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1. Scope

1.1 These test methods cover the determination of ethyl-
benzene and total eight-carbon (Cg) and heavier aromatics in
the concentration range from 0.1 to 30 % in mineral spirits
having a distillation range from 149 to 210°C (300 to 410°F)
as determined by Test Method D 86. The procedures permit
the identification and calculation of concentrations of aro-
matic components to 0.1 volume %.

1.2 Tt is recognized by analytical chemists that a single
column gas chromatography analysis of an unknown sample
is risky. In such cases, multiple and different analytical
techniques must be used for absolutely positive identifica-
tion, for example, several different gas chromatography
columns, gas chromatography/mass spectrometer, or gas
chromatography/infrared, etc. In these test methods the
material is known and is clearly defined.

1.3 Oxygenated compounds, if present, may interfere and
cause erroneous results. Such oxygenated compounds are not
normally present in mineral spirits.

1.4 Two test methods are covered as follows:

1.4.1 Test Method A, measurement of ethylbenzene con-
tent, C; plus higher aromatics (except ethyl benzene), and
total aromatics by means of a single gas chromatographic
analysis.

1.4.2 Test Method B, measurement of ethylbenzene con-
tent by means of a rapid gas chromatographic analysis,

1.5 This standard does not purport to address all of the
safety problems, 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.

1.6 For hazard information and guidance, see the sup-
plier’s Material Safety Data Sheet,

2. Referenced Documents

2.1 ASTM Standards:
D 86 Test Method for Distillation of Petroleum Products?
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E 180 Practice for Determining the Precision of ASTM
Methods for Analysis and Testing of Industrial Chem-
icals®

E 260 Practice for Packed Column Gas Chromatog-
raphy*

3. Summary of Test Methods

3.1 The material, with an internal standard, is introduced
into a gas chromatographic column containing a strongly
polar liquid phase. The polar phase has very little affinity for
saturated and olefinic hydrocarbons while exhibiting a pro-
nounced retention of aromatics. This selectivity, which is
illustrated in Fig. 1, results in the elution of all saturated and
olefinic hydrocarbons in the products described above prior
to the elution of toluene. Either a thermal conductivity or
flame ionization detector may be used. Calibration is ob-
tained in Test Method A from a synthetic blend of the most
important aromatic compounds, Internal standards are used
in both Test Method A and Test Method B. A typical
chromatogram is shown in Fig. 2.

NoTe }|—Refer to Practice E 260 for additional information on gas
chromatography techniques.

4. Significance and Use

4.1 These test methods were developed to measure the
types and amounts of aromatics in mineral spirits to
determine compliance with air pollution regulations that
restrict the aromatic content of solvents. They have been
demonstrated to be workable and to produce accurate
results. However, due to the sensitivity of the tests to
operating variables, some laboratories having limited experi-
ence with gas chromatographic analyses of hydrocarbons
may experience difficulty in performing the tests.

TEST METHOD A—ETHYLBENZENE AND TOTAL
AROMATICS CONTENTS BY MEANS OF A SINGLE GAS
CHROMATOGRAPHIC ANALYSIS

5. Apparatus

5.1 Chromatograph, any gas chromatographic instrument
that has the following performance and characteristics:

5.1.1 Sensitivity—The overall sensitivity must be suffi-
cient to detect 0.1 volume % of any aromatic compound of
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FIG. 1 Typical Resolution of Test Blend

interest with a peak height of at least 10 % of full-scale chart
deflection without loss of resolution as defined in 5.1.2, or 10
times the noise level.

5.1.2 Column—Any column and conditions may be used
provided the system meets all the following criteria when the
test blend is injected into the chromatograph and the
chromatogram recorded in accordance with 7.2, is analyzed
as follows:

5.1.2.1 Construct tangents to the peak to intersect the
baseline for the n-tridecane (nC,;) and toluene peaks. Mea-
sure the distance between the two peaks and the width of
each peak as the distance along the baseline under the peak
between the points of intersection (see Fig. 1).

5.1.2.2 Calculate the peak resolution,
R=2Ad/(Y, +Y,)

where:
Ad = distance between nC,, and toluene peaks,
Y, = width of nC,; peak along the baseline, and
Y, = width of the toluene peak along the baseline.
The peak resolution, R, must be not less than 0.9,
otherwise the resolution of ethylbenzene may be lost.

Note 2—The selectivity of the column (separation of the non-
aromatics from aromatics) can be increased by increasing the concentra-
tion of liquid phase or by increasing the temperature of the chromato-
graphic column. The resolution of the aromatic compounds can be
improved by increasing the length of the column or by decreasing the
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FIG. 2 Typical Chromatogram of Mineral Spirits
(Reduced to 40 % of original and traced)
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