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In this presentation, the focus will be on new instrumentation for optical and mass spectrometry, especially novel sources and spectrometer systems.  The sources will largely be based on glow-discharge approaches, with some at reduced (conventional) pressure and others at atmospheric pressure.  They offer new possibilities not only for sample fragmentation, atomization, excitation and ionization, but also for sampling.  The spectrometers to be described are predominantly based on mass detection, but a method for imaging-based atomic-emission detection will also be evaluated.

The first new source is intended for the simultaneous emission-based examination of spots on a two-dimensional (planar) chromatographic plate, such as one from thin-layer chromatography or two-dimensional gel electrophoresis.  Coupled with a monochromatic imaging spectrometer, the glow-discharge source enables the simultaneous detection and quantification of spots that hold metal-containing proteins or those stained with silver, gold nanoparticles, or metal-containing affinity tags used to identify functional groups.  The device is anticipated to be an important tool in the emerging area of “metallomics”.  

Another new source, also based on a glow discharge, samples metallic species directly from solution, and at atmospheric pressure.  Similar to the “ELCAD” device described by others, this source offers a simplified design and outstanding detection limits.  Fundamental characteristics of the discharge will also be outlined.  

A third glow discharge, also operated at atmospheric pressure, is intended for ionizing species directly from solid or gaseous samples for mass-spectrometric detection.  This discharge is uncomplicated, unusually stable, and generates simple spectra that consist principally of the molecular ion.

The first mass spectrometer is a time-of-flight unit, but coupled to two or more ion sources at a time, to yield additional information about complex samples.  The data to be presented here are from the dual-source TOFMS coupled simultaneously to an ICP and to an ESI source, the first to produce elemental mass spectra and the second to be used for speciation information.  This instrument is expected to be another important tool for metallomics.

The second form of mass spectrometer is based on a sector-field arrangement.  However, it is fitted with a simultaneous-recording 128-channel detector array, so a broad range of molecular fragments, elements and isotopes can be measured at once, and continuously.  Its sensitivity exceeds that of quadrupole mass filters, and its isotope-ratio performance rivals that of thermal-ionization mass spectrometry.  To illustrate the ability of the new instrument to measure mass spectra simultaneously and rapidly, it has been coupled to transient atomization sources, including laser ablation and electrothermal vaporization.









