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INCREASING PERFORMANCE AND DECREASING INTERFERENCE WITH A NEW OPTIMIZED ICP TORCH
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Optical emission spectrometry instrumentation has developed such that the plasma may be viewed in either a radial or axial orientation. The design of the plasma torch is normally different and has been optimized to suit the specific characteristics of the differing orientation.

An axially viewed plasma offers increased path length and hence a greater amount of energy reaching the spectrometer. The observation region is focused on the axