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Challenging Applications Analysis by GC-MS with Supersonic Molecular Beams – An Alternative to LC-MS

Alexander Gordin,  Alexander B. Fialkov,  Aviv Amirav

School of Chemistry, Tel Aviv University, Tel Aviv, Israel




The major shortcoming of GC-MS is its inability to analyze relatively non-volatile and thermally labile compounds. However, in contrast to LC-MS, GC-MS with EI uniquely provides uniform, compound independent ionization yield, without ion suppression and with library searchable mass spectra. A new type of GC-MS with supersonic molecular beam (SMB) interface and fly through ion source (Supersonic GC-MS) was designed and constructed based on the coupling of SMB inlet and fly-through EI ion source with an Agilent 7890 GC + 5975 MSD (or 7000). 


The new 5975-SMB GC-MS was used in the analysis the following challenging applications:  

A)         Isomers and homologous Impurities in Ramelteon drug at below 0.1%. 
B)         Marine toxins such as Gymnodimine and Spirolide.
C)         Carbamazepine and its metabolites in treated sewage water.
D)         Large PAHs without chromatographic peak tailing  
E)         Waxes were analyzed for the presence of oxygen containing compounds. 
F)          Liquid crystal compounds were analyzed with molecular ions for all. 
G)         Novel organic compounds were analyzed in their synthetic mixture.
H)         Captan and Carbamate pesticides including aldicarb, methomyl and oxamyl.
I)          Large phthalates dinonylphthalate and didecylphthalate.  
J)          Testosterone, 17β estradiol and other steroids without derivatization
K)         Large thermally labile polybrominated flame retardants.    
L)         Peroxide explosives TATP and HMTD with <pg LOD and with dominant molecular ions.  
M)        Biomarkers Hopanes and Stearanes in geochemical oil samples. 
N)        Extra terrestrial Hydrocarbons were analyzed in the Allende meteorite.                     

We found that all our tested compounds that were analyzed by LC-MS with APCI and/or APPI were successfully analyzed by the 5975-SMB Supersonic GC-MS. 
In the poster we shall illuminate how the 5975-SMB (and/or 7000-SMB) can address these challenging applications via the use of the unique features of SMB including its provision of enhanced molecular ions, possible use of very high column flow rate and collision free fly-through EI ion source. 
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