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ELECTRON IONIZATION LC-MS AND GC-MS WITH SUPERSONIC MOLECULAR BEAMS AND THEIR FAST AUTOMATED INTERCHANGE
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GC-MS and LC-MS require two separate MS systems which double the required laboratory space, cost, maintenance and system operators. Thus, having a mass spectrometer that can serve as GC-MS or LC-MS with easy switching between these two modes is clearly highly desirable. However, GC-MS is operated with in-vacuum electron ionization (EI) ion source while LC-MS is typically operated with atmospheric pressure based Electrospray or APCI ion sources and their ion transfer optics.  

We developed unique mass spectrometry with supersonic molecular beams (SMB) and its corresponded fly-through EI ion source for the ionization of vibrationally cooled sample compounds in the SMB. This approach excels with GC-MS and enables unique EI-LC-MS. 

Our new approach for EI-LC-MS is characterized by capillary separated vaporization chamber and nozzle system. Accordingly, the LC eluted liquid is sprayed into a vaporization chamber were the sample is thermally vaporized. This vaporization chamber is separated from the nozzle by a short flow restriction capillary. Consequently, sample nebulization and vaporization can be achieved inside a modified standard GC injector using its own electronic gas flow control. This injector is connected to the supersonic nozzle with a short capillary transfer line simultaneously with a second conventional GC injector and GC column, using a dual hole ferrule in the GC-MS transfer line. 

With this arrangement, GC-MS and EI-LC-MS operation share the same SMB interface and MS and the chromatograph used can be changed by a simple "click of the mouse" method change and few minutes equilibration time without any hardware change.    
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