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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.

The proced

on the ISO lis

Any trade ng
constitute ar

For an expl3
expressions
World Trade
URL: www.i{

Hrawn to the possibility that some of the elements of this document may)be the subj

4. ISO shall not be held responsible for identifying any or all such patenb rights. Det
ights identified during the development of the document will be in the Introduction and/or

t of patent declarations received (see www.iso.org/patents).

me used in this document is information given for the conveniéence of users and do
endorsement.

ination on the voluntary nature of standards, the meaning of ISO specific term
related to conformity assessment, as well as information about ISO’s adherence f{
Organization (WTO) principles in the Technical\Bdrriers to Trade (TBT) see the foll
o.org/iso/foreword.html.

This docums
biological ori

This third ed
revised and :

It also incory

The changes
measuremer
former editi
modern gas
estimates frq
aviation fuel
ASTMI4] and

nt was prepared by ISO/TC 28, Petroleum*products and related products of synthg
gin.

ition cancels and replaces the second edition (ISO 6246:1995), which has been techn
iligned with ASTM D381[1].

orates the Technical Corrigendum ISO 6246:1995/Cor 1:1998.

incorporate modern methods for temperature measurement and clarification of vz
t limits. Some progess steps on the rounding of results are added. The precision
n was based on-very old data using samples that did not contain components foy
pline, such as~oxygenated compounds and deposit control additives. New pre
m a 1997 joint-ASTM/EI studyl3] are included. Unwashed and washed gum results fo
5 can now-be expressed to the nearest 0,5 mg/100 ml. This study and additional w
CEN in.2014[5] have led to broadening of the scope to modern gasoline (blends).

e are
br the
ith the

ect of
hils of

S not

s and
o the
bwing

tic or

ically

Irious
n the
nd in
cision
r non-
brk in

© ISO 2017 - All rights reserved


http://www.iso.org/directives
http://www.iso.org/patents
http://www.iso.org/iso/foreword.html
https://standardsiso.com/api/?name=f49ac23a931e05659eb82ef4783fb318

ISO 6246:2017(E)

Introduction

The true significance of this test method for determining gum in motor gasoline is not firmly
established. It has been proven that high gum content can cause induction-system deposits and sticking
of intake valves, and in most cases, it can be assumed that low gum content will ensure absence of
induction-system difficulties. The user should, however, realize that the test is not of itself correlative
to induction-system deposits.

The primary purpose of the test, as applied to motor gasoline, is the measurement of the oxidation
products formed in the sample prlor to or durlng the comparatlvely mild condltlons of the test
) ] ) or additives,
the hptane extractlon step is necessary to remove these from the evaporation residu¢ so that the
delet¢rious material, gum, can be determined. With respect to aviation turbine fuels, large quantities
of gumn are indicative of contamination of fuel by higher boiling oils or particulate thatter and generally
refledt poor handling practices in distribution downstream of the refinery.
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Petroleum products — Gum content of fuels — Jet
evaporation method

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 measures to ensure
the safety and health of personnel prior to application of the document, and fulfil statutory and

regulateryreqtuirementsfor-thispurpese——MmMm
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n-aviation fuels, a procedure for the determination of the heptane-insoluble portion
described.

TION — This method is not intended for the ‘testing of gasoline components,
with a high percentage of low-boiling" unsaturated compounds, as they

sions during evaporation.
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bllowing documents are referred to in the text in such a way that some or all of
tutes requirements of thisdocument. For dated references, only the edition cited
ed references, the latest'edition of the referenced document (including any amendmg

170, Petroleum liquids—— Manual sampling
| 71, Petroleum/diquids — Automatic pipeline sampling
h96, Water for analytical laboratory use — Specification and test methods

4259, Petroleum products — Determination and application of precision data i
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000, IP standard thermometers

3 Terms and definitions

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

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

IEC Electropedia: available at http://www.electropedia.org/
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— ISO Online browsing platform: available at http://www.iso.org/obp

3.1

existent gum
evaporation residue (3.2) of aviation fuels without any further treatment

3.2

evaporation residue
material that remains after controlled heating under a flow of air or steam

3.3
unwashed g

um content

(non-aviation fuel) evaporation residue (3.2) of the product under test without any further treatm

3.4

solvent-washed gum content
(non-aviation fuel) residue remaining after the evaporation residue (3.2) has been washed with he

and the wasl

4 Princiy

A measured
of air or sted
washing and

5 Reager

During the a
specified, sh

5.1 Hepta
5.2 Toluer
5.3 Acetor
54 Gums

5.5 Air suj

5.6 Steam

ings discarded

e

test portion of fuel is evaporated under controlled conditions of temperature ang
m. The resulting residue is weighed and may be subject'to further treatment by s
further weighing.

