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National foreword

This British Standard reproduces verbatim ISO 6296:2000 and implements it
as the UK national standard.

The UK participation in its preparation was entrusted to Technical Committee
PTI1/13, Petroleum testing and terminology, which has the responsibility to:

— aid enquirers to understand the text;

—  present to the responsible international/European committee any
enquiries on the interpretation, or proposals for change, and keep the
UK interests informed,;

— monitor related international and European developments and
promulgate them in the UK.

A list of organizations represented on this committee can be obtained on
request to its secretary.

The Institute of Petroleum publishes and sells all Parts of B 0, and
all BS EN petroleum test methods that would be Part of BS 2000, both
in its annual publication “Standard methods for analysis and testing
of petroleum and related products and British Standards 2000 Parts”
and individually.

Further information is available from:

The Institute of Petroleum, 61 New Cavendish Street,
London W1G 7AR.

Tel: 020 7467 7100. FAX: 020 7255 1472
Cross-references

The British Standards which implement international publications referred to
in this document may be found in the BSI Catalogue under the section entitled
“International Standards Correspondence Index”, or by using the “Search”
facility of the BSI Electronic Catalogue or of British Standards Online.

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages
This document comprises a front cover, an inside front cover, pages 1 to 8, an
inside back cover and a back cover.

The BSI copyright date displayed in this document indicates when the
document was last issued.

Amendments issued since publication

Amd. No. Date Comments
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Petroleum products — Determination of water —
Potentiometric Karl Fischer titration method

WARNING — The use of this International Standard may involve hazardous materials, operations and equipment.
This International Standard does not purport to address all of the safety problems associated with its use. It is

the responsibility of the user of this International Standard to establish appropriate safety and health practices and |
determine the applicability of regulatory limitations prior to use.

1 Scope

This International Standard specifies a method for

|
|
i
|
i
i
|

documents indicated below. For undated
references, the latest edition of the normative
document referred to applies. Members of 1ISO and

the direct determination of water in petroleum IEC maintain registers of currently valid
products boil\ng below 390 “C. It covers the mass International Standards.
fraction range 0,003 .% (m/m) to O, 100 % (m/m).

ISO 3170:1988, Petroleum liquids — Manual

This International Standard may be applicable to
petroleum products boiling below 390 °C and
lubricating base oils. However, the precision has
not been established for these materials.

NOTE 1 A number of substances and classes of
compounds associated with condensation or oxidation-
reduction reactions interfere in the determination of
water by Karl Fischer titration. In petroleum products,
the most common interferences are hydrogen sulfide
and mercaptan sulfur, however, concentrations of these
below 0,003 % (m/m) as sulfur will not cause
significant interference over the range 0,003 % (m/m)
to 0,100 % (m/m) water. Other organic sulfur
compounds commonly present such as sulfides,
disulfides and thiophenes, do not interfere.

NOTE 2 For the purposes of this International
Standard, the terms "% (m/m)" and "% (V/W)" are used
to represent the mass and volume fractions of a
material respectively.

2 Normative references

The following normative documents contain

sampling.

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

ISO 3696:1987, Water for analytical laboratory
use — Specification and test methods.

3 Principle

A sample is visually inspected (see 6.2.1). If clear
and bright, and free from both water droplets and
particulate matter on swirling, a weighed portion
is injected into the titration vessel of a
potentiometric Karl Fischer apparatus containing a
mixed solvent. The water present is titrated to a
potentiometric end-point using Karl Fischer
reagent. If the sample is not clear and bright, or
water droplets or particulate matter are observed
on swirling, a portion of a solution of sodium
dioctylsulfosuccinate is added prior to
homogenizing with a mixer. A weighed portion is
then treated as above.

provisions which, through reference in this text, 4 Reagents and materials
constitute provisions of this International
Standard. For dated references, subsequent 4.1 Molecular sieve pellets, type 4A.

amendments to, or revisions of, any of these
publications do not apply. However, parties to
agreements based on this International Standard
are encouraged to investigate the possibility of
applying the most recent editions of the normative

