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Electron Ionization LC-MS with Supersonic Molecular Beams
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Electron ionization can significantly benefit LC-MS through the provision of automated library identification. 

Our LC-EI-MS approach is based on interfacing LC and MS with Supersonic Molecular Beams (SMB) and sample ionization with electrons while it is vibrationally cold molecules in the SMB (Cold EI). The output of a liquid chromatograph was vaporized at about atmospheric pressure and expended from a supersonic nozzle into the vacuum system as neutral molecules. The vibrationally cold molecules in the SMB were ionized by 70 eV electrons in a dual cage fly-through EI ion source and mass analyzed by a quadrupole mass analyzer. The atmospheric pressure vaporization is based on thermally assisted spray formation followed by fast, soft, thermal vaporization of thermally labile compounds prior to their expansion from a supersonic nozzle. 

Our approach was experimentally established with many thermally labile compounds that are not amenable for GC analysis. It is characterized by the following advantages: a) Enhanced molecular ion and mass spectral structural and isomer information is provided together with the library searchable fragments; b) Automatic sample identification is enabled under complex matrix and/or fast LC co-elution conditions with an MS deconvolution software; c) Non-polar compounds are also amenable for LC-MS analysis; d)  True molecular ion is provided unlike in ESI or APCI which enables easier structural elucidation with MS-MS. e) No nitrogen generator is required. f) Linear response is observed over more than four orders of magnitude (unlike with particle beam) g) Current LOD is about 1 picogram sample in SIM mode.  



