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This standard has been approved for use by agencies of the U.S. Department of Defense.

1. Scope*

1.1 This test method covers and provides for the analysis of
high-purity (greater than 99.5 % by volume) n-heptane and
isooctane (2,2,4-trimethylpentane), which are used as primary
reference standards in determining the octane number of a fuel.
Individual compounds present in concentrations of less than
0.01 % can be detected. Columns specified by this test method
may not allow separation of all impurities in reference fuels.

1.2 The values stated in SI units are to be regarded as the
standard.

1.2.1 Exception—The values given in parentheses are for
information only.

1.3 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, health, and environmental practices and deter-
mine the applicability of regulatory limitations prior to use.

1.4 This international standard was developed in accor-
dance with internationally recognized principles on standard-
ization established in the Decision on Principles for the
Development of International Standards, Guides and Recom-
mendations issued by the World Trade Organization Technical
Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:*

D4175 Terminology Relating to Petroleum Products, Liquid
Fuels, and Lubricants

E355 Practice for Gas Chromatography Terms and Relation-
ships
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E594 Practice for Testing Flame Ionization Detectors Used
in Gas or Supercritical Fluid Chromatography

3. Terminology

3.1 Definitions:

3.1.1 This test method makes reference to common gas
chromatographic procedures, terms, and relationships. Detailed
definitions of these can be found in Practices E355 and E594,
and Terminology D4175.

4. Summary of Test Method

4.1 The sample is injected into a capillary gas chromato-
graphic column consisting of at least 61 m (200 ft) of stainless
steel tubing (0.25 mm (0.010 in.) inside diameter), the inner
walls of which are coated with a thin film of stationary liquid.
An inert gas transports the sample through the column, in
which it is partitioned into its individual components. As each
component is eluted from the column, it is detected with a
hydrogen flame ionization detector and recorded on a conven-
tional strip-chart recording potentiometer. The detector re-
sponse from each impurity is then compared with that of a
known quantity of an internal standard. After determining the
total impurity concentration, the n-heptane, or isooctane purity
is obtained by difference.

5. Significance and Use

5.1 This test method is used for specification analysis of
high-purity n-heptane and isooctane, which are used as ASTM
Knock Test Reference Fuels. Hydrocarbon impurities or
contaminants, which can adversely affect the octane number of
these fuels, are precisely determined by this method.

6. Apparatus

6.1 Chromatograph—Gas chromatograph should be
equipped with a split-stream inlet device for introducing
minute quantities of sample without fractionation, a capillary
column, and a hydrogen flame ionization detector. An elec-
trometer to amplify the low output signal of the hydrogen flame
ionization detector, and a strip-chart recorder for recording the
detector signal are needed. The time constant of neither the
electrometer nor the recorder should exceed 1 s. A ball and disk

*A Summary of Changes section appears at the end of this standard
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