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Gas Chromatography Analytical Methods for Teaching Laboratories 

Separation of the components of commercially available spirits 

using different column phases and GC FID 

Introduction 

Organic solvents, such as methylated spirits, white spirits, and turpentine, are routinely used around the home for 

cleaning, thinning paint, cleaning paint brushes or as fuel. These are not pure solvents and may contain impurities 

or additives. Methylated spirits, for example, is mainly ethanol, but to prevent recreational consumption and the 

addition of taxes applied to alcoholic beverages, compounds such as methanol and pyridine are added to make it 

poisonous, bad tasting and foul smelling. 

 

This application utilizes a GC with a standard inlet and flame ionization detector to analyze the components found in 

one or more commercially available spirits. The samples will be analyzed multiple times using different oven 

temperature programs and column phases to demonstrate how temperature and column phase can affect analyte 

retention. 
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Reagents 

N-methyl-2-pyrolidone – analytical grade 

Sample material – any commercially available spirit, e.g. methylated spirits, or paint thinners. 

Individual solvent standards may be prepared from appropriate laboratory stocks to aid identification of the different 

components found in the test samples. 

 

Safety 

Lab coats, safety glasses and gloves should be worn when handling reagents. 

Follow all appropriate safe operating procedures and beware of any specific actions raised in the associated risk 

assessments.  

 

Apparatus 

• Gas chromatograph fitted with a split/splitless injection port and flame ionization detector (FID). 

• Autoinjector and autosampler capable of handling liquid samples in 1.5 mL vials  

• SH-1 column, 60 m x 0.32 mm I.D. x 1.0 µm, p/n 227-36099-02 (or suitable equivalent). 

• SH-624 column, 60 m x 0.32 mm I.D. x 1.8 µm, p/n 221-75864-60 (or suitable equivalent). 

• SH-Wax column, 60 m x 0.32 mm I.D. x 1.0 µm, p/n 227-75897-60 (or suitable equivalent). 

• 1.5 mL autosampler vials and caps. 

• Appropriate laboratory glassware for the preparation of the test samples. 
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Instrument Conditions 

 
GC Parameters  
Injections Temperature 250°C 
Injection Mode Split 
Split Ratio 1:10 
Purge flow 3 mL/min 
Column See above 
Oven Program (suggestion for 
initial method) 

40°C, hold for 0 minutes, 
4°C/min to 250°C, hold for 0 minutes 

Carrier Gas Helium, linear velocity 25 cm/s 
Injection Volume 1.0 µL 
FID Temperature 280°C 
Hydrogen Flow rate 32 mL/min 
Air flow rate 200 mL/min 
Make up gas (N2) flow rate 24 mL/min 
Sampling Rate 40 msec 

 

Preparation of individual solvent standards 

Dilute individual laboratory solvents with N-methyl-2-pyrolidone in a volumetric flask to give a final concentration of 

approximately 10 mg/L. Then transfer 1 mL in to a 1.5 mL vial for analysis. 

 

Preparation of test sample 

Dilute the test sample in N-methyl-2-pyrolidone to give a final concentration of approximately 50mg/L. Then transfer 

1mL transfer in to a 1.5 mL vial for analysis. 

 

Interpretation of results 

 

1. SH-1 column 

The components of the test sample should be adequately separated to allow each individual peak to be 

integrated. The oven ramp rate can be experimented with to see how it will affect analyte retention. In most 

cases, slowing it down will help to move compounds apart and speeding it up will move them closer together. 
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The example below shows a mixture of 85 organic solvents analyzed on an SH-1 column. Most of the 

components are resolved, however, there are some coeluting peaks that have not been separated sufficiently, 

e.g. acetaldehyde and methanol. 

2. SH-624 column 

The example below shows the same mixture of 85 organic solvents analyzed on an SH-624 column. The 

retention times of the components have changed and now acetaldehyde and methanol have separated. 

3. SH-WAX column 
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The mixture of 85 organic solvents was analyzed on a third column phase. Again, the retention times have 

changed for the sample components with some separations improving and others getting worse. 

 

Once the analytical runs have been completed, all the chromatograms should be compared and used to decided on 

the best oven temperature program and column phase(s) to separate the components in the test sample. 

 

Key learning outcomes 

• How compounds can be separated by boiling point using different oven temperature ramps. 

• How different column phases affect the retention of compounds and thus be used to improve the separation 

of coeluting compounds. 

• How to change analytical columns on a gas chromatography system. 
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Notes 

The instrument conditions are based on the Shimadzu application notes G241 ‘Analysis of Organic Solvents using 

Capillary Column Rtx-1’, G242 ‘Analysis of Organic Solvents using Capillary Column Rtx-624’ and G243 ‘Analysis of 

Organic Solvents using Capillary Column Rtx-WAX’. If an alternative column or carrier gas is used, these conditions 

will need to be adapted appropriately. 

 

 


