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National foreword

This British Standard was published under the authority of the Materials and
Chemicals Sector Board and comes into effect on 1st March 1998. It is the English
language version of ISO 14597 : 1997 Petroleum products - Determination of
vanadium and nickel content - Wavelength-dispersive X-ray fluorescence spectrometry,
published by 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 and British Standard 2000 Parts’ 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.

Under the terms of the agreement between BSI and the Institute of Petroleum,
BS 2000 : Part 433 / ISO 14597 will be published by the IP (in ‘Standard methods
for analysis and testing of petroleum and related products and British Standard 2000
Parts’ and as a separate publication). The numbering of the Parts of BS 2000 follows
that of the corresponding IP methods. BS 2000 : Part 433 : 1998 is thus identical
with IP 433/98.

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

© The Institute of Petroleum
& BSI 1998

The following BSI references
relate to the work of this
standard:

Committee reference PTI/13
Draft for public comment no:
95/125305 DC
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BS 2000 : Part 433 : 1998

Petroleum products - Determination of vanadium and nickel
content - Wavelength-dispersive X-ray fluorescence spectrometry

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 the
determination of vanadium and nickel in liquid petro-
leum products. It may also be applied to semi-solid
and solid petroleum products that are either liquefied
by moderate heating or completely soluble in the
specified organic solvent mixture. The method is
applicable to products having vanadium contents in
the range 5 mg/kg to 1 000 mg/kg, and nickel contents
in the range 5 mg/kg to 100 mg/kg, although precision
data have only been determined up to 100 mg/kg for
vanadium and 60 mg/kg for nickel; higher contents
may be determined by appropriate dilution.

Barium at concentrations above approximately
300 mg/kg interferes with the determination of
vanadium, and iron at concentrations above
approximately 500 mg/kg interferes with the deter-
mination of nickel. Other elements at concentra-
tions above approximately 500 mg/kg may affect
precision and accuracy due to spectral line overlap
or absorption.

2 Normative references

The following standards contain provisions
which, through reference in this text, constitute
provisions of this International Standard. At the
time of publication, 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 possi-
bility of applying the most recent editions of the
standards indicated below. Members of IEC and
ISO maintain registers of currently valid
International Standards.

ISO 3170: 1988, Petroleum liquids - Manual sampling.

1SO 3171: 1988, Petroleum liquids - Automatic

pipeline sampling.

Full document details: BS 2000-433:1998

3 Principle

The test portion and a manganese solution as internal
standard are mixed in a given mass ratio and
exposed, in a sample cell, to the primary radiation of
an X-ray tube.

The count rates of excited metal and reference mate-
rial are measured, and the ratio of these count rates
calculated. The vanadium and nickel contents of the
sample are determined from calibration curves pre-
pared on the basis of calibration standards.

4 Reagents and materials

4.1 White oil (light paraffin oil), high purity
grade, sulfur content 1 mg/kg maximum.

4.2 Xylene or mixed xylenes, analytical
reagent grade.

4.3 Solvent mixture, 1 part by volume of white
oil (4.1) mixed with 2 parts by volume of xylene (4.2).

4.4 Acetyl acetone, minimum purity 99 % (m/m).

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

45 2-ethylhexanoic acid, minimum purity
98 % (m/m).

4.6 Vanadium compound, bis (1-phenylbu-
tane-1, 3-dionato)-oxo-vanadium (IV) or any other
oil-soluble vanadium compound. The vanadium
content shall be accurately known to the nearest
0,01 % (m/m).

4.7 Nickel compound, cyclohexane butanoic
acid-nickel salts or any other oil-soluble nickel com-
pound. The nickel content shall be accurately known
to the nearest 0,01 % (m/m).
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