
Experiment 1: Analysis of Gasoline Components by Gas Chromotography
CH3400: Instrumental Analysis, Plymouth State University

Adapted from "12: Detection of Fuel Components by Gas Chromotography ," Laboratory Experiments in Environmental  
Chemistry by Martin G. Ondrus (1993), Wuerz Publishing Ltd.

Introduction:  

The gasoline that fuels our transportation sector is a mixture of many compounds.  While the largest 
fraction of gasoline is comprised of isooctane, several other compounds may also be included.  You are 
probably familiar with the "Octane Rating" for automobile gasoline, but you may not know the 
chemical basis behind the rating.  The Octane Rating is based on comparison with the burning 
characteristics of a mixture of n-heptane (Octane number = 0) and 2,2,4-Trimethylpentane (isooctane) 
(Octane number = 100).  A list of common gasoline components and their octane rating is given below:

Name Class of Compound Octane Number

Decane Alkane -41

Octane Alkane -20

Heptane Alkane 0

Hexane Alkane 25

Pentane Alkane 62

2,2,4-Trimethylpentane (isooctane) Alkane 100

Benzene Aromatic Hydrocarbon 106

Toluene Aromatic Hydrocarbon 103

Cyclohexane Cyclic Alkane 110

Ethanol Alcohol 116

Poorly formulated gasoline with a low Octane Rating can cause engine knocking, increase the 
incidence of incomplete combustion (and therefore increase CO production) and increase wear and tear 
on the engine.  Petroleum companies closely control the contents of their gasoline to yield the correct 
Octane Rating.

In this lab, you will use gas chromatography to analyze different samples of gasoline to determine the 
relative concentrations of typical components: n-decane, n-octane, n-heptane, n-hexane, cyclohexane, 
toluene, isooctane, benzene and ethanol.  By finding the relative percents of these compounds in your 
"gasoline," you will calculate its theoretical octane rating.

Equipment: 

• 4-5 samples of "gasoline" (samples to be made from lab chemicals)

• 3-4 vials with caps

• 1 mL graduated disposable pipette  

• 1 μL injection syringe (for use with GC)

• Chemicals:  n-decane, n-octane, n-heptane, n-hexane, n-pentane, toluene, isooctane, benzene, 
and cyclohexane.
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Safety Considerations: Read through the procedures and note any safety considerations.

Procedure: 

Part 1: Operation of the Gas Chromatograph

The analysis will be done on a standard GC-capillary column with He carrier gas and a Mass Spec 
detector using the following temperature profile:

Equilibrium time: 0.50 min Rate: 20 °C/min

Injector temperature: 150 °C Final temperature: 90 °C

Initial oven temperature: 30 °C Final time: 3.00 min

Initial time: 1.00 min

Part 2: Determination of Retention Times for Components of Gasoline

1. You will be assigned to prepare one of the samples listed in the table below.  Prepare your 
sample in a small sample vial. Be sure to label your vial.

Sample Base Additive

1 2 mL n-pentane 2 drops n-decane (C10H22)

2 2 mL n-pentane 2 drops n-octane (C8H18)

3 2 mL n-pentane 2 drops n-heptane (C7H16)

4 2 mL n-pentane 2 drops n-hexane (C6H14)

5 2 mL n-pentane 2 drops toluene (C7H8)

6 2 mL n-pentane 2 drops cyclohexane (C6H12)

7 2 mL n-pentane 2 drops isooctane (C8H18)

8 2 mL n-pentane 2 drops benzene (C6H6)

2. Inject 1 μL  of your sample into the gas chromatograph (GC) and press start. 

3. Clean the injection syringe twice with n-pentane.

4. Print your chromatograph and paste it into your laboratory notebook.

5. Determine the retention time for pentane and for your assigned additive.

6. Record your retention time in the table provided for class data on the board.

7. Record the retention times of ALL the additives in your laboratory notebook.

8. Clean up:  Dispose of pentane mixture in appropriate waste container in the hood.  Rinse vials 
with isopropyl alcohol. 
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Part 3: Quantitative determination of components of gasoline

 1. Inject 1 μL of your sample into the GC using the conditions given above.

 2. Clean the injection syringe twice with n-pentane.

 3. When the run is complete, print out the chromatogram to include attach in your notebook, as 
well as a report of the peak retention times and areas.

 4. Clean up:  Dispose of pentane mixture in appropriate waste container in the hood.  Rinse vials 
with n-propyl alcohol.   

Analysis  (Lab Notebook) 

The following must be completed in your lab notebook before you can turn in your Notebook Report:

 1. Complete the table below in your laboratory notebook:

Compound Retention time Boiling point

n-decane (C10H22)

n-octane (C8H18)

n-heptane (C7H16)

n-hexane (C6H14)

toluene (C7H8)

cyclohexane (C6H12)

isooctane (C8H18)

benzene (C6H6)

Note:  Boiling points can be found in the Handbook of Chemistry and 
Physics.

 2. Identify and label the peaks in the chromatogram of your gasoline sample corresponding to the 
known additives.  (Note: Additional peaks may be present in the chromatogram.  Label only 
those peaks that correspond to the known additives.)

 3. Use the integration data to determine the % composition for each of the known additives in 
gasoline.

 4. Use the table of octane ratings in the "Introduction" to calculate the octane rating of your 
gasoline sample.

Conclusions and Discussion (Lab Report)

Your lab report is due by lecture on Wednesday, .  Your report must be handed in BOTH 
electronically (via Moodle) and in hard copy form.  See the document "LabReportGuide.pdf" on the 
course website (http://oz.plymouth.edu/~jsduncan/courses/2011_Fall/InstrumentalAnalysis) for 
guidelines on writing your report.  

In addition to the Analysis performed in your notebook, include the following in your report:

 1. How are retention time and boiling point related?  Note any differences in the trend.
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