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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 1SO
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

nontgovernmental, In liaison with 150, also take part in the work. 150 collaborates closely with the |

Eleq

Intefnational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Pa

The

trotechnical Commission (IEC) on all matters of electrotechnical standardization.

main task of technical committees is to prepare International Standards. Draft \Internationa

hternational
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Standards

adopted by the technical committees are circulated to the member bodies for,voting. Publication as an
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rnational Standard requires approval by at least 75 % of the member bodies ‘casting a vote.

ntion is drawn to the possibility that some of the elements of this document may be the subje
s. ISO shall not be held responsible for identifying any or all such patent rights.

10307-1 was prepared by Technical Committee ISO/TC 28, Petroleum products and lubricants]
second edition cancels and replaces the first edition (ISO 10307-1:1993), which has been

5ed. It also incorporates the Technical Corrigendum ISO 10307-1:1993/Cor.1:1997.

Hual fuel oils:
Part 1: Determination by hot filtration

Part 2: Determination using standard procedures for ageing

ct of patent

technically

10307 consists of the following parts, under the general title Petroleum products — Total sediment in
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giipment. The document does not purport to address all of the safety problems associa

RNING — The use of this part of ISO 10307 could involve hazardous materials,coper

It is the responsibility of the user of this part of ISO 10307 to establish appropriate
th practices, and determine the applicability of regulatory limitations prior to use.

Scope

part of ISO 10307 specifies a method for the determination of-fotal sediment in residual fuel g
imum viscosity of 55 mmz/s at 100 °C, and for blends of distillate fuels containing residual ¢
maximum total sediment covered by the precision evaluations'of this method is 0,50 % (m/m)
5 and 0,40 % (m/m) for distillate fuels containing residual components. Some fuels could
imum filtration time specified in this method due to facters other than the presence of significa
soluble organic or inorganic material.

the determination of sediment insoluble in toluene, see ISO 37351,

E 1 The method can also be used for the assessment of total sediment after regimes of fuel pre-treatmer
lerate the ageing process (see ISO 10307¢2).

E 2 Significant amounts of sediment in a residual fuel oil can cause fouling of facilities for handling
struction to flow of oil from the tank to the burner.

E 3 For the purposes df this International Standard, the terms “% (m/m)” and “% (V/V')” are used
5 and volume fractions-of a material, respectively. These expressions are deprecated under the Internat

according to 1SO 810, Quantities and units — Part 0: General principles, which specifies that mass
ons be expressed as “mass fraction of xx %” (symbol w) and “volume fraction of xx %” (symbol ().

Normative references

following referenced documents are indispensable for the application of this document,
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lems in burner mechanisms. Sediment can accumulate in storage tanks, on filter screens or on burner parts, resulting
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(including any amendments) applies.

ISO
ISO
ISO

ISO

1) 1

3170:2004, Petroleum liquids — Manual sampling

3171:1988, Petroleumn liquids — Automatic pipeline sampling

6353-2:1983, Reagents for chemical analysis — Part 2: Specifications — First series
6353-3:1987, Reagents for chemical analysis — Part 3: Specifications — Second series

SO 3735, Crude petroleum and fuel oils — Determination of sediment — Extraction method.
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3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
3.1

total sediment

sum of insoluble organic and inorganic material, separated from the bulk of the sample by filtration through a
specified filter, and also insoluble in a predominantly paraffinic solvent

4 Principle

An aliquot df the oil sample is filtered through the prescribed apparatus (Clause 6) at 100 °C, and aftef solyent
washing anfl drying the total sediment on the filter is weighed. The test is carried out in duplicate.

5 Materials

During the @analysis, unless otherwise stated, use only reagents as specified in ISO 6353-2 and ISO 635313, if
listed there If not listed, then use reagents of a recognized analytical grade.

5.1 Heptgne, CH5(CH,)5CHs.

WARNING — Heptane is a toxic volatile hydrocarbon, and shall only be) used with adequate ventilatjon.
Avoid inhajation of vapour or mist and prolonged skin contact.

5.2 Toluepe, CgH5CHas.

WARNING — Toluene is a toxic, volatile hydrocarbon which is absorbed by inhaling the vapouf or
through skiin contact with the liquid. Use only in adequate ventilation and avoid skin contact.

5.3 Wash|solvent, consisting of 85 % (V/V') heptane (5.1) and 15 % (V/V') toluene (5.2).

6 Apparatus

6.1 Filtrafion apparatus, an example-af:which is shown in Figure 1 and the arrangement of which is shown in
Figure 2. It§ construction is with steam'eoils attached, suitably supported, above a vacuum flask approprigtely
protected against the effects of implosion.

NOTE Other apparatus configuration's have been shown to be satisfactory, provided that the dimensional requirementg and
heating-med{um capacity are strictly adhered to.
6.2 Tempgrature measuring device, capable of measuring the temperature in the range from 95 °C to
105 °C witH an accuragy of 0,5 °C.

6.3 Oven| capable of maintaining a temperature of 110 °C &+ 1 °C and evaporating the solvent without rigk of
fire or explgsion.