\ts

halysis, unless otherwise stated, use reagents’of recognized analytical grade. Water, {
1l be of a quality equivalent to grade 3 ofISO 3696.

he, CH3(CH2)s5CH3, of minimum 99,%-% purity.

je, CcHsCH3.

je, CH3COCH3,

blvent, a mixturé-of equal volumes of toluene (5.2) and acetone (5.3).
pply, filtered;-at a gauge pressure of not greater than 35 kPa.

supply; free of oily residue and at a pressure of not less than 35 kPa.

ent

ptane

flow
blvent

where

5.7 Detergent cleaning solution.

The type of detergent and conditions for its use shall be established in each laboratory. The criterion
for satisfactory cleaning shall be a matching of the quality of that obtained with chromic acid cleaning
solution on used beakers (fresh chromic acid, 6 h soaking period, rinsing with water and drying).

6 Apparatus

6.1 Balance, capable of weighing to of the nearest 0,1 mg.
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6.2 Beakers, capacity 100 ml, tall form, as illustrated in Figure 1, individually permanently marked.

It is expedient to arrange the beakers in sets, the number in each set being the number of beaker wells
in the evaporating bath. The lowest-mass beaker in each set should be reserved for use as the tare.

6.3 Cooling vessel, tightly covered vessel such as a desiccator without desiccant for cooling the
beakers before weighing.

NOTE The use of a desiccant can lead to erroneous results.

6.4 Evaporation bath, either a solid metal block bath or a liquid bath, electrically heated and
constfucted In accordance with the general principles shown In Figure 1, having wells and jgts for two or
morebeakers.

The rpte of air/steam flow at the temperature of test from each outlet jet when fitted with the conical
adaptjors with 500 pm to 600 pm copper or stainless steel screens shall be 1000 ml/s 4 150 ml/s. A
liquid bath, if used, shall be filled to within 25 mm of the top with a suitableliquid. Maintain the bath
temperature either by means of thermostatic controls or by refluxing liquidyof suitable composition.

WARNING — If a liquid-filled evaporation bath is used, care shall*be taken to enspire that the
flash|point of the liquid used is at least 30 °C higher than the highest bath temperatufe expected.

6.5 [Flow indicator, capable of indicating a total flow of aix or steam equivalent to 1 P00 ml/s for
each putlet.

6.6 |Sintered glass filter funnel, capacity 150 ml, with a maximum pore diameter between 150 pm
and 2p0 um.

6.7 |Steam super heater, capable of delivéying to the bath inlet the required amount of steam at
232°C+3°C.

6.8 |Temperature sensors, liquid™~in glass thermometer conforming to the requirements in
ASTM E2251-14 or IP 73C of BS.2000, or another temperature sensor or systems, or both, of at least
equivplent accuracy and precision over a temperature range from -5 °C to 400 °C.

6.9 |Graduated cylinders; capacity 50 ml or 100 ml and 2 I, conforming to the requirements of
ISO 4}88.

6.10 |Forceps, stainless steel, spade-ended.

6.11 |Oven;capable of being maintained at 150 °C + 2 °C.

7 Assembly of air-jet apparatus

7.1 Assemble the air-jet apparatus as shown in Figure 1. With the apparatus at room temperature,
adjust the flow of air to a rate of 600 ml/s at one of the outlets, with the remaining conical adaptors in
position. Check the other outlets individually under the same conditions for uniform air flowrate within
the range of 600 ml/s + 90 ml/s.

