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PULSED FLOW MODULATION – A NOVEL CONCEPT FOR COMPREHENSIVE 
2D GCxGC-MS WITH SUPERSONIC MOLECULAR BEAMS
Marina Poliak, Alexander B. Fialkov & Aviv Amirav
School of Chemistry, Tel Aviv University, Tel Aviv, Israel
E-mail: poliakma@post.tau.ac.il
Comprehensive two dimensional GCxGC significantly improves the separation of GC. However, it suffers from complexity and high cost of purchase and cooling gases. In addition, GCxGC-MS is perceived to be limited to time of flight MS due to the need of fast scan speed for its narrow peaks. 
We developed a novel method and device named pulsed flow modulation (PFM) for obtaining GCxGC-MS with supersonic molecular beams (SMB) based on quadrupole mass analyzer, and without any added gas. 
Sample compounds which elutes from the first GC column are temporarily stored in a fused silica transfer line and are pulsed periodically injected by ~25 ml/min He gas pulse into the second column while simultaneously temporarily stopping the first column flow. After the pulse, 20 ml/min He develops the chromatography in the second column for a few seconds. PFM is simple to construct and does not require any added gas. The injection time can be tuned, hence GC-MS with SMB is enabled with the limited scan speed of quadrupole MS, and the increased PFM flow rate is handled by the nozzle chamber differential pumping. 
We combined PFM-GCxGC with our 1200-SMB system of GC-MS with SMB which is based on the Varian 1200 triple quadrupole GC-MS and MS-MS. PFM-GCxGC-SMB-MS brings the major benefits of GCxGC-MS and in addition, is uniquely characterized by the features of GC-MS with SMB of enhanced molecular ion and mass spectral isomer and isotope information. It also has a mode of GCxGC-SMB-MS-MS which provides ultimate selectivity and sensitivity. 
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