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HYDROCARBON ANALYSIS WITH THE SUPERSONIC GC-MS – 
A NOVEL CONCEPT OF ISOMER ABUNDANCE ANALYSIS
Alexander B. Fialkov, Alexander Gordin & Aviv Amirav
Tel Aviv University, Tel Aviv, Israel

E-mail: fialkov@post.tau.ac.il
Hydrocarbon analysis by GC-MS is of vital importance to broad range of applications including petrochemicals, arson investigations, transformer oil analysis, environmental oil/fuel spill, fuel adulteration and motor oil analysis, particularly in engine and vehicle exhaust.

GC-MS with supersonic molecular beams (Supersonic GC-MS) employs electron ionization of vibrationally cold sample compounds (cold EI) during their flight through a dual cage ion source. It improves hydrocarbon analysis through the provision of enhanced molecular ion, tailing free fast ion source response time, extended range of low volatility compounds amenable for analysis and enhanced isomer mass spectral information.

Our findings include:

1. A novel method of isomer abundance analysis was developed for improved fuel characterization, based on GC separation in time of isomers and cold EI provision of molecular ions to all of them. We found that the isomer distributions (abundances) obtained by SIM or RSIM on the hydrocarbon molecular ions can effectively serve to characterize and identify the type and origin of Diesel fuels, Kerosene and oils.

2. Motor oils and Diesel fuels were injected into a short transfer line and provided characteristic mass spectral fingerprint that could serve for the identification of the fuel or oil, in about one second from the injection.

3. Transformer oils exhibited a few markers in RSIM analysis, and significant differences were observed for these markers between fresh, used and faulty oils.

4. The range of hydrocarbons amenable for GC-MS analysis was extended to C86H174, all with dominant molecular ions in their cold EI mass spectra.   
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