NOTE A total reading on a flow indicator (calibrated under ambient conditions) corresponding to

600 ml/s = 90 ml/s at each outlet will, in normal circumstances, ensure a flowrate of 1 000 ml/s * 150 ml/s at a
temperature of 155 °C £ 5 °C, provided that the back pressure across the flow indicator is not greater than 1 kPa.

7.2 In order to set the apparatus in operation, heat the bath until the temperature reaches 160 °C to
165 °C, and then introduce air into the apparatus until the reading established in accordance with 7.1

© IS0 2017 - All rights reserved 3
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is obtained on the flow indicator. Measure the temperature in each well with the temperature sensors
(6.8) placed with the thermometer bulb (or equivalent sensing device) resting on the bottom of a beaker
(6.2) in the well. Do not use any well having a temperature that differs from 155 °C by more than 5 °C for
standard tests.

Dimensions in millimetres
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1  airsupply 8 thermo-regulator
2 cotton o1 glass wool filter 9  metal, black bath
3 flow indicator 10 beaker
4  thermonjeter and thermometer well (eptional) 11 super heater
5 thermonjeter 12 steam trap
6 removable adaptor 13 steam supply
7  copper of stainless steel screen; (500 - 600) pm
Figure 1/— Apparatus for determining gum content by jet evaporation
8 Assemblyof steam-jetapparatus

8.1 Assemble the steam-jet apparatus as shown in Figure 1.

WARNING — The sample and solvent vapours evaporated during the performance of this test
procedure can be extremely flammable or combustible and hazardous from the inhalation
standpoint. To control such vapours and reduce the risk of thermal explosion and intoxication,
national health and safety regulations are to be applied.

8.2 In order to set the apparatus in operation, heat the bath until the temperature reaches
232 °C. Operate the super heater, and slowly admit dry steam into the apparatus until a flowrate of
1 000 ml/s + 150 ml/s per outlet is obtained. Regulate the temperature of the bath within the range
239 °C £ 7 °C and that of the super heater to provide a well temperature of 232 °C + 3 °C. Measure the
temperature with the temperature sensor (6.8) placed with the thermometer bulb (or equivalent sensing

4 © IS0 2017 - All rights reserved
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device) resting on the bottom of a beaker (6.2) in the well. Do not use any well having a temperature that
differs from 232 °C by more than 3 °C for standard tests.

8.3 Adjust the apparatus to give a steam flowrate of 1 000 ml/s for the outlet under test. Check the
remaining outlets for uniform steam flow. Make necessary changes to individual outlets if the rate varies
by more than 150 ml/s of steam, record the flowmeter reading and use this setting for subsequent
testing.

9 (Calibration

Calib ing the total
quantity of water recovered. To accomplish this, attach a copper tube to a steam outlet jgt and extend
the tybe into a 2 1 cylinder (6.9) that has been filled with crushed ice and then weighéd

Exhayst the steam into the cylinder for approximately 60 s. Adjust the position\ofthe cylinder so that
the end of the copper tube is immersed in the water to a depth of less than 5. mm to prevent excessive
back pressure.

Weigh the cylinder. The gain in mass represents the amount of steam condensed.
Calcujate the steam flowrate, S, as given in Formula (1):
_ (meg —mye )1 000

k-t

(1)
wher¢

S is the flowrate of the steam, in ml/s, at 232 °C;

Mes s the mass, in g, of the cylinder\with the condensed steam;

Mice isthe mass, in g, of the cylinder and ice;

k is the mass (0,434 g),of3 000 ml of steam at 232 °C at atmospheric pressure;

t is the condensing.time, in s.

10 Samples and'sampling

Samples for testing by the procedures described in this document shall be taken by the procedure
descrjbed in\SO 3170, ISO 3171 or in accordance with the requirements of national $tandards or
regulptions:for the sampling of the product under test.

11 Procedure

11.1 Wash the beakers (6.2) including the tare, with the gum solvent (5.4) until free of gum. Rinse
thoroughly with water and immerse in detergent cleaning solution.

Remove the beakers from the cleaning solution by means of forceps (6.10) and handle only with forceps
thereafter. Wash the beakers thoroughly, first with tap water and then with distilled water, and dry in
the oven (6.11), controlled at 150 °C, for atleast 1 h. Cool the beakers for atleast 2 h in the cooling vessel
(6.3) placed in the vicinity of the balance (6.1).

