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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.

International $tandards are drafted in accordance with the rules given in the ISO/IEC Directives, RPart 2.

The main tas

adopted by the technical committees are circulated to the member bodies for voting>Publication
International $tandard requires approval by at least 75 % of the member bodies casting a vote.

Attention is d

ISO 3680 wa
ISO/TC 35, P

This fourth ed

k of technical committees is to prepare International Standards. Draft International Star

5 prepared jointly by Technical Committees ISO/TC 28, Petroleum products and lubrican
hints and varnishes.

ition cancels and replaces the third edition (ISO 3680:1983), which has been technically re

dards
as an

awn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shill not be held responsible for identifying any or all such patent rights.

fs and

vised.
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ISO 3

Introduction

680:2004(E)

This International Standard describes one of two closed cup equilibrium methods for carrying out a
flash/no flash test for paints, varnishes, paint binders, solvents, adhesives, petroleum and related products.

When selecting a method, it should therefore be read in conjunction with the second method,

ISO 1516 [4].

When used in conjunction with the flash detector (A.1.6) this International Standard is also suitable for the

flash/no flash testing of fatty acid methyl esters (FAME).

In both ISO 3680 and ISO 1516, the test is only carried out when the material under test and
mixtule above the material in the test cup are approximately in temperature equilibrium.

This test method does not determine the flash point of the product under test, but merely its be
selected test temperature as may be required to comply with laws or regulations’ relating tg
transgort and use of flammable products. For this purpose, it is unnecessary fo determine ftt
point, |but it is necessary to determine whether or not flashing occurs at a giveritemperature.

The apparatus specified in this International Standard enables a similar test result to be deterr

he air/vapour

haviour at the
the storage,
e exact flash

nined using a

more fapid procedure and a smaller test portion (2 ml or 4 ml) than<hat required in ISO 1516. In addition, the

appargtus can be made portable to the extent of being suitable/for on-site testing in additig
normal use in laboratories.

n to its more

Collahorative work (see [6] in the Bibliography) has showf’ that results obtained by these procedures are

comparable. The interpretation of flash point results @btained on solvent mixtures containing
hydrogarbons should be considered with caution, as these mixtures can give anomalous results
Bibliography).

Flash
the af
point

guara
specif

point values are not a constant physieal-chemical property of materials tested. They areg
paratus design, the condition of the apparatus used, and the operational procedure carr|
can therefore only be defined in terms of a standard test method, and no general valid corr

ed.

halogenated
see [7] in the

a function of
ed out. Flash
Blation can be

hteed between results obtained by different test methods or with test apparatus diffefent from that
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INTERNATIONAL STANDARD ISO 3680:2004(E)

Determination of flash/no flash — Rapid equilibrium closed cup
method

WARNING — The use of this International Standard may involve hazardous materials, operations and
i i i ty problems
to establish
tations prior

1 Scope

This Ipternational Standard specifies a method for the determination of theability of paints (in¢luding water-
borne| paints), varnishes, paint binders, adhesives, solvents and petroleum and related prpducts, when
maintained at a selected test temperature within the range of — 30 C¢o 300 °C, and under thg conditions of
test, tp yield sufficient flammable vapour at this temperature to cause.ignition on the application ¢f a test flame
in a sfandard manner. When used in conjunction with the flash.detector (A.1.6), this Internationgl Standard is
also spitable to carry out a flash/no flash test on fatty acid methyl-esters (FAME).

2 Normative references

The fpllowing referenced documents are indispensable for the application of this documept. For dated
referepces, only the edition cited applies.. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 1p13:1992, Paints and varnishes — Examination and preparation of samples for testing
ISO 3[170:2004, Petroleum liquids = Manual sampling

ISO 3[171:1988, Petroleum _liquids — Automatic pipeline sampling

ISO 3p679:2004, Determination of flash point — Rapid equilibrium closed cup method

ISO 1p528:2000, [Paints, varnishes and raw materials for paints and varnishes — Sampling

3 Tlerms and definitions

For the purposes of this document, the following terms and definitions apply.

31

flash/no flash test

application of a test flame at the specified temperature of the test portion (as measured in the prescribed
manner), adjusted to a barometric pressure of 101,3 kPa, to determine whether the vapours of the test portion
ignite momentarily and a flame propagates across the surface of the liquid under the specified conditions of
test

© 1SO 2004 - All rights reserved 1
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4 Principle

A test portion of specified volume is introduced into the test cup, which is maintained at the test temperature.

