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Recently we applied our 5975-SMB GC-MS with Supersonic molecular beams to the analysis of several challenging applications. The 5975-SMB is based on Agilent model 7890 GC and 5975 MS interface with supersonic molecular beams (SMB) and on the use of fly-through ion source for the ionization of sample compounds while they are vibrationaly cold during their flight through the ion source (Aviv Analytical LTD, Hod Hasharon Israel). 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 pass a contact-free EI ion source where they are ionized and mass analyzed.

GC-MS with SMB significantly extends the range of compounds amenable for analysis, enhances the molecular ions abundance, enables effective fast GC-MS analysis and provides elemental formulas via isotope abundance analysis software with unit resolution quadrupole MS. In addition, it uniquely provides uniform response to all compounds, a feature which is vital for the measurement of chemical reaction yields.

Recently we improved our 5975-SMB Supersonic GC-MS sensitivity via careful optimization of each element in the interface and ion source (nozzle, skimmer, filament, ion cage, ion mirror). Record TIC S/N sensitivity will be demonstrated of >1000/ng and the relative sensitivity further improves for low volatility and thermally labile compounds. Combined with ultra low noise ultra-high S/N ratios in RSIM were achieved which are significantly superior to standard GC-MS specifications and the harder the compound for analysis the greater is the sensitivity gain of the 5975-SMB Supersonic GC-MS over standard GC-MS. 

The 5975-SMB GC-MS was used in the analysis of challenging applications including:  
A)
The analysis of several large waxes via the use of short columns with high column flow rates while providing trustworthy and largely enhanced molecular ions to all analytes for their improved identification. Examples of wax analysis include flesh flies wax, ink jet printer wax, flower wax and beeswax on fruits and vegetables.   
B)
Novel synthetic organic compounds were analyzed in their reaction mixtures for the measurement and optimization of their chemical reaction yields.
C)
A new and advanced universal pesticide analysis method was developed. It is based on the use of short column and high column flow rate for the extension of the range of pesticides amenable for analysis to also include LC-MS pesticides. The method further incorporates simultaneous full scan and SIM for the achievement of universal detection of all pesticides plus SIM on the molecular ion and its isotopomers for improved sensitivity and reduced matrix interference for selected target pesticides. We found that SIM on the molecular ion is as sensitive and selective as MS-MS on a fragment while uniquely enabling simultaneous full scan universal analysis.  
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