NOTE For the comparison of cleaning efficiency, visual appearance and loss in mass on heating the glassware
under test conditions can be used. Detergent cleaning avoids the potential hazards and inconvenience related to
handling corrosive chromic acid solution. The latter remains as the reference cleaning practice and as such can
function as an alternative to the preferred procedure of cleaning with detergent solutions.

© IS0 2017 - All rights reserved 5
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WARNING — Chromic acid is a health hazard. It is toxic, a recognized carcinogen as it contains
Cr(VI) compounds, is highly corrosive and potentially hazardous when in contact with organic
materials. When using chromic acid cleaning solution, protective measures in accordance with
national health and safety regulations, such as eye protection and protective clothing, are
essential. Never pipette the cleaning solution by mouth. After use, do not pour cleaning solution
down the drain, but neutralize it with great care owing to the concentrated sulfuric acid present,
and dispose of it in accordance with standard procedures for toxic laboratory waste (chromium
is highly dangerous to the environment).

Non-chromium-containing, strongly oxidizing acid cleaning solutions are also highly corrosive
and potentially hazardous when in contact with organic materials, but do not contain chromium
which has speeial-dispesal-preblems:

11.2 Select the required conditions for testing aviation and motor gasoline or aircraft turbine)fue} from
Table 1 and $et the apparatus in operation following the procedures of 7.2 or 8.2 as appropriate}f If an
external prelleater is used, regulate the temperature of the (vaporizing) medium to give the specifiqd test
well temperdture.

Table 1 — Test conditions

Sample type Vaporizing Operating teniperature
medium K
G
Bath Test well
Aviation and motor|Air 160 to 165 150 to 160
gasoline
Aircraft turbine fuel Steam 232 to 246 229 to 235

11.3 Weigh the test beakers against the tare beaker to the nearest 0,1 mg. When a single-pan balance is
used, weigh the tare beaker as a blank. Record the mass of each beaker.

11.4 Ifsuspended or settled solid matter is present, mix the contents of the sample container thorodléghly.
Immediately|filter a quantity of the sample, at atmospheric pressure, through the sintered glass flunnel
(6.6). Treat the filtrate as specified in 10.5"to 11.7 inclusive.

11.5 By medns of the graduated-cylinders (6.9), add 50 ml * 0,5 ml of the sample to each beaker gxcept
the tare, using one beaker foreach of the fuels to be tested.

Place the fill¢d beakers, ahd-the tare in the evaporation bath (6.4). The elapsed time between placing the
first and last beakers, inthe bath shall be as short as possible. When evaporating samples by megans of
air, replace the conicaladaptor as each individual beaker is placed in the bath. When using steam,[allow

gum values to be in error.

Maintain the temperature and rate of flow and allow the test portions to evaporate for 30 min + 0,5 min.
Samples tested simultaneously shall have similar evaporation characteristics.

NOTE In certain cases, duplicate testing is advisable to check if the test method'’s repeatability is met.

11.6 At the end of the heating period, transfer the beakers from the bath to the cooling vessel (6.3).
Place the cooling vessel in the vicinity of the balance for at least 2 h. Weigh the beakers in accordance
with 11.3. Record the mass of the beakers.

6 © IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=f49ac23a931e05659eb82ef4783fb318

ISO 6246:2017(E)

11.7 Segregate beakers containing residues from products for which the heptane-insoluble portion
of the gum is also required to be determined, and follow 11.8 to 11.12. The remaining beakers may be

returned for cleaning and reuse.

11.8 For non-aviation fuels that have unwashed results that are <0,5 mg/100 ml, it is not necessary to
perform the washing steps identified in this clause, as well as in those that follow since the washed gum
value will always be smaller than or equal to the unwashed gum value. If the unwashed results are not
<0,5 mg/100 ml, add 25 ml of heptane to each of the beakers segregated in 11.7, together with the tare

beaker, and swirl gently for 30 s. Allow the mixture to stand for 10 min * 1 min.

