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Polyatomic species (e.g., metal hydrides, oxides, or dimers) formed in ion sources 
and reaction cells interfere with elemental and isotopic analysis.  To reduce polyatomic 
interferences, a novel approach to collision-induced dissociation (CID) is being 
developed for elemental analysis using a quadrupole ion trap mass spectrometer.  While 
CID of diatomic ions has been shown to be very efficient, its application is typically 
limited to a small mass region, an approach not optimal for multi-element analysis.  In 
the new approached presented here, a dipolar AC waveform is applied between the ion 
trap end-caps during a mass acquisition scan, effecting collision-induced dissociation as 
each polyatomic interfering species sequentially comes into resonance with the fixed AC 
waveform.  The resultant dissociation efficiency was evaluated as a function of AC 
waveform composition, bath gas identity, and various operating parameters, such as mass 
scan rate, excitation voltage, and excitation qz.  Computer simulations using ITSIM1 
software were used to achieve a qualitative understanding of the parametric effects and to 
assist optimization of experiment conditions, especially the dipolar AC waveform 
composition.  The study illustrated that, under optimized conditions, this CID method can 
effectively dissociate polyatomic species over an extended mass range, and hence, reduce 
polyatomic spectral interferences.  Upon dissociation, the product atomic ions are 
retained at high qz’s close to the ejection qz and then quickly ejected from the ion trap for 
detection, thereby minimizing ion residence time and possible secondary ion reactions.  
Furthermore, the efficient recovery of atomic ions of analytical interest can further 
increase analyte detection limit and sensitivity.   
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