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1. Scope

1.1 This test method covers the measurement of the density
of pure hydrocarbons or petroleum distillates boiling between
90 and 110°C that can be handled in a normal fashion as a
liquid at the specified test temperatures of 20 and 25°C.

1.2 This test method provides a calculation procedure for
the conversion of density to relative density (specific gravity).

1.3 The values stated in SI units are to be regarded as
standard. The values given in parentheses are for information
only.

1.4 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use. Specific warning
statements are given in Section 7.

2. Referenced Documents

2.1 ASTM Standards:?
El Specification for ASTM Liquid-in-Glass Thermometers

3. Terminology

3.1 Definitions:

3.1.1 density—the weight in vacuo, (that is, the mass) of a
unit volume of the material at any given temperature.

3.1.2 relative density (specific gravity)—the ratio of the
mass (weight in vacuo) of a given volume of material at a
temperature, f,, to the mass of an equal volume of water at a
reference temperature, t,; or it is the ratio of the density of the
material at ¢, to the density of water at z,. When the reference
temperature is 4.00°C, the temperature at which the relative

" This test method is under the jurisdiction of ASTM Committee D02 on
Petroleum Products and Lubricants and is the direct responsibility of Subcommittee
D02.04.0D on Physical and Chemical Methods.
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2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website. DOI: 10.1520/D1217-93R07.

density of water is unity, relative density (specific gravity) and
density are numerically equal.

4. Summary of Test Method

4.1 The liquid sample is introduced into a pycnometer,
equilibrated to the desired temperature, and weighed. The
relative density (specific gravity) or density is then calculated
from this weight and the previously determined weight of
water that is required to fill the pycnometer at the same
temperature, both weights being corrected for the buoyancy of
air.

5. Significance and Use

5.1 Density is a fundamental physical property which can be
used in conjunction with other properties to characterize pure
hydrocarbons and their mixtures.

5.2 This test method was originally developed for the
determination of the density of the ASTM Knock Test Refer-
ence Fuels n-heptane and isooctane, with an accuracy of
0.00003 g/mL. Although it is no longer employed extensively
for this purpose, this test method is useful whenever accurate
densities of pure hydrocarbons or petroleum fractions with
boiling points between 90 and 110°C are required.

6. Apparatus

6.1 Pycnometer, Bingham-type,* conforming to the dimen-
sions given in Fig. 1, constructed of borosilicate glass, and
having a total weight not exceeding 30 g.

6.2 Constant-Temperature Bath, provided with suitable py-
cnometer holders or clips and means for maintaining tempera-
tures constant to +0.01°C in the desired range.

6.3 Bath Thermometer, graduated in 0.1°C subdivisions and
standardized for the ice point and the range of use to the nearest
0.01°C. ASTM Saybolt Viscosity Thermometer 17C as pre-
scribed in Specification El, designed for tests at 21.1°C and

3 The sole source of supply of the pycnometer known to the committee at this
time is Reliance Glass Co., 220 Gateway Rd., Bensenville, IL 60106-0825. If you
are aware of alternative suppliers, please provide this information to ASTM
International Headquarters. Your comments will receive careful consideration at a
meeting of the responsible technical committee,> which you may attend.
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