After a specifi

ed time, a test flame is applied and the presence or absence of a flash observed.

5 Reagents and materials

5.1 Cleani

An appropriat

ng solvent

e solvent for the removal of traces of the previous test portion from the test cup and cover.

NOTE Th
volatility arom3
acetone-methal

5.2 Verific

A series of ¢
Annex C.

6 Appara

6.1 Generd

The apparaty
together with
flash/no flash

6.2

6.2.1
for use with t
portion is use

6.2.2
for use with t
FAME.

6.3
used at weath

6.4 Heatin

Syringes

5 ml pyringe, adjusted to_deliver 4,00 ml + 0,10 ml and equipped, if required, with a needle s

Barometer, accurate to 0,1 kPa. Barometers precorrected to give sea-level readings, such as

b choice of solvent will depend upon the previous material tested and the tenacity of the residu
tic (benzene-free) solvents may be used to remove traces of oil, and mixed solvents such-as tq
hol may be effective for the removal of gum-type deposits.

ation liquids

priified reference materials (CRM) and/or secondary working standafds/(SWS) as descri

tus
|
s is described in Annex A, and this includes the* details of the test cup and cover assg

dimensions and special requirements. Thesevare shown in Figure A.1 to Figure A.5. Te
over the whole range of — 30 °C to 300 °Cmay require more than one instrument.

ne apparatus at test temperatures up to and including 100 °C. When testing FAME, a 2 1
1 at all temperatures.

he apparatus at testtemperatures above 100 °C. A 5 ml syringe is not required when

er stations’and airports, shall not be used.

j bath or oven (optional), for warming the samples, if required, and capable of controlli

Low
luene-

1%

bed in

embly,
sts for

2 ml pyringe, adjusted to deliver 2,00 ml + 0,05 ml and equipped, if required, with a needle suitable

nl test

itable
sting

those

g the

=L o 1f

temperature t
It is recomme

6.5

A it Hba inde: H I} fao f. sl K
U LV LU T dTUVOITTO UOTU, TU of'fdall VT IIILIIIIOIUally LdIC TUI IIyUIU\JGI VU VApUUT O.

nded that the oven be of explosion-protected design.

Cooling bath or freezer (optional), for cooling the samples, if required, and capable of cooling the

sample to 10 °C below the selected test temperature, and controlling the temperature of the sample to + 5 °C.

If a freezer is

6.6
instrument.

NOTE

used, it shall be of an explosion-protected design.

A shield, 350 mm high, 480 mm wide and 240 mm deep, is suitable.

Draught shield (optional), if required to minimize draughts, fitted at the back and on two sides of the

© ISO 2004 — All rights reserved
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6.7

NOTE

ISO 3680:2004(E)

Cup insert (optional). See Annex D.

For samples that are difficult to remove, a thin metal cup insert can be used.

7 Apparatus preparation

71

General

Select the appropriate instrument for the required flash/no flash temperature. If a flash/no flash test is to be
carried out at a temperature specified in regulations or specifications, the specified temperature shall be

adjusted for atmospheric barometric pressure before the test (see 71.2). Follow the, nhanufacturer’s

instru
adher

7.2

Suppd
Use 0
NOTE

an ind
test cu

7.3

Clean
residu

ttions for the correct set-up and operation of the apparatus. The use of a cup insert (6:7)
ent materials is described in Annex D.

Location of apparatus

rt the apparatus (Annex A) on a level and steady surface in a draught-free position.
f a draught shield (6.6) is recommended when protection from draughts is not available.
When testing materials which may produce toxic vapours, the apparatus may be located in a

vidual control of air flow adjusted such that the vapours can be withdrawn without causing air currg
p during the test.

Cleaning of the test cup and accessories

the test cup, cover and its accessories with an*appropriate solvent (5.1) to remove trag
e from the previous test. Follow the manufacturer’'s instructions for the care and se

instrument.

NOTE
NOTE
7.4
7.41

mater
from t

1 A stream of clean dry air may be usedto remove the last traces of solvent used.

2  The filler orifice may be conveniently cleaned with a pipe cleaner.

Apparatus verification

Verify the correctfunctioning of the apparatus at least once a year by testing a certi

al (CRM) (5.2) incaccordance with 1SO 3679. The result obtained shall be equal to or les
he certified valde of the CRM, where R is the reproducibility of the method (see 13.3).

