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DEVELOPMENT OF A COUPLED GC/ICPMS FOR ANALYSIS OF 34S IN INDIVIDUAL ORGANIC COMPOUNDS
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Division of Geology and Planetary Science, California Institute of Technology, Pasadena California, USA 
E-mail: aamrani@caltech.edu
Sulfur plays a significant role in the chemical industry, environmental science, chemical biology and geochemistry. Measurements of 34S/32isotopic ratio(S  (d34S) in organic molecules when connected to molecular structural information, has the potential to reveal sources, chemical mechanisms and transformations in a given system. Unfortunately, measurements of d34S in organosulfur compounds are relatively scarce due to analytical difficulties, and there is currently no analytical route to sulfur-isotopic analysis of individual molecular species. That sort of “compound-specific” approach to isotopic analyses of 2H, 13C, and 15N has been revolutionary in environmental sciencesA. In the present study we aim on the development of compound-specific capabilities for 34S, with the conviction that such a method would be equally important.

Efforts to develop compound-specific d34S analyses by coupled GC-combustion-Isotope Ratio Mass Spectrometry has been ongoing for over a decade with no success. Our intent is to directly couple a gas chromatograph to a multicollector Inductively Coupled Plasma MS (ICPMS). The combination of GC and ICPMS is a new and promising approach that has been recently applied to analysis of several isotopic ratios of volatile organic speciesB. This is a more plausible analytical approach for this purpose, relying on the plasma ion source to generate atomic S ions for direct analysis. Although 16O2 is a significant isobaric interference for 32S, the high mass resolution of the ICPMS is sufficient to separate the two as we have recently confirmed experimentally. Our preliminary results on aqueous solutions, using organic and inorganic S species, show relatively high measurement precision (< 0.3‰), sensitivity and mass stability. We have modified the sampling inlet (torch, injector and heated transfer line) of the ICPMS to allow for gas analysis and are now in the stage of testing the system.    
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