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SUPERSONIC FAST GC-MS 
Alexander B. Fialkov, Alexander Gordin, Mati Morag and Aviv Amirav

School of Chemistry, Tel Aviv University, Tel Aviv 69978, Israel, 
Email: amirav@tau.ac.il 

We designed constructed and operated a novel low thermal mass fast GC, and coupled it with our Supersonic GC-MS (GC-MS with Supersonic Molecular Beams (SMB)) forming a powerful new type of Supersonic Fast GC-MS. Supersonic GC-MS is based on GC and MS interface with SMB and on the electron ionization of sample compounds while they are cold in a fly-through ion source that is uniquely characterized by ultra fast response time and absence of ion source relate peak tailing. The GC eluting sample compounds are mixed with helium make up gas, expand from a supersonic nozzle into a vacuum chamber, vibrationally cooled, skimmed and collimated into a SMB. Cold sample compounds in the SMB pass a contact-free fly-through electron ionization ion source where they are ionized by 70 eV electrons and mass analyzed. 

The Supersonic fast GC-MS is characterized by the following main features.   

A) Ultra Fast. Full analysis cycle time of less then one minutes is routinely achieved even for low volatility compounds. 

B) High sensitivity. Fast splitless injections are achieved through the use of high column flow rate with robust wide bore columns to facilitate high sensitivity yet long column lifetime. 

C) Extended range. Extended range of thermally labile and low volatility compounds are amenable for analysis with the high column flow rate Supersonic GC-MS and its fully inert fly-through EI ion source.  

E) Improved information. Enhanced molecular ion is provided and isotope abundance analysis software is available for improved sample identification. 
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F) Faster sample preparation. ChromatoProbe sample introduction device is used for the sampling of solids and/or dirty samples with minimal or no sample preparation.

G) Easy and low cost column replacement.        

The presentation will describe and discuss what is actually needed for effective fast GC-MS and demonstrate what makes the Supersonic Fast GC-MS a powerful ultra fast GC-MS (-MS).

The Figure at the right shows an example of Supersonic Fast GC-MS analysis of benzylazidanthracene (thermally labile synthetic compound that was synthesized by the group of Dr. M. Gozin - TAU) in under one minute cycle time and its highly informative cold EI mass spectrum achieved with the supersonic GC-MS    
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