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1. Scope

This procedure measures the concentrations of benzene, toluene and other specified aromatic
compounds in gasoline.

2. Summary of Method

Gasoline samples are infused with an internal standard gravimetrically. They are then
introduced into a gas chromatograph with a mass selective detector that separates their
components to identify and quantify them.

3. Significance

The identities and concentrations of aromatic compounds in a sample of gasoline can be
determined.

4. Applicable Documents

4.1 ASTM Standard  D5769-98
4.2 40 CFR 80.46 (f)(1)

Agilent ChemStation for GC/MSD 6890/5973 Network
NVFEL 120, Chain of Custody Procedure for Fuel analysis Requested by OECA

5. Definitions

5.1 Internal Standard (ISTD) :

Deuterated analogs of benzene, toluene, ethylbenzene and naphthalene are used as
internal standards because of their similar chromatographic characteristics and the
ability of the mass selective detector to resolve them.

5.2 Control Fluid:

Test fuel drawn from the National Vehicle Fuel Emissions Laboratory underground
storage tank is used as a control fluid.  The large and stable supply of fuel is used a
reference for the  consistency of calibration curves used by the instrument.
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5.3 Quality Control Standard (QCSTD) :

A mixture of alkanes and aromatics prepared per ASTM D5769. This mixture is
analyzed prior to samples to ensure the performance of the instrument. This analysis
must meet the criteria detailed in ASTM D5769.

6. Interferences and/or Limitations

The concentrations of results should lie between the concentrations of the standards. If the
concentrations of the results lie outside the range of the standards, then the range of the
standards needs to be extended or the sample should be diluted to fall into that range.

7. Safety

Gasoline and its components are extremely volatile and flammable. They are carcinogenic,
mutagenic and toxic. Persons performing this procedure must be familiar with the chemicals
and hazards they represent; read the Material Safety Data Sheets available for them.

All handling should be performed under an approved fume hood.

8. Apparatus

8.1 Gas chromatograph with a mass selective detector.

Equipment used: Agilent 6890Network with 5973MSD configured as in appendix A
(many different configurations are equally acceptable) and Chemstation Analytical
software on a computer.

8.2 Analytical Balance:  Mettler  AG 204

9. Reagents and Materials

Use the highest purity compounds available for calibrations. Impurities must be accounted
for when standards are made and used.

10. Sampling

Sampling is done by agents in the field.
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11. Calibration

Determine if an instrument calibration is required. The following are criteria for calibration:

11.1 If the instrument has not previously been calibrated for this analysis.

11.2 If the current calibration is lost or damaged.

11.3 If the instrument has been reconfigured or repaired.

11.4 If the standards or control fluids are outside the acceptance criteria and it is
determined that the instrument calibration is at fault.

11.5 If a calibration is needed, calibration curves are generated by analyzing the
compounds of interest over five levels of concentrations covering the range of
interest. Each compound is measured discretely by weight and its concentration in
each level is calculated.

A typical calibration set is shown in appendix B.

12. Analytical Procedure

12.1 Tare a sealable 5ml bottle. Add approximately 4ml of sample to the bottle and record
the weight to the nearest 0.1mg. Add 0.5ml of ISTD to the bottle and record the
weight to the nearest 0.1mg. Repeat for all samples, control fluids and QC check
standards.

12.2 Dispense an appropriate amount of analyte into a uniquely marked autosampler
compatible vial for introduction into the instrument.

12.3 Arrange items to be analyzed on the autosampler tray in accordance to the sequence
to be followed by the instrument.

12.4 Build the sequence (Appendix C) to run a QC check standard first, then a control
fluid, then the samples followed by another control fluid.

12.5 The Chemstation sequence file contains the identity of the analyte, the position of the
sample vial, the method used to analyze it, the weight of the sample, the weight of the
ISTD and the specific gravity of the sample being quantified.

12.6 Running the sequence causes the instrument to inject a portion of the analyte into the
gas chromatograph. The gas chromatograph separates the various compounds, which
are identified in turn by the mass selective detector.
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13. Calculations and Reporting

The chemstation  calculates the quantity of each compound by measuring the area response
against that of the internal standard.

14 Performance Criteria

14.1 The linearity of the calibration curves must be 0.995 or higher.

14.2 The Quality Control sample values must be within +/- 5% of the theoretical values
except for 1,2,4,5-tetramethylbenzene and naphthalene, which must be within +/-
10%.

14.3 The Control Fluid must be within +/- 3 sigma of the mean value of at least ten
previous analyses.

14.4 The balance should measure check weights within 0.1% of theoretical value.
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Appendix A
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Appendix A Continued
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Appendix A Continued
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Appendix A Continued
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Appendix B
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Appendix B Continued
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Appendix C