6.4 Stirring rod, glass or PTFE (polytetrafluoroethylene), approximately 150 mm in length and 3 mm in
diameter.

6.5 Glass beaker, 30 ml capacity, either squat form with lip or conical.
6.6 Small dishes, such as watch glasses or Petri dishes.

6.7 Magnetic stirrer/hotplate, or other suitable heating device, capable of being controlled by a surface-
temperature-measuring device (6.13), and polytetrafluoroethylene (PTFE)-coated stirring bars, length 25 mm.

6.8 Steam generator, to provide a source of steam at 100 °C + 1 °C. Alternative heating media to steam are
acceptable where steam is either not available or not available at the specified temperature.

2 © I1SO 2009 — All rights reserved
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6.9 Vacuum source, capable of providing the specified absolute pressure of 40 kPa 4- 2 kPa (61,3 kPa
vacuum).

6.10 Vacuum gauge, capable of recording the absolute pressure or vacuum as specified in 6.9.

6.11 Glass-fibre filters, nominal porosity 0,001 6 mm, diameter 47 mm.

EXAMPLE Whatman GF/A.2

6.12 High-speed mixer, of any convenient type with a minimum speed of 400 r/min.

6.1

6.1
fro

6.1

6.1

6.1

fromn 0 °C to 100 °C with an accuracy of 0,5 °C.

7

Unlgss otherwise specified, samples shall be taken in‘accordance with ISO 3170 and ISO 3171.

Surface-temperature-measuring device, capable of measuring the temperature up to200

Cooling vessel, for cooling the filters before weighing while keeping them protected from co
the atmosphere. A desiccator-type vessel without drying agent is found suitable,

b Graduated syringe or wash bottle, minimum capacity 25 ml, graduated;at.0,5 ml intervals.
b Forceps, spade-ended.

f General-purpose temperature-measuring device, capable 6f measuring the temperature

Sampling

°C.

ntamination

n the range

8 BSample preparation

Mix|the whole sample thoroughly using a-high-speed mixer (6.12), if practicable, for 30 s. A samplg taken on a
glags or PTFE rod (6.4) dipped to the-bottom of the container shall show a homogeneous appearange. For fuels
withl a high wax content (high pour point) or of very high viscosity, heat the sample before gtirring. The
temperature, as measured with the general-purpose temperature-measuring device (6.17), shgll be either
15 9C to 18 °C above the polir_point for low-viscosity fuels, or at a temperature sufficient to reduce the viscosity
to bptween 150 mmz/s and 250 mmz/s for high-viscosity fuels. The temperature shall not exceed 80 °C during
this|preparation stage.

9 Filter preparation

For [eachstest, dry two filters (6.11) for 20 min in the oven (6.3) at 110 °C. Allow to cool in the copling vessel
(6.14)toroom temperature for 20 min. Weigh each filter to the nearest 0,000 1 g.

NOTE 1 For convenience, the filters can be placed on numbered small dishes (6.6) during drying and cooling.

NOTE 2 It has been shown that the same level of results is achieved by the use of a fine wire mesh support screen (see
Figure 1) in combination with a third, disposable filter. This third filter can be placed below the two test filters on the support
screen and the same pre-drying regime followed as for the test filters, but without weighing the third filter before placement,
discarding it when filtration is complete.

The glass-fibre filters are fragile, and need to be handled with care. Before use, check each against a
background light for consistency and the possible presence of small defects (holes).

2) Whatman® GF/A is an example of a suitable product available commercially. This information is given for the
convenience of users of this part of ISO 10307 and does not constitute an endorsement by ISO of this product.

© ISO 2009 — All rights reserved
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Dimensions in millimetres
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heating/cooling coils (copper)
cup (lbrass)
filters
sinterjed disc or fine wire mesh
funnd, brass

a b~ O =

2 Smooth face.

b Diameter, @: exterior 4,8 mm~interior 2,9 mm.

¢ See Clause 9, Note 2.

Figure 1 — Detail of filtration cell
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Figure 2 — Arrangement of filtration apparatus

10| Procedure

10.T General

The determination shall be carried out in duplicate.

10.2 Assembly of apparatus

Before use, check that the filter support screen is clean, and if necessary clean it by boiling in a high-boiling
aromatic solvent such as toluene (5.2). Renew the filter support screen if more than 2 % of the sinter area (i.e.
a significant number of pores visible to the naked eye) is blocked by a particulate content after such cleaning.

The filtration unit (6.1) shall be clean and dry before assembly. Stack the two previously dried and weighed
filters on top of the sinter support with the mesh imprint side down using forceps (6.16). Apply slight vacuum to

© ISO 2009 — All rights reserved 5
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aid the centralization of the filters and place the top portion of the filtration apparatus carefully on the filters
before clamping. Shut off the vacuum suction and press steam, or the alternative heating medium (see 6.8), at
100 °C + 1 °C through the unit for 10 min prior to addition of the test portion and throughout the addition and
filtration stages.

