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Foreword

BS 2000 comprises a series of test methods for petroleum and its products that have been published previously by the
Institute of Petroleum (IP) and have been accorded the status of British Standards. Each method should be read in
conjunction with BS 2000 : Part O ‘General introduction’, which gives details of the BSI/IP agreement for publication of
the series, lists more than 60 methods scheduled to be published in this way in 1982 and 1983, and provides general
information on safety precautions, sampling and other matters.

The numbering of the other Parts follows that of the corresponding methods published in ‘IP Standards for petroleum and
its products, Part 1 Methods for analysis and testing’. BS 2000 : Part 288 is thus identical with IP 288/74 which was
reapproved in 1981. It is intended to issue further revisions when necessary in line with changes that may be made in
subsequent editions of this IP method.

As a result of circulating [P 288/74 as a draft BS for public comment, an important technical point has been raised for
attention in a future revision. It has been pointed out that the organic vanadium compound used as a reference standard
may not give the same response as the forms of vanadium present in natural petroleum (typically vanadyl tetraphenyl-
porphyrin). Accordingly, an alternatlve procedure has been proposed for consideration as being possibly more appropriate.
This would involve ignition at 550 °C, solution of the ash in hydrochloric acid and comparison with an aqueous standard.

Caution. Attention is drawn to the safety precautions mentioned in Part O of this British Standard and also to the specific
hazards mentioned in clauses 5 and 10.

NOTE. The titles of the publications referred to in this Part of this British Standard are listed on the inside back cover.
Compliance with a British Standard does not of itself confer immunity from legal obligations.
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Method (identical with IP 288/74(81))

1. SCOPE

1.1. This method is intended for the determination of sodium and nickel at
levels above 1 pg/g and vanadium at levels above 10 ug/g in crude oils and
residual fuel oils. Difficulty may be experienced in sodium determination with
some samples due to the particulate nature of the sodium compounds present,
and it is recommended that an ashing technique should be used for such samples.

2. SUMMARY CF METHOD

2.1. The samples are diluted in an organic solvent, the solutions are aspirated
into the flame of an atomic absorption spectrometer, and the absorption of the
visible or ultra-violet resonance radiation of the element being determined is
measured. An acetylene/air flame is used for sodium and nickel and an
acetylene/nitrous oxide flame for vanadium. Calibration curves are prepared from
measurements on standard solutions of metallo-organic compounds in the same
solvent.

3. APPARATUS
3.1. Atomic Absorption Spectrometer — a suitable instrument will comprise
~ hollow cathode lamps or other sources of resonance radiation of the elements
sodium, nickel, and vanadium; a gas burner with provision for the aspiration of
organic liquids into the flame; a monochromator for selecting the desired spectral
lines; and a light detector and measuring system capable of scale expansion. It is
recommended that a secondary air supply be used to enable the air supply to the
flame to be increased without increasing sample uptake rate. Read-out of the
signal on a pen recorder as well as on a meter is recommended. The scale may be
linear either in light intensity or in absorbance. The instrument must be suitable
for use with organic solvents; even so it is recommended that only water is left in
the drain tube overnight.

4. REAGENTS
4.1. Solvent — consisting of 10% v isopropyl alcohol, 90% v white spirit NOTES to 4.1. Isopropy! alcohol
(BS 245: 1956) to be used for the preparation of both sample and standard complying with BS 1595 is suitable.
solutions. BS 245 : 1956 has been superseded by
4.2. Standard Solutions — suitable pure compounds for use for standard BS 245 :1976.
solutions are sodium tetraphenylborate (often referred to as sodium
tetraphenylboron), nickel  4-cyclohexylbutyrate,  bis(1-phenyl-1,3-butane-
diono)oxovanadium. Alternatively the commercial naphthenates of sodium,
nickel, and vanadium may be used, but in this case analysis for their metal
content will be required. Standards should be kept as stock solutions of 500 mg/1
as more dilute solutions are less stable. When making further dilutions do not
dilute in a single step by a factor greater than 20.

SODIUM DETERMINATION

5. PREPARATION OF APPARATUS

5.1. Consult the manufacturer’s instructions for the operation of the atomic
absorption spectrometer. The present method assumes that good operating
procedures are followed in using the spectrometer. Design differences between
spectrometers make it impracticable to specify the required manipulations in
detail here.

CAUTION: Proper operating procedures are required for safety as well as for
reliability of results. An explosion can result from flame blow-back unless the
correct burner head and operating seguenee-are used.”

5.2. For the sodium determination, fit a sodium hollow cathode lamp and set
the monochromator at §89.0 nm. Make fine adjustment to wavelength setting to
give maximum output. Adjust gain control to set this maximum at full scale.

5.3. Using the correct burner head for acetylene/air, set up the acetylene/air
flame. Aspirate a standard sodium solution into the flame. Make adjustments to
the height and angle of burner and to the acetylene flow rate to give maximum
absorption.
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