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National foreword

This British Standard, which is published under the
direction of the Petroleum Standards Committee, was
first published in 1972 under the title ‘Method for
determination of density, specific gravity, or API gravity of
crude petroleum and liquid petroleum products
(hydrometer method)’. The method described was
identical with the corresponding method published by the
Institute of Petroleum as ASTM D1298-67 : IP 160/68.
The present revision is identical with ISO 3675-1967
‘Crude petroleum and liquid petroleum

products — Laboratory determination of density or relative
density —Hydrometer method’ but remains technically
equivalentto ASTM D1298-67 :IP 160/68.

1SO 3675 was prepared by Subcommitee 3, Static
petroleum measurement, of Technical Committee 28,
Petroleum products, of the International Organization for
Standardization (ISO) as the result of discussions in which
the United Kingdom participated.

The principal changes from the previous edition of
BS 4714 are as follows.

(a) Adjustment of the title to cover the contents of
1SO 3675.

(b) The inclusion of 20 °C as an additional standard
reference temperature to 15 °C for the determination of
density. The standard reference temperature for
petroleum measurement adopted both by ISO and in
the United Kingdom is 15 °C (see BS 5579 ‘Standard
reference conditions for measurement of petroleum
liquids and gases’) and the determination of density
should, therefore, be preferably referred to that
temperature.

(c) The omission of references to AP gravity in the title
and the text and the provision of annex A relating to the
determination of API gravity.

(d) The substitution of the preferred term ‘relative
density’ for ‘specific gravity’.

(e) The omission of the tables giving temperature
corrections for specific gravities and densities
determined in glass apparatus over the limited range of
10 £ 10°C(15 + 5°C).

*I1SO/R 650 was transformed into ISO 650 in 1977.
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Terminology and conventions. The text of the
international standard has been approved as suitable for
publication, without deviation, as a British Standard.
Some terminology and certain conventions are not
identical with those used in British Standards ; attention is
especially drawn to the following.

The comma has been used throughout as a decimal
marker. In British Standards, it is current practice to use a
full point on the baseline as the decimal marker.

Where the words ‘International Standard’ appear,
referring to this standard, they should be read as ‘British
Standard'.

Cross-references

A related British Standard for ISO/R 649 and

ISO/R 650* is BS 718 ‘Density hydrometers and specific
gravity hydrometers’, and for ISO 3007 is BS 3325
‘Determination of Reid vapour pressure of petroleum
products’.

Additional information. ISO/R 91-1970 refers to British
Standard Handbooks No. 15 (British edition) 1974 and
No. 16 (Metric edition) 1973 ‘Petroleum measurement
tables’. ISO/R 91 : Addendum 1-1975 refers to a
reference temperature of 20 °C which is not used in the
United Kingdom.

ISO/R 91 and Addendum 1 are currently under revision
to become Parts 1 and 2 of ISO 91.

Textual error. In the second line of A.2.1 ‘or’ should
read ‘of’.

CAUTION. Attention is drawn to the Health and Safety
at Work etc. Act, 1974, and the need for ensuring that
the method of test specified in this standard is carried
out with suitable precautions.

The procedure described in this standard method is
intended to be carried out by qualified chemists or
other suitably trained and/or supervised personnel.
Normal safety precautions should be observed
throughout the use of the method.
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British Standard Method for

Laboratory determination of density or relative
density of crude petroleum and liquid petroleum

products (hydrometer method)

1 SCOPE AND FIELD OF APPLICATION

1.1 This International Standard specifies a method for the
laboratory determination, using a glass hydrometer, of the
density or relative density of crude petroleum, petroleum
products of mixtures of petroleum and non-petroleum
products normally handled as liquids, and having a Reid
vapour pressure of 1,8 bar (180 kPa) or less, determined
according to ISO 3007.

Hydrometer readings are obtained at convenient tempera-
tures, readings of density being reduced to 15 °Cor20°C,
and readings or relative density to 60 °F, by means of inter-
national standard measurement tables. By means of these
same tables, values determined in each of the two systems
of measurement are convertible to equivalent values in the
other, so that measurements may be made in the units of
local convenience.

12 Accurate determination of the density or relative
density of petroleum and its products is necessary for the
conversion of measured volumes to volumes at the standard
temperatures of 15 °C, 20 °C or 60 °F and also volume to
mass and vice versa.

1.3 The hydrometer method is most suitable for determin-
ing the density or relative density of mobile transparent
liquids. It can also be used for viscous oils by allowing
sufficient time for the hydrometer to reach equilibrium, or
for  opaque oils by employing a suitable meniscus
correction.

NOTE — In view of the widespread international use of the arbitrary
scale of API gravity, information relating to this system is given in

annex A, but it is expected that the use of APl gravity will be
phased out in the future.

2 REFERENCES
ISO/R 91, Petroleum measurement tables.

ISO/R 91 Addendum 1, Petroleum measurement tables
based on a reference temperature of 20 °c.

ISO/R 649, Density hydrometers for general purposes.

ISO/R 650, Relative density 60/60 °F hydrometers for
general purposes.

ISO 3007, Petroleum products — Determination of vapour
pressure — Reid method.
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3 DEFINITIONS

For the purposes of this International Standard, the follow-
ing definitions apply.

3.1 density : The mass of the liquid divided by its volume
at 156 °C or 20 °C.

When reporting results, state the density in units of mass
and volume, together with the standard reference tempera-
ture; for example, grams per millilitre at 15 °C. (See note
in 3.2.)

For practical purposes, the weight in vacuo may be taken to
represent the mass.

32 relative density : The ratio of the mass of a volume of
a liquid at 60 °F to the mass of an equal volume of pure
water at the same temperature, i.e. the ratio of the density
of the liquid at 60 °F to the density of water at 60 °F.

When reporting results, state the standard
temperatures, i.e. relative density 60/60 °F.

reference

NOTE — Observed values. Since all hydrometers are calibrated to
read correctly at a specified reference temperature, scale readings
made at another temperature are only hydrometer readings and
not values of density or relative density at that other tempera-
ture.

4 PRINCIPLE

The sample and a hydrometer cylinder are brought within
a prescribed temperature range and a test portion is trans-
ferred to the cylinder at approximately the same tempera-
ture. The appropriate hydrometer is lowered into the test
portion and allowed to settle. After temperature
equilibrium has been reached, the hydrometer scale is read,
and the temperature of the test portion is noted. If
necessary, the cylinder and its contents are placed in a
constant-temperature bath to avoid excessive temperature
variation during the test.

5 APPARATUS

5.1 Hydrometers, of glass and of the general form and
dimensions specified in 1SO/R649 or ISO/R 650,
indicating density or relative density at the appropriate
reference temperature as required, conforming to the
requirements listed in table 1.

NOTE — Smaller hydrometers are widely used for product quality

control; their essential requirements are given in annex B. (See also
note in 5.2.)
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