It is lecommended” that more frequent verification checks be made using secondary work

(SWS

NOTE

5) (5.2).

A'recommended procedure for apparatus verification using CRMs and SWSs, and the product

given i

for potentially

fume hood with
bnts around the

es of gum or
rvicing of the

ied reference
s than R/\/E

ng standards

on of SWSs, is

h Annex C.

7.4.2 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.

If the instrument fails the verification test, it is recommended that the operator should check that:

a) the cover makes a vapour-tight seal with the test cup;

b) the shutter provides a light-tight seal;

c) adequate heat-transfer paste surrounds the thermometer bulb and immersed portion of the thermometer
barrel.

© 1SO 2004 - All rights reserved
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8 Sampling

8.1

ISO 3170 or ISO 3171 or an equivalent national standard.

8.2

Unless otherwise specified, obtain samples in accordance with the procedures given in 1ISO 15528,

Place sufficient sample volume for testing in a tightly sealed container made of material appropriate to

the liquid being sampled, and for safety purposes, ensure that the sample container is only filled to between
85 % and 95 % of its capacity.

8.3 Store the samples in conditions to minimize vapour loss and pressure build-up. Avoid storing the
samples at temperatures in excess of 30 °C.

9 Samplg handling

9.1 Petroleum products and fatty acid methyl esters

9.1.1 Subspmpling. Cool in a cooling bath or freezer (6.5), or adjust the temperature Jof the sample and its
container to at least 10 °C below the first selected test temperature before opening{oc.femove the test pprtion.
If an aliquot gf the original sample is to be stored prior to testing, ensure that the.container is still filled to at
least 85 % of its capacity. Gently mix the subsample to ensure uniformity, So that the loss of \olatile
components dnd light ends is minimized.

NOTE Repults of flash/no flash tests may be affected if the sample volume-falls below 85 % of the container capacity.
9.1.2 Samples that are liquid at ambient temperature. If sufficiently fluid, mix samples gently shaking by
hand prior to|the removal of the test portion, taking care to minimize the loss of volatile components | If the
sample is too| viscous at ambient temperature, heat the sample in its container using a heating bath of oven
(6.4) to a tempperature not warmer than 10 °C below the test'temperature, such that the sample can be mixed
by gentle shaking.

9.1.3 Solid| or semi-solid samples. If the material under test cannot be made sufficiently fluid |to be
introduced info 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 whilst the cover is open.

9.2 Paints} varnishes and related materials

Prepare the samples in accordanceé/with the procedures described in ISO 1513.

10 Procedure

10.1 General

10.1.1 Use the equation in 1.2 to determine the testtemperature. Foifow the manufacturer's instructions for

setting the required test temperature.

10.1.2 When testing fatty acid methyl esters (FAME), the flash point detector (A.1.6) shall be used.

10.1.3 Do not apply the test flame to the test portion more than once. Use a new test portion of the sample
for each test. After each test, turn off the pilot and test flames using the gas control valve, and when the test
cup temperature falls to a safe level, remove the test portion and clean the instrument.

10.1.4 Do not confuse the true flash point with the bluish halo that sometimes surrounds the test flame at
applications preceding that which causes the actual flash.

NOTE 1 The optional flash detector (A.1.6) is not affected by the halo, and does not require the operator to closely
observe the flash point test.

© ISO 2004 — All rights reserved
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NOTE 2 If a continuous luminous flame burns in the orifice when the slide is opened and the test flame is introduced,
then the flash point lies considerably below the test temperature. In such cases, ISO 3679 may be used to determine the
actual flash point.

10.1.5 Record the ambient barometric pressure using a barometer (6.3) 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.

10.2 Procedure for flash/no flash tests up to and including 100 °C and for FAME at all
temperatures

10.2.1 Charge a clean and dry syringe (6.2.1), adjusted to a temperature at least 10 °C below| the expected
flash point, with a 2 ml test portion. Close the sample container immediately after withdfawal tq minimize the
loss of volatile components.

10.2.3 Carefully transfer the syringe to the filler orifice and discharge the test portion into the test cup by fully
deprepsing the syringe plunger. Remove the syringe.

