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Preface 

 

July, 1994.  It was early afternoon on a fine summer day in a small city in Western Canada.  

The sidewalk cafes were doing a brisk business, and residents were coming and going from 

the neighbouring apartment buildings.  Within this bustling block was a laundromat and 

drycleaning shop, closed for a lunch break.  A natural gas leak was reported by passers-by 

and the gas company was called in.  The leak was traced to the back of the 

laundromat/drycleaner where it was discovered that the gas mains had been tampered with, 

filling the shop with natural gas.  The area was evacuated, the gas supply shut off and the 

gas allowed to dissipate.  Meanwhile, the Fire Commissioner and the Royal Canadian 

Mounted Police (RCMP) were called in to investigate the tampering.  The investigation led 

to the discovery of a failed arson attempt at the laundromat.  Thirty liquid filled bottles, 

some stoppered and others with cloth wicks, were found in the crawl space beneath the 

business.  The investigators believed that had the fire not gone out soon after it was lit, the 

entire city block would have been destroyed by the inevitable gas explosion.  The bottles 

were found to contain automotive gasoline, aviation gasoline, tetrachloroethylene, or 

combinations of these three liquids.  It was likely that the mixtures of tetrachloroethylene 

and gasoline had caused the fire to go out shortly after it was lit.  At the suspect's residence 

two jerry cans, one with automotive gasoline and one with aviation gasoline, were found.  

Clearly, it was important to make a comparison between the two types of gasoline found at 

the suspect's residence and the gasoline present in the bottles.  The lack of a scientific 

method (validated by the RCMP Forensic Laboratory Service) for the comparison of liquid 

gasoline samples prevented a meaningful comparison being made between the known 

liquids and those recovered from the scene.  Thus began my interest in comparing refined 

petroleum products, and in particular, comparing automotive gasoline. 
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Abstract 
 

The comparison of two or more samples of gasoline (petrol) to establish a common origin is 

a difficult problem in the forensic investigation of arsons and suspicious fires.  The high-

boiling fraction of the gasoline was targeted with a view to apply the techniques described 

herein to evaporated gasoline samples in the future.  A novel micro solid phase extraction 

technique using activated alumina was developed to isolate the polar compounds and the 

polycyclic aromatic hydrocarbons from a 200 µL sample of gasoline.  This technique was 

applied to 35 randomly collected samples of unevaporated gasoline, covering three different 

grades (regular unleaded, premium unleaded and lead replacement), collected in Sydney, 

Australia.  The samples were analysed using full-scan GC-MS; potential target compounds 

identified were the C0- to C2-naphthalenes.  The samples were then re-analysed directly, 

without prior treatment, using GC-MS in selected ion monitoring (SIM) mode for target 

compounds that exhibited variation between gasoline samples.  Multivariate statistical 

analysis (principal component and linear discriminant analysis) was applied to the 

chromatographic data.  The first two principal components described approximately 90% of 

the variation in the data and showed that the majority of the 35 samples could be 

differentiated using the method developed.  A comparison of unevaporated samples 

collected in Auckland, New Zealand to those collected in Sydney was also made.  Most of 

the samples could be differentiated based on their country of origin. 

 

The variation of unevaporated regular unleaded and premium unleaded gasoline over time at 

three different service stations was studied.  Ninety-six samples of gasoline were collected 

over a 16 week period and analysed for their C0- to C2-naphthalene content using the GC-

MS (SIM) method that was developed.  In most cases it was found that the C0- to C2-

naphthalene profile in gasoline changed from week to week, and from station to station. 

 

Samples of 25%, 50%, 75% and 90% evaporated gasoline (w/w) were generated from the 

35 randomly collected samples of unevaporated gasoline.  The C0- to C2-naphthalene 

content of all unevaporated and evaporated gasoline samples was determined using the GC-

MS (SIM) method.  Analysis of the data by principal components followed by linear 
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discriminant analysis showed that the 35 samples formed 18 unique groups, irrespective of 

the level of evaporation.  The application of the method to forensic casework is discussed. 
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