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National foreword

This British Standard reproduces verbatim IP 272/2000. It supersedes
BS 2000-272:1999 which is withdrawn.

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 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 Standard 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 or European
publications referred to in this document may be found in the BSI Standards
Catalogue under the section entitled “International Standards Correspondence
Index”, or by using the “Find” facility of the BSI Standards Electronic
Catalogue.

A British Standard does not purport to include all the necessary provisions of
a contract. Users of British Standards are responsible for their 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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BS 2000 : Part 272 : 2000

Determination of mercaptan sulfur and hydrogen sulfide
content of liquefied petroleum gases (LPG) —

Electrometric titration method

This standard does not purport to address all of the safety problems associated with its use. It is the responsibility |
of the user of this standard to establish appropriate safety and health practices and determine the applicability
of regulatory limitations prior to use.

Scope

This method describes a procedure for the
determination of mercaptan sulfur in liquefied
petroleum gases. Hydrogen sulfide if present may
also be determined. With a 12 | gas sample the
method gives a minimum detection level of
14 mg/m?® (as sulfur) for mercaptans and 7 mg/m?
(as sulfur) for hydrogen sulfide. The method is
applicable in the presence of acetylenes but
cyanides may interfere.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute
provisions of this standard. At the time of
publication the editions indicated were valid. All
standards are subject to revision, and parties to
agreements based on this standard are
encouraged to investigate the possibility of
applying the most recent editions of the standards
listed below.
ASTM D1265 — 92, Standard Practice for
Sampling Liquefied Petroleum (LP) Gases (Manual
Method).

ISO 4260:1987, Petroleum products and
hydrocarbons — Determination of sulfur content
— Wickbold combustion method.

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

3 Definition

For the purposes of this standard, the following
definition applies.

2721

3.1

Liquefied petroleum gases (LPG)

hydrocarbon gases that can be stored and/or
handled in liquid phase under moderate conditions
of pressure and at ambient temperatures. They
consist essentially of C; and C, alkanes and
alkenes, or mixtures of these, and contain
generally less than 5% by liquid volume of
material of higher carbon number, and have a
vapour pressure not exceeding approximately
1600 kPa at 40 °C.

4 Principle

A measured amount of liquefied petroleum gas is
vaporised and bubbled through an alkaline
solution. Mercaptans and hydrogen sulfide are
absorbed. The solution is titrated electrometrically
using silver nitrate solution with a glass/silver
sulfide electrode system to indicate the end point.

5 Reagents and materials

Use only reagents of recognised analytical grade
and only water of at least grade 3 purity as
specified in 1ISO 3696.

5.1 Absorbent, 30% (m/m) sodium hydroxide
in water.

WARNING Sodium hydroxide is corrosive and
can cause severe burns. In the preparation of
solution heat is generated which can cause the
solution to boil violently with splashing. To avoid
this, small portions of solid sodium hydroxide
should be dissolved at any one time until the
required concentration is reached. Cooling of the
beaker should be applied as required.
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MERCAPTAN AND HYDROGEN SULFIDE IN LPG, IP 272

5.2 Titrant, 0,01 M silver nitrate in water,
prepared by exact dilution of standard 0,1 M
solution.

NOTE 1 If required, 0,01 M silver nitrate in alcohol
may be used. This should be prepared daily by exact
dilution of standard 0,1 M silver nitrate with propan-2-
ol which has previously been passed through a column
of activated alumina in order to remove peroxides.

5.3 Ammonium Hydroxide, 32 % - 35 %
NH; in water.

5.4  Sodium sulfide, 10 g/l solution.
Dissolve 10 g of sodium sulfide anhydrous (Na,S)
or 30,8 g sodium sulfide hydrated (Na,S.9H,0) in

water and dilute to 1 litre with water. Prepare a
fresh solution as needed.

5.5 Potassium lodide, 0,1 mol/i standard
solution.

Dissolve approximately 17 g of potassium iodide
(KI), weighed to the nearest 0,01 g, in 100 ml
water and dilute to 1 litre in a volumetric flask
with water. Calculate molarity using the following
formula:

W
166.01
where
w is the weight of the potassium
iodide.
5.6 Silver nitrate, standard solution,

¢(AgNO;) = 0,1 mol/l. Use commercially prepared
solution, or prepare in accordance with 5.6.1 and
standardise in accordance with 5.6.2.

5.6.1 Preparation. Dissolve 17,0 g of silver
nitrate (AgNO;) in 100 ml of water and dilute to
1 litre with water, store in a dark bottle and
standardise weekly.

5.6.2 Standardisation. To standardise, add 6
drops of concentrated nitric acid (HNO;) (density
= 1,42 g/ml) to 100 ml water in a 300 ml tall-
form beaker and remove the oxides of nitrogen by
boiling for 5 min. Cool to ambient temperature.
Pipette 5 ml of potassium iodide solution (5.5)
into the beaker, and titrate with the silver nitrate
solution prepared in 5.6.1, taking the end point at
the inflection of the titration curve.

5.6.3 Nitrogen, special purity grade 99,999%
and oxygen content less than 5pl/l.

272.2

6 Apparatus

6.1 Sample container, as described in ASTM
D1265.

6.2 Sample measuring and control system,

consisting of a stainless-steel 3 mm bore needle
valve and gas meter (wet type), capacity about
3 litres per revolution, cumulative 300 |, fitted
with thermometer and water manometer.

6.3 Absorption system, high-speed
absorbers of any suitable design. If sintered glass
diffusers are used they should be very coarse.
Suggested designs are shown in Annex A. Cover
the absorbers with black paper or suitable
alternative material to exclude light.

6.4 Titration system

6.4.1 Meter, a continuous electronic voltmeter
or potentiometer having an accuracy of +0,005
volt over a range of at least 0,5 volt, a sensitivity
of 0,002 volt and designed to operate on an input
current of less than 5 picoampere.

The meter should be shielded and the shield
earthed. The compensation device for asymmetry-
potential of the glass electrode should cover a
range of at least 0,100 volt. For mains operated
pH meters and titrimeters the influence from
voltage and frequency variations of about 10% in
the mains supply should be less than 0,005 voit.

An automatic titrimeter may be used, providing
that it meets the above specification.

6.4.2 Titration stand, provided with supports for
the electrodes and the electric stirrer, all earthed.
No permanent change in the meter readings
should be noticeable on connecting or
disconnecting the stirrer motor.

6.4.3 Microburette, 10 ml capacity.

6.4.4 Glass electrode, pencil-type, made of
chemically resistant glass and having a resistance
of 100 to 1000 megohms at 25°C. The entire
electrical connection from the electrode to the
meter terminal must be surrounded by an earthed
shield to prevent electrostatic interference.

6.5 Abrasive cloth or paper, having an
average particle size of 18 um.
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