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A NEW DESIGN OF ION LENS AND COLLISION REACTION CELL FOR HIGH-EFFICIENCY COLLISION MODE INTERFERENCE REMOVAL FOR ICP-MS
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From its inception, numerous debates have risen regarding the performance of collision/reaction processes in quadrupole ICP-MS.  None-the-less, collision/reaction cells have proved their performance while improving analytical accuracy and data reliability, especially for those traditionally “problematic” analytes that suffer from a single or multiple species of polyatomic interferences in a variety of sample matrices.  

Unlike reactive gases, the removal of polyatomic interferences using collisional mechanisms does not rely upon the reactivity of the gas with the interference.  Using an inert gas, removal of polyatomic interferences may be accomplished by means of kinetic energy discrimination (KED).  KED takes advantage of the fact that polyatomic interferences are larger in cross sectional area than the elements with which they interfere.  As both polyatomics and analytes traverse the cell, the polyatomics will collide with many more collision gas molecules than will the analyte.  As a result of these repeated collisions, the speed of the polyatomic ion is very much reduced and simply does not have the velocity required to enter the quadrupole mass filter.  The analyte however does, and as such may be measured free of the interference.

For an effective collision mode, one has to ensure that all the ions arrive at the cell with a very narrow ion energy spread, and with the same mean ion energy, so that a small change in the ion energy of the polyatomic ions can allow them to be discriminated from the analytes.  Furthermore, a large number of collisions are required to give sufficient energy resolution for this discrimination to take place, so the cell must permit the use of high cell gas pressures, while maintaining high ion transmission. 

In this presentation, we will discuss the design and development of a new 3rd generation Octopole Reaction System collision/reaction cell design (known as ORS3), which provides much more effective interference removal in collision mode.  Moreover, discussion of new ion lens design that provides high ion transmission while maintaining effective interference removal will be presented.
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