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Hybrid Chemical Ionization: a new selective ionization technique in GC/MS
Ben Baars, Varian BV, Middelburg, The Netherlands, Elizabeth Almasi, Greg Wells, Varian CSB, Walnut Creek USA; Thierry Faye, Varian  S.A, Les Ulis-Paris, France

Hybrid Chemical Ionization is a new ionization technique for Quadrupole Ion trap GC-MS systems which combines the valuable features of external ionization and internal ionization with removal of the critical issues for both. On top of this it provides unique possibilities to select a particular reacting ion resulting in more selective mass spectra.

Unlike transmission quadrupole GC-MS systems, which are always equipped with external ionization, quadrupole ion traps are equipped with either external ionization or internal ionization.

In an internal system the inlet of reagent gas, the formation of chemical reacting ions and the chemical reaction between reagent ion and analyte occurs in the same location where ions are being analyzed, viz. the center of the trap. As no ion transport is required from source to analyzer this configuration is intrinsically most sensitive. Low-pressure reagent is required which allows the use of liquids in positive mode but limits the possibility of negative chemical ionization since higher pressures would result in space charging effects. Moreover, as an ion trap is a potential well with an energy barrier the sensitivity is weaker due to critical ion transfer- and storage- efficiency over a wide mass range.

In an external system, a separate source is available for ionization of the reagent gas and the chemical ionization of the analyte molecules. An external source requires high-pressure chemical reagents and lenses in order to maximize the amount of ions in the mass-analyzer. Under these conditions, competitive reactions can occur in the source (e.g. protonation, oxydo-reduction) leading to stability issue on the signal measured.

The new Hybrid Chemical Ionization combines the external production of chemical reagent ions in a separate source with the internal formation of analyte ions in the trap. The inlet of the reagent gas is connected to an external source while the column elutes inside the ion trap. Intermediate lenses guide the reagent ions into the ion trap. 

Low pressure chemical ionization is therefore performed in the trap, both in positive and negative mode resulting in excellent repeatability of the signal. Fragmentation upon injection of fragile analyte ions is avoided which confers more sensitivity to the technique.

Hybrid Chemical ionization offers the possibility to select one or more particular reagent ions from a wider range of reagent gasses and vapors resulting in more selective and distinct mass spectra.

In this presentation Hybrid Ionization will be discussed in comparison to internal and external ionization. Results will be presented obtained from the first commercially available instrument with this new concept, the Varian 4000 Ion trap GC/MS.