10.3 Add

ition of test portion

Pour into a 30 ml beaker (6.5) with stirring bar approximately 11 g of the residual fuel sample or approximately
10,5 g of the blended distillate fuel sample prepared as in Clause 8, and weigh to the nearest 0,01 g (see Note 1

discarded,

NOTE 1 WH
avoid errors
100°C £+ 2

NOTE 2 (Lq
decompositid
which is plac

Re-weigh th

For sample
addition. It
coming intd
40kPa + 2
repeat the
report the r

10.4 Filtg

When the f
5 min. Disc
upper filter

or wash boftle with a finédozzle (6.15), taking care to remove any adhered sample from the wall of the uj

part of the
portion of v
vacuum for

and not re-used.

en testing residual fuels, it can be expedient to weigh the beaker plus stirring bar befarg-and after transfe
incurred by attempting to obtain a net mass. Any convenient means of heating the fuel sampl
C can be used, such as hot plate, water or oil bath, or an oven when equipped,with’a suitable stirrer.

cal) overheating of the sample should be avoided when placed on a hotpldte. Overheating can cause sa
n processes. Proper sample temperature control is therefore important{Placing the beaker in a metal b
ed on the magnetic stirrer/hotplate, is found suitable.

e beaker to the nearest 0,01 g. The quantity transferred*shall be 10 g 4+ 0,5 g.

5 of high viscosity and/or high sediment level, filtration will be aided by small-stage or even drop
s expedient to use the maximum filter area available, but care shall be taken to avoid unfiltere

kPa shall be maintained for 25 min. If filtration is not complete in 25 min, discontinue the test
brocedure using a 5 g =+ 0,3 g test portion. If the second filtration is still not complete in 25
bsult as “filtration time exceeds 25 min?:

r washing

tration is complete,@nd the upper filter appears dry, continue the steam and vacuum for a fun
bntinue the steam’supply and cool the apparatus by passing tap water through the coils. Wash
carefully with two portions of 25 ml 4= 1 ml of wash solvent (5.3) dispensed from a graduated syr

bpparatus—ifithe test portion filters very rapidly, release the vacuum before the addition of the
ash selvent, to ensure complete coverage of the filter area by solvent. Then gently reapplyj
the subsequent operations.

contact with the walls of the filtration celt*For samples of low filtration rate, the pressurg

br, to
e to

mple
ock,

vise
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and
Mmin,
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the
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first
the

Carefully remove the top portion of the filtration unit and wash the rim of the filter area with a further
10 ml &= 0,5 ml of wash solvent in a similar manner. Finally, wash the whole of the filter area with 10 ml 4= 0,5 ml
of heptane (5.1).

10.5 App

aratus disassembly

When the upper filter appears dry, discontinue the vacuum. Using forceps, remove each filter separately and
transfer them to the oven at 110 °C. Dry for 20 min. Allow to cool in the cooling vessel (6.14) to room
temperature for 20 min. Weigh each filter to the nearest 0,000 1 g.

NOTE For convenience, the filters can be placed on numbered small dishes (6.6) during drying and cooling.
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11 Expression of results
Calculate the mass percentage of total sediment for each test specimen using Equation (1):
ms —Mmy) — (M3 —m
o (ms —ma) — (mg — my) 0
10m4

where

S is the total sediment, expressed as percentage by mass;

721 is the mass of the test portion, expressed in grams;

5 is the mass of the lower filter before filtration, expressed in milligrams;
I3 is the mass of the lower filter after filtration, expressed in milligrams;
4 is the mass of the upper filter before filtration, expressed in milligrams;

1705 is the mass of the upper filter after filtration, expressed in milligrams.
For [each test specimen with a calculated total sediment concentration > 0,005 % (m/m) as defermined by
Equation (1), record the mass percentage of total sediment to theénearest 0,01 % (m/m).
For|each test specimen with a total sediment concentration < 0,005 % (m/ m), record the¢ result as
0,00 % (m/m).
Regort the total sediment by hot filtration as the;average of the duplicate determinations to the nearest
0,01% (m/m). If the average of the duplicate determinations is < 0,01 % (m/m), | report as
“< 0,01 % (m/m)”. If a 59 sample was used, report the result as “total sediment (5 g) by hot [filtration”. If
filtrgtion is not complete within the specified 25'min, report the results as “filtration time exceeds 25|min”.
12 | Precision
12.1 General
The]precision of this testmethod as determined by the statistical examination of inter-laboratory tgst results is
as fpllows. The resultsranged from 0,01 % (m/m) to 0,40 % (m/m) for distillate fuel oils containing residual
components and/from 0,01 % (m/m) to 0,50 % (m/m) for residual fuel oils. These precision yalues have
beeh obtained by-statistical examination of the results of inter-laboratory tests on matrices of sanjples tested
between 1986 _and 1989, and were first published in 1990. The raw data generated from 1986 td 1989 have
beeh subjected to a new statistical analysis using 1ISO 42593 and the new precision values for rdsidual fuels
werg published in 1997.

12.2 Repeatability, »

The difference between successive test results, expressed as the average of duplicate determinations, 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 below in only
one case in twenty. Calculate the repeatability, 7, for residual fuels using Equation (2) and for distillate fuels

con

3)

©18

taining residual components using Equation (3):

r = 0,089\/x

@)

ISO 4259, Petroleum products — Determination and application of precision data in relation to methods of test
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