the requirements for suitable liquid in glass and digital temperature measuring
devices.
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A.1.5 Test cup cooler (optional)
The test cup cooler is an electronic Peltier or another suitable cooling device.
A.1.6 Flash detector (optional)

The flash detector is a low mass thermocouple device for the detection of the flash point flame. It can be
used for testing all products and shall be used when testing FAME.

A.1.7 Electric ignitor screen

laoctric ianitar coroon ic 2 matal cecvroon ta antically coraon tha ianitar fraom tha anao 1S 1
The electricignitorscreenisametal screentoop ysereen-thedonitor from-the opeyator. This is

only jequired when an electric ignitor is used.

©1S0 2022 - All rights reserved 17
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Annex B
(normative)

Verification of apparatus

B.1 General

This annex
using refere

The accuracy
a certified r
ISO Guide 35
the mandate
in accordanc

Reference m
materials foi

The number
adequately s

The evaluati

RM should b
integrity of t

B.2 Refern

B.2.1 AnR
to flash poin
process.

B.2.2 A CR
flash point d
an RM certif
statement of]

;tce materials (RM).

escribes a procedure for verifying the correct performance of a flash point appa

r of the apparatus (manual or automated) shall be verified at least every 42“months
bference material (CRM) produced in accordance with the principles,af) ISO 1703
or equivalent standards. Further accuracy verifications on a more frequent basis, bet
d yearly CRM verifications, can use either a CRM, or a secondary working standard
e with B.2.3. Further guidance is given in ISO Guide 33 and ISO/IE€17043.

aterials associated with proficiency testing programmes’{B.2.3 a)] are the pref
SWS verifications and should be used when available.

mall uncertainty for the certified or accepted reference value.

bn of the test result assumes a 95 % confidence limit for the trueness of the result.

e stored in containers out of direct sunlight and at such a temperature as to reta

he flash point of the sample.

ence materials

M for flash point is a CRM(on SWS, that is sufficiently homogeneous and stable with re
measurements, which has been established to be fit for its intended use in a measur;

M for flash paint’shall be a stable single hydrocarbon or other stable substance v

icate thatprovides the certified value of the flash point, its associated uncertainty,
traceability.

B.2.3 A SWSHor flash point shall be a stable petroleum product or a single hydrocarbon or

ratus,

using
4 and
ween
SWS)

erred

of data sets to characterize the reference material.shall be large enough to provide an

n the

spect
bment

vith a

etermined_using a method specific inter-laboratory study (ILS) and be accompanied by

and a

other

stable substance with a flash point accepted reference value (ARV) for a specific test method. The ARV
is obtained from either of the following ways:

a)

a proficiency testing programme where the instrument being validated participated in the testing,

or by obtaining sample from a proficiency scheme after the ARV had been established according to
IS0 4259-3, ISO/IEC 17043 or equivalent statistical requirements.

b)

Table B.1 shows the ARVs for a number of pure materials (>99 % purity). The ARVs were derived

from official ILS. The ARV can be used for other batches of the same material provided that the
purity requirement is maintained. These ARV are uncertified and can be affected by contaminants.

18
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B.3 Procedure

B.3.1 Choose a CRM or SWS which falls within the range of flash points to be determined with the
apparatus. See Table B.1 for the ARV of selected chemicals.

NOTE Annex F presents an aid for the selection of materials for in-house quality standards.

A flash point value is supplied with each CRM or SWS. It is recommended that two CRMs or SWSs be used
in order to cover the flash point range of products usually tested. In addition, it is also recommended
that replicate tests be carried out on aliquots of the CRM or SWS.

B.3.2| For new apparatus, and at least once a year for working apparatus, conduct a verifjcation check
usingla CRM (B.2.2) tested in accordance with Clause 10.

B.3.3| For intermediate verification, conduct a verification check using an SWS (B.2]|3) tested in
accorflance with Clause 10.

B.3.4| Correct the result for barometric pressure in accordance withC€lause 11. Note the corrected
result, to the nearest 0,1 °C, in a permanent record.

NOTE Verification test results are not rounded to the nearest 0,5~°C, as CRM and SWS are r¢corded to the
neare$t 0,1 °C.

Table B.1 — Flash point ARV and tolerances (accéptance limits for a single rejsult)

Procedure Substance Flash point Tolerances (see Sourge of expect-
oC 7.4.2) ed flash point
RIN2 values
°C
B 2-Butanol 20,7 +2,3 a
B }Z):r(l}é;ene (1,4-dimethylben- 26,1 £24 a
B n-Butanol 36,5 +2,6 a
B Decane 49,7 29 b
B Undecane 65,9 +3,2 b
B Diethylene Glycol 142,2 +4,5 a
C Hexadecane 134,8 +3,0 c
NOTE| None'ofthe flash point values are certified.
a  Mead values from an interlaboratory test programmel12l,
b Meatrvatresfromraminteriaboratory-testprogrammer:
¢ Mean value from an interlaboratory test programmel29]

B.4 Evaluation of the test result

B.4.1 General
Compare the corrected test result(s) with the certified value of the CRM or the ARV of the SWS.
In Formulae (B.1), (B2) and (B.3) [see also ISO 4259-2:2017, 4.2.3] it is assumed that:

— reproducibility has been estimated in accordance with ISO 4259-1 or other equivalent statistical
techniques;
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— thecertified value of the CRM, or the ARV ofthe SWS, hasbeen obtained according to therequirements
of Clauses B.1 and B.2, and that its uncertainty is small in comparison with the reproducibility of the
test method, R.

B.4.2 Single test

For a single test made on a CRM or SWS, the difference between a single result and the certified value of
the CRM or the ARV of the SWS should be within the following tolerance:

|x— pu| <R/2 (B.1)

where

x is thp result of the test;
u is the certified value of the CRM or the assigned value of the SWS;

R s the reproducibility of the test method.
B.4.3 Multiple tests
If a number pf replicate tests, n, are made on a CRM or SWS, the différence between the mean pf the
n results angl the certified value of the CRM or the ARV of the SWS; should be within the follpwing

tolerance:

|X— pu| $R/V2 (B.2)

X s th[ mean of the test results;
u  is the certified value of the CRM or the’assigned value of the SWS;

R; isedual to the expression givemby Formula (B.3).

JR? —r?[1-(1/n)] (B.3)

where

R  is the reprodacibility of the test method;

r

B.4.4 Verification validated

If the test result conforms with the tolerance requirements, record this fact.

B.4.5 Verification not validated

If the result does not conform to the tolerance requirements and an SWS has been used for the

verification check, repeat using a CRM. If the result conforms to the tolerance requirements, record this
fact and dispose of the SWS.
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If further verification tests do not conform to the tolerance requirements, check the validity of the RM
and that the requirements of Clause 7 are being met. If there is no obvious nonconformity, conduct a
further verification check using a different CRM. If the result conforms to the tolerance requirements,
record this fact. Ifitis still not within the required tolerances consult the manufacturer of the apparatus.
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