10.2.3 For solid or semi-solid samples, transfer a mass equivalent to approximately 2 ml directly into the test
cup and spread it over the bottom of the cup as evenly as possible.

10.2.4 Start the 1 min timing device (A.1.3). Open the gas control valve and ignite the pilot and test flames.
Adjus{ the test flame to conform to the size of the 4 mm gauge ring. Reset the flash detector (A.1].6) if fitted.

10.2.§ When the audible time signal sounds, apply the.tést flame by slowly and uniformly opehing and then

closing the shutter over a period of 2 s to 3 s. Check for a flash (see 10.1.4 and note 2 to 10.14) and record
the regult.

10.3 [Procedure for flash/no flash tests above 100 °C [except when testing FAME (sge 10.2)]

10.3.1 Charge a clean and dry syringe (6.2.2) with a 4 ml test portion. Close the samlple container

10.3.3 Carefully transfer the syringe to the filling orifice and discharge the test portion into tHe test cup by
fully depressing the syringe plunger. Remove the syringe.
y into the test

d test flames.
Adjust the test.flame with the pinch valve to conform to the size of the 4 mm gauge ring. Reset the flash

10.3.5 ning and then
closing the shutter over a period of 2 s to 3 s. Check for a flash (see 10.1.4 and note 2 to 10.1.4) and record
the result.

11 Calculation

11.1 Conversion of barometric pressure reading

If the barometric pressure reading is measured in a unit other than kilopascals, convert to kilopascals using
one of the following equations:

Reading in hPa x 0,1 = kPa

© 1SO 2004 - All rights reserved 5
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Reading in mbar x 0,1 = kPa

Reading in mmHg x 0,133 3 = kPa

11.2 Adjustment of specified temperature

If a flash/no flash test is to be carried out at a temperature specified in regulations or specifications, the
specified temperature shall be adjusted for ambient barometric pressure before the test, and this adjusted
temperature, rounded to the nearest 0,5 °C, used as the test temperature. Determine the required test
temperature, T, from the following equation:

TT:TS—

where

Tg is the specified temperature, expressed in degrees Celsius;

p is the ambient barometric pressure, expressed in kilopascals.

NOTE Thi

0,25(101,3=p)

5 equation is strictly correct only within the barometric pressure range from98,0 kPa to 104,7 kPa.

12 Exprespsion of results

Report the specified flash/no flash temperature Tg as shown in 11.2; or the flash/no flash test temperat

corrected to
there was a fl

Report the anmpbient barometric pressure in the vicinity of the apparatus (see 10.1.5).

Report if a co

13 Precisi

13.1 Gener

he standard atmospheric pressure of 101,3 kPa, *rounded to the nearest 0,5 °C, and w
bsh or no flash.

htinuous luminous flame is present in the orifice.

pn

Al

Precision dat
for this meth

reliability of the result. This:estimate is obtained from the precision of ISO 3679 at the test temperatu
analogous méthod to.determine the actual flash point using the same apparatus. The precision of ISO
as determined by statistical examination of interlaboratory test results, is given in 13.2, 13.3 and Table 1

13.2 Repeatability, »

are not quoted-forithis test method. However, when selecting a test temperature to be sps
, @ knowledge‘of the precision of the procedure is required to estimate margins and the g

re Tt
hether

peified
eneral
re, an
3679,

The difference between two test results, obtained by the same operator with the same apparatus under
constant operating conditions on identical test material, would in the long run, in the normal and correct
operation of the test method, exceed the values given in Table 1 in only one case in 20.

13.3 Reproducibility, R

The difference between two single and independent test results, obtained by different operators working in
different laboratories on identical test material, would in the long run, in the normal and correct operation of
the test method, exceed the values given in Table 1 in only one case in 20.
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Table 1 — Precision values

Range Repeatability Reproducibility
OC OC

Petroleum and related products

20°Cto70°C 0,5 0,03(X + 29)
Above 70 °C 0,022.x0%9 0,083 .x0.°

Paints, enamels, lacquers and varnishes
5,8 mm?/s at 37,8 °C and below 1,7 3,3
Above 5,8 mm?/s at 37,8 °C 3,3 5,0

Fatty acid methyl esters (FAME) 1,9 15,0

NOTE where X is the average of the results being compared.

NOTE The following values have been calculated from the precision values (given in Table 1 for [petroleum and

related products.

