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Standard Test Method for
Aromatic Types Analysis of Gas-Oil Aromatic Fractions by
High Ionizing Voltage Mass Spectrometry 1

This standard is issued under the fixed designation D 3239; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (e) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This test method2 covers the determination by high
ionizing voltage, low resolution mass spectrometry of 18
aromatic hydrocarbon types and 3 aromatic thiophenotypes in
straight run aromatic petroleum fractions boiling within the
range from 205 to 540°C (400 to 1000°F) (corrected to
atmospheric pressure). Samples must be nonolefinic, must
contain not more than 1 mass % of total sulfur, and must
contain not more than 5 % nonaromatic hydrocarbons. Com-
position data are in volume percent.

NOTE 1—Although names are given to 15 of the compound types
determined, the presence of other compound types of the same empirical
formulae is not excluded. All other compound types in the sample,
unidentified by name or empirical formula, are lumped into six groups in
accordance with their respective homologous series.

1.2 The values stated in acceptable SI units are to be
regarded as the standard. The values given in parentheses are
provided for information purposes 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 and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:
D 2549 Test Method for Separation of Representative Aro-

matics and Nonaromatics Fractions of High-Boiling Oils
by Elution Chromatography3

D 2786 Test Method for Hydrocarbon Types Analysis of
Gas-Oil Saturate Fractions by High Ionizing Voltage Mass
Spectrometry3

E 137 Practice for Evaluation of Mass Spectrometers for

Quantitative Analysis from a Batch Inlet4

3. Terminology

3.1 Definitions of Terms Specific to This Standard:
3.1.1 Characteristic Mass Summations— Classes I–VII:
3.1.2 Class I:

(785 781 921 1061 1201 ..to end, polyisotopic
1 911 1051 1191 ..to end, monoisotopic (1)

3.1.3 Class II:

(1045 1041 1181 1321 1461 ..to end, polyisotopic
1 1171 1311 1451 ..to end, monoisotopic (2)

3.1.4 Class III:

(1295 1301 1441 1581 1721 ..to end, polyisotopic
1 1291 1431 1571 1711 ..to end, monoisotopic (3)

3.1.5 Class IV:

(1285 1281 1421 1561 1701 ..to end, polyisotopic
1 1411 1551 1691 ..to end, monoisotopic (4)

3.1.6 Class V:

(1545 1541 1681 1821 1961 ..to end, polyisotopic
1 1671 1811 1951 ..to end, monoisotopic (5)

3.1.7 Class VI:

(1665 1661 1801 1941 2081 ..to end, polyisotopic
1 1791 1931 2071 ..to end, monoisotopic (6)

3.1.8 Class VII:

(1785 1781 1921 2061 2201 ..to end, polyisotopic
1 1911 2051 2191 ..to end, monoisotopic (7)

3.1.9 Classes, Compound Types, Empirical Formulae— See
Table 1.

4. Summary of Test Method

4.1 The relative abundance of seven classes (I–VII) of
aromatics in petroleum aromatic fractions is determined by
mass spectrometry using a summation of peaks most charac-
teristic of each class. Calculations are carried out by the use of
a 7 by 7 inverted matrix derived from published spectra of pure
aromatic compounds. Each summation of peaks includes the
polyisotopic homologous series that contains molecular ions

1 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 on Hydrocarbon Analysis.
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