11.9 Decant and discard the hpp‘r;mp solution quing care to prevent the loss of anv solid r

esidue.

11.1Q Repeat the extraction with a second 25 ml portion of the heptane, as described\in 1

Repeat the extraction a third time if the extract is coloured.

11.11 Place the beakers, including the tare, in the evaporation bath, maintained’at 160 °C ¢

withdut replacing the conical adaptors, allow the beakers to dry for 5 min. £ 0,5 min.

11.123 At the end of the drying period, remove the beakers from the'bath, place them i
vesse| (6.3) and allow them to cool in the vicinity of the balance-for at least 2 h. Weigh ay

mass pf the beakers.

12 (alculation of gum content

12.1 |Calculate the gum content, 4, using Formula£2):

A :2000[(m1 _m3)—(m2 _m4)]

wher¢
A is the gum content; expressed as mg per 100 ml;
m1 is the mass, ing, of the sample beaker plus residue;
2 is the mass;in g, of the tare beaker after treatment;
m3 is the-mass, in g, of the empty sample beaker;
M4 isthe mass, in g, of the tare beaker before treatment.

12.2 |If”a ‘double-pan balance is used, with the weighings made against the tare befq

1.8 and 11.9.

0 165 °C and,

h the cooling
1d record the

(2)

re and after

treatrrentuse Formu={33:

A =2000(mg —my)

where
ms =mp-mping;
Mg =m3— My, ing.

© IS0 2017 - All rights reserved
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13 Expression of results

13.1 Aviation fuels

For aviation fuels with gum contents 21 mg/100 ml, express the results, to the nearest 1 mg/100 ml, as
existent gum. Round figures in accordance with ISO 4259 practices (see also ASTM E29(2] or Appendix

E of Referenc

e [6]).

For results <1 mg/100 ml], report as “<1 mg/100 ml".

13.2 Non-a

viation fuels

For non-avia
the results, t

Fion fuels with either solvent-washed or unwashed gum contents 20,5 mg/100 ml;.ex
o the nearest 0,5 mg/100 ml as either solvent-washed gum or unwashed gum)conte

press
nt, or

both. Round|figures in accordance with ISO 4259 practices (see also ASTM E29[2] or(Appendik E of
Reference [6]).

For results <f),5 mg/100 ml, reportas “<0,5 mg/100 ml.” If the unwashed gum contentis <0,5 mg/100 ml,
the washed gum may also be reported as “<0,5 mg/100 ml” (see 11.8).

13.3 All fuel types

If the filtratipn step (11.4) has been carried out before the evaporation, the word “filtered” shall follow

the numericd

14 Precision

14.1 Gener

The precisio
14.2. Precisig
samples con
0 mg/lto 80

The precisio

finished gaso¢line fuels, which included two samples containing a volume fraction of 10 % ethan

five samples
control addif
washed and
(0 to 50) mg
containing u

I value.

al

1, as obtained by statistical examindtion of interlaboratory test results, is given in 14
n estimates for gum content originate from a 1997 joint ASTM/EI study{3! using ga
faining oxygenates at a volume fraction of 0 % to 15 % and deposit control addit]

mg/l.
n values given for solvent*washed and unwashed gum content were obtained on foy
containing a volurhefraction of 15 % methyl tertiary butyl ether (MTBE), as well as d
inwashed gdm-Content are based on samples containing between (0 to 15) mg/100 n

100 ml gum content, respectivelyl4]l. Work in CENI3] did not give indications that ga
b to a voluime fraction of 85 % ethanol would show different precision.

14.2 Reped

tability, r

1 and

soline
ive at

rteen
1 and

bposit
ives as determiined in a 1997 interlaboratory study. The precision values for the solvent-
nl and
soline

The difference between successive test results obtained by the same operator with the same apparatus
under constant operating conditions on identical test material would, in the normal and correct
operation of the test method, exceed the value below only in one case in 20:

r=1,11 + 0,095 X, for existent gum (aviation gasoline);

r=0,588 2 + 0,249 X, for existent gum (aviation turbine fuel);

r=0,997 X0.4, for gum content (unwashed);

r=1,298 X0.3, for gum content (solvent washed);

where
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