Temperature Repeatability Reproducibility
°C °C °C
20 0,5 1,4
70 0,5 2,9
93 133 4,9
150 2,0 7,5
200 2,6 9,9
260 3,3 12,4

14 Tlest report

The tgst report shall contain”at least the following information:

L
)

reference to this'International Standard;

O
-
—

He type.and’complete identification of the product tested;

(9]
~
—

Heresult of the test (see Clause 12);

d) any deviation, by agreement or otherwise, from the procedures specified;

e) the date of the test.

© 1SO 2004 - All rights reserved 7
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A.1 Appar

A.1.1 Test ¢up assembly

A1.11

A1.1.2

cylindrical de
When in pos
conducting th
NOTE Sili
A113 G
diameter 4 m
shall intersec
orifice extend
securing the
the test cup.
position when

two correspomding openings in the cover. The O-ring shall be made of heat-resistant material and pro

tight seal whe

NOTE Th

A1.1.4
transfer of he
the integral th
100 °C, and \

A.1.2 Test flame and pilot flame

The flames s
liquefied petrg

Hlectrical heater, attached(to the bottom of the test cup in a manner that provides ef

Annex A
(normative)

Flash point test apparatus

atus

eneral. The plan and details of the test cup assembly are illustrated in Figure A.1 toFigure

etal block, made of aluminium alloy or non-rusting metal of similar thermal, 'conductivity,
bression (test cup), and with a hole in the side to accommodate a temperature sensor (
tion, the temperature sensor (thermometer bulb) shall be surrounded-with a suitable th
ermoplastic compound (see the note below).

cone heat-sink compounds have been found to be suitable.

over, fitted with an opening slide and a device which:permits insertion of a test fla
m + 0,5 mm into the test cup when the slide is open. When inserted, the nozzle of the test
the plane of the underside of the cover within + 0,1¢mm. The cover shall be provided w
ing into the test cup for insertion of the test portion, and also a suitable clamping dev
cover tightly to the metal block. The three openifngs in the cover shall be within the diam
The slide shall be fitted with a spring or othérédevice to ensure that it stays in the fully
shut. When the slide is in the open position, the two openings in the slide shall coincide wj

n the cover is shut.
e dipping of the test flame may be automated on some instruments.
ht. The heater control shallbe capable of maintaining the test cup temperature, as measu

ermometer, and in a-draught-free area, within + 0,5 °C for test temperatures up to and ing
ithin + 2,0 °C for testtemperatures above 100 °C during the test.

nall befuelled by any suitable flammable gas (for example, natural gas, reticulated town
leum'gases). A gauge ring 4 mm in diameter shall be engraved on the cover near the test

A5.

with a
\.1.4).
ermal-

me of
flame
ith an
ce for
pter of
Closed
th the
vide a

ficient
fed on
luding

jas or
flame.

A.1.3 Timin

The timing de

g device

vice is capable of emitting an audible signal after 60 s +2 s and 120s + 4 s.

A.1.4 Temperature sensor

A liquid-in-glass thermometer conforming to the requirements specified in Annex B, or an alternative
temperature measuring device and/or system of equivalent accuracy. The initial choice of temperature sensor
shall be based on the expected flash point of the material under test.
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A.1.5 Test cup cooler (optional)

An electronic Peltier or other suitable cooling device.

A.1.6 Flash detector (optional)

ISO 3680:2004(E)

A low-mass thermocouple device for the detection of the flash point flame. A flash is indicated if a temperature
rise of 6,0 °C is detected within 100 ms.

Key

1 n@
2 co
3 sl
4 ng
5 Aill

zzle of pilot flame
ver

He

7zle of test flame
er orifice

Figure A.1 — Plan diagram of test cup assembly
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0
18,4 -0,1

+0,05
0

12,7 £0,02

$2,6 -0,k

16 0

Q

Dimensions in millimetres

70
Y

Key

1 temperatur sensor
2 nozzle of t¢st flame
3 “O’seal

4 sample block

Figure A.2">— Section of block through nozzle of test flame

10
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Dimensions in millimetres

+0,07
12,4 +0,02

om | D =N
35| = ==
S| o= \ / ™
= r~ =
0 0
5,1-0,05 5,1-0,05
48,4 +0,025
Figure A.3'— Cover
Dimensior}s in millimetres
2_2_ +0,07
< 12,4 +0,02
;.
(Vo)
0 :-o
5,1-0,05 +
\D-
+0,05 +0,05 "~
128 0 304 0