439.1

Activate in an oven at 200 °C to 250 °C for 4 h.
Transfer immediately to a dry, sealable bottle or
desiccator and allow to cool.
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WATER IN PRODUCTS-POTENTIOMETRIC KARL FISCHER, IP 439

4.2 Xylene, reagent grade.

Dry by adding approximately 100 g of activated

0,010 % (m/m) when checked by the procedure
given in 7.2.

molecular sieve pellets (4.1) to 2 litres of xylene. 4.5 Water, conforming to grade 3 of ISO
Allow to stand overnight. 3696.
4.3 Karl Fischer reagents 4.6 Methanol, specially dried for Karl Fischer

Use commercially available reagents that meet the
performance requirements described below.

4.3.1 Pyridine-containing Karl Fischer reagent,
with a nominal water equivalence of 5 mg of
water/millilitre of reagent (5 mg/ml). This shall be
based on either methanol or ethylene glycol
monomethyl ether. The Karl Fischer reagent shall
have a minimum water equivalence of 3 mg/ml
when tested as described in 7.1. The solvent
specified in 4.8.1 shall be used with this reagent.

4.3.2 Pyridine-free  Karl Fischer reagent,
containing iodine, sulfur dioxide and an odourless
amine, and with a nominal water equivalence of
5 mg/ml. The Karl Fischer reagent shall have a
minimum water equivalence of 3 mg/ml when
tested as described in 7.1. The solvent specified
in 4.8.2. shall be used with this reagent.

4.3.3 Karl Fischer reagent specially formulated
for ketones, of nominal water equivalence
5 mg/mi. This Karl Fischer reagent shall have a
minimum water equivalence of 3 mg/ml when
tested as described in 7.1. The solvent specified
in 4.8.3 shall be used with this reagent.

analysis, containing less than 0,05 %

water.

(m/m)

4.7 N-ethyl piperidine, reagent grade.

4.8 Titration solvent

Use the solvent specified in 4.8.1 with pyridine-
containing Karl Fischer reagent (4.3.1), the solvent
specified in 4.8.2 with pyridine-free Karl Fischer
reagent (4.3.2), and the solvent specified in 4.8.3
with the Karl Fischer reagent specially formulated
for ketones (4.3.3).

4.8.1 Titration solvent for pyridine-containing
Karl Fischer reagent

Mix 40 ml of N-ethyl piperidine (4.7), 20 ml of
methanol (4.6) and 40 ml of pyridine-containing
Karl Fischer reagent (4.3.1), in a sealable glass
vessel. Allow this mixture to stand overnight
before adding 200 ml of dry xylene (4.2). Add
additional methanol, if required, to ensure a single-
phase solution.

4.8.2 Titration solvent for pyridine-free Karl
Fischer reagent

4.4 Sodium dioctylsulfosuccinate, reagent Mix one part by volume of commercially available
grade pyridine-free solvent, containing sulfur dioxide and

' an odourless amine in methanol, with one part by
NOTE 1 Sodium dioctylsulfosuccinate is also sold volume of dry xylene (4.2). Store in a sealable

under the names dioctyl ester of sodium sulfosuccinic
acid and dioctylsulfosuccinate sodium salt.

NOTE 2 Other anionic surfactants may be used in place
of sodium dioctylsulfosuccinate, provided they meet the
requirements of annex A.

4.4.1 Sodium dioctylsulfosuccinate solution

Dry sodium dioctylsulfosuccinate (4.4) in an oven
at 105 °C to 110 °C for 4 h. Transfer immediately

glass vessel.

4.8.3 Titration solvent for Karl Fischer reagent
specially formulated for ketones

Mix four parts by volume of solvent for Karl
Fischer titrations of ketones with four parts by
volume of dry xylene (4.2) and two parts by
volume of N-ethyl piperidine (4.7). Store in a
sealable glass vessel.

to a dry sealable bottle or desiccator, and allow to 5 Apparatus
cool. Once cool, dissolve 10 g of the dried sodium
dioctylsulfosuccinate in dry xylene (4.2) and make 5.1 Karl Fischer titrator, using potentiometric
up to 100 ml with dry xylene. The mass fraction end-point.
of water in this solution shall be less than
439.2
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