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Foreword

This British Standard was published under the authority of the Materials and
Chemicals Sector Board and comes into effect on 31 March 1995. It is identical with
ISO 10478 : 1994, prepared by Technical Committee 28, Petroleum products and
lubricants, of the International Organization for Standardization (ISO).

BS 2000 comprises a series of test methods for petroleum and its products that are
published by the Institute of Petroleum (IP) and have been accorded the status of a
British Standard. Each method should be read in conjunction with the preliminary
pages of ‘IP Standard methods for analysis and testing of petroleum and related
products’ which gives details of the BSI/IP agreement for publication of the series,
provides general information on safety precautions, sampling and other matters, and
lists the methods published as Parts of BS 2000.

The numbering of the Parts of BS 2000 follows that of the corresponding methods
published in ‘IP Standard methods for analysis and testing of petroleum and related
products’. Under the terms of the agreement between BSI and the Institute of
Petroleum, BS 2000 : Part 377 will be published by the IP (in ‘Standard methods for
analysis and testing of petroleum and related products’ and as a separate publication).
BS 2000 : Part 377 : 1995 is thus identical with IP 377/95.

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

© The Institute of Petroleum &
BSI 1995

The following BSI references
relate to the work of this standard:
Committee reference PTI/13
Draft for comment 91/55778 DC
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Petroleum products — Determination of aluminium
and silicon in fuel oils — Inductively coupled plasma
emission and atomic absorption spectroscopy

methods

WAFINII\rer — ;I:he use of this International Standard may involve hazardous materials, operations and
equipment. 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 consult and 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
determining the aluminium and silicon contents of
fuel oils at concentrations between 5 mg/kg and
150 mg/kg for aluminium and 10 mg/kg and
250 mg/kg for silicon using inductively coupled
plasma emission and atomic absorption spectroscopy.

2 Normative references

The foliowing standards contain provisions which,
through reference in this text, constitute provisions
of this International Standard. At the time of publi-
cation, the editions indicated were valid. All standards
are subject to revision, and parties to agreements
based on this International Standard are encouraged
to investigate the possibility of applying the most re-
cent editions of the standards indicated below.
Members of IEC and ISO maintain registers of cur-
rently valid International Standards.

ISO 648:1977, Laboratory glassware — One-mark
pipettes.

ISO 835-2:1981, Laboratory glassware — Graduated
pipettes — Part 2: Pipettes for which no waiting time
is specified.

3771

ISO 1042:1983, Laboratory glassware — One-mark
volumetric flasks.

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

ISO 3819:1985, Laboratory glassware — Beakers.

ISO 4788:1980, Laboratory glassware — Graduated
measuring cylinders.

3 Principle

A weighed quantity of homogenized sample is heated
in a clean platinum basin, the combustible material
removed by burning and the carbon finally removed
by heating in a muffle furnace at a temperature of
550 °C + 25 °C. The residue is fused with a dilithium
tetraborate/lithium fiuoride flux, the fused mixture di-
gested in a solution of tartaric acid and hydrochloric
acid, and diluted to volume with water.

The solution is aspirated into either the plasma of an
inductively coupled plasma emission spectrometer
(ICPES), and the emission radiation of the resonance
lines of aluminium/silicon measured and compared
with that of standard calibration solutions, or the
flame of an atomic absorption spectrometer (AAS) and
the absorption of the resonance radiation of the
aluminium/silicon measured and compared with that
of standard calibration solutions.
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FUEL OILS - DETERMINATION OF ALUMINIUM AND SILICON CONTENT. IP 377

4 Reagents

During the analysis, use only reagents of recognized
analytical grade and only water of at least grade 3
purity as specified in 1SO 3696.

4.1
solid.

Potassium hydrogensulfate, (KHSO,), fused

4.2 Flux, mixture of 30 % {m/m) dilithium tetraborate
(Li,B,05) and 10 % (m/m) lithium fluoride (LiF).

4.3 Propan-2-ol.
4.4 Toluene.

45 Toluene/propan-2-ol mixture (1 + 1).

Mix one volume of toluene with one volume of
propan-2-ol.

4.6 Hydrochloric acid, concentrated, 36 % (m/m).

4.6.1 Hydrochloric acid solution (1 + 1).

Mix one volume of hydrochloric acid (4.6) with one
volume of water.

4.6.2 Hydrochloric acid solution (1 + 2).

Mix one volume of hydrochloric acid (4.6) with two
volumes of water.

4.7 Tartaric acid.

4.7.1 Tartaric acid/hydrochloric acid solution.

Dissolve 5 g of tartaric acid in approximately 500 m!
of water acidified with 40 ml of hydrochloric acid
{4.6) and dilute to 1 000 ml with water.

4.8 Standard solutions.

4.8.1 Aluminium standard solutions.

Use either a ready-made commercially available alu-
minium standard solution, 1 000 mgy/l, or prepare by
dissolving 1,000 g of aluminium metal (wire form,
99,98 % purity) in 50 ml of hydrochioric acid (4.6) with
gentle heating in a 400 ml beaker (5.12). Cool, transfer
and dilute the solution quantitatively with water to
1 000 ml in a volumetric flask (5.8).

4.8.2 Silicon standard solutions.

Use either a ready-made commercially available sili-
con standard solution, 1 000 mg/l, or prepare by fus-
ing 2,140 g of silicon dioxide (99,99 % purity) with

377.2

8 g of sodium hydroxide in a zirconium crucibie fitted
with a close-fitting lid (5.2) at dull red heat until a clear
melt is obtained. Cool and dissolve the solidified melt
in 100 m! of hydrochloric acid/water solution (4.6.2) in
a 400 ml beaker (5.12). Cool, transfer and dilute the
solution quantitatively with water to 1 000 ml in a
volumetric flask (5.8) followed by immediate transfer
to a plastic bottle (5.14) for long-term storage.

5 Apparatus

Laboratory apparatus and apparatus described in 5.1
to 5.16 shall be used. Clean all glassware carefully
with hot hydrochloric acid (4.6.1) and rinse thoroughly
with water to eliminate contamination.

5.1 Platinum basin, 100 ml capacity, cleaned with
molten potassium hydrogensuifate (4.1).

NOTE1 The following cleaning technique is rec-
ommended: place 5 g of potassium hydrogensulfate (4.1) in
the basin, heat in a muffle furnace at 550 °C + 25 °C or over
a Bunsen burner for 5 min. Allow to cool, wash out with
distilled or deionized water and dry.

a

5.2 Zirconium crucible, with close-fitting

zirconium lid, 30 ml to 50 mi capacity.
5.3 Mixer, non-aerating, high-speed shear type.

5.4 Electric oven, capable of being maintained at a
temperature between 50 °C and 60 °C.

5.5 Electric muffle furnace, capable of being main-
tained at temperatures of 550 °C + 25°C and
925 °C + 25 °C, and preferably having apertures at
front and rear to allow passage of a slow, natural
draught of air.

5.6 Electrical hotplate, with or without a magnetic
stirring capability.

5.7 Spectrometers.

5.7.1 Inductively coupled plasma emission
spectrometer.

Use either a sequential or simultaneous spec-
trometer, equipped with an ICP torch and RF gener-
ator to form and sustain the plasma.

5.7.2 Atomic absorption spectrometer.

Use an instrument with a modulated hollow cathode
lamp or other source of modulated resonance radi-
ation of aluminiumy/silicon; a dinitrogen oxide (nitrous
oxide)/acetylene burner; and a light detector with a
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