Figure A.4 — Slide

© 1SO 2004 - All rights reserved 11


https://standardsiso.com/api/?name=01c2d4864457dd769581b410a9129999

Dimensions in millimetres

ISO 3680:2004(E)
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Figure A.5 — Section-of test block through filler orifice
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Annex B
(normative)

B.1 Liquid-in-glass thermometers

Thermometer specifications

ISO 3680:2004(E)

Table|B.1 gives the specifications for liquid-in-glass thermometers specified in A.1.4. Alternativé temperature
measyirement devices and/or systems shall meet the requirements for scale accuracy, béaring in mind the
partial immersion nature of these thermometers.
Table B.1 — Thermometer specifications
Type Sub-zero Low range High range

Tempkrature range, °C - 30to 100 0 to 410 100|to 300
Immefsion, mm 44 44 44
Scale|marks, °C:

$ubdivisions 1 1 2

Hong lines at each 5 5 10

Numbers at each 10 10 10

Maximum line width, mm 0,15 0,15 0,15
Scalelerror, °C, maximum 0,5 0,5 P.0
Expansion chamber Required Required Refuired
Total length, mm 195 to 200 195 to 200 195(to 200
Stem OD3, mm 6to7 6to7 6|to 7
Bulb Iength, mm 10 to 14 10 to 14 10[to 14
Bulb ®D?, mm 4106 4106 4|to 6
Scale[location:

Bottom of bulb:to line at, °C -30 0 00

Distance,.mm 57 to 61 48 to 52 48|to 52

Uength of scale range, mm 115 to 135 11510 135 115(to 135
NOTE Thermometers |P 91C (low range) and IP 98C (high range) meet the ahave requirements There is ciirently no numbered
thermometer for the sub-zero range.
@  OD: outer diameter.

© 1SO 2004 - All rights reserved
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ISO 3680:2004(E)

Annex C
(informative)

Verification of apparatus

C.1 General

This annex (
verification ch

The performs
accordance W
accordance W
in accordancs

The evaluatio

C.2 Verifig
C.2.1 Certi
substance wi

specific interl

C.2.2 Seco

or other stabl¢ substance with a flash point determined either by

a) testing rg
CRM, st3

mean of
conductin
represen
statistica

Store SWSs i
exceeding 10

C.3 Proce

escribes a procedure for producing a secondary working standard (SWS) and cond
ecks using a SWS and a certified reference material (CRM).

nce of the apparatus should be verified on a regular basis using either a CRM- produ
ith ISO Guide 34 [21 and 1SO Guide 35 [3], or an in-house reference material/SWS prepg
ith one of the procedures given in C.2.2. The performance of the apparatus should be ass|
with the guidance given in ISO Guide 33 [l and ISO 4259 [5].

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

ation check standards

ied reference material (CRM), comprising a stable single hydrocarbon or other
a flash point determined in accordance with ISO‘Guide 34 and ISO Guide 35, using a m

boratory study to produce a method-specific certified value.

hdary working standard (SWS), comprising a stable petroleum product or single hydrog

presentative subsamples at least thiree times using an instrument previously verified u

ucting

ced in
red in
essed

stable
bthod-

arbon

5ing a

tistically analysing the results_and, after the removal of any outliers, calculating the arithmetic

he results, or

g an interlaboratory method-specific test programme utilizing at least three laboratories festing

ative samples in duplicate. The assigned value of the flash point should be calculateq
ly analysing the interlaboratory data.

n containers which will retain the integrity of the SWS, out of direct sunlight, at a temperaty
°C.

Hure

after

re not

C.31

apparatus. See Table C.1 for approximate flash point values.

Choose a CRM or SWS which falls within the range of flash points to be determined with the

It is recommended that at least two CRMs or SWSs are used in order to cover as wide a range as possible. In
addition, it is also recommended that replicate tests be carried out on aliquots of the CRM or SWS.

C.3.2 For new apparatus, and at least once a year for working apparatus, conduct a verification check using

a CRM (C.2.1

) tested in accordance with Clause 10.

C.3.3 For intermediate verification, conduct a verification check using a SWS (C.2.2) tested in accordance
with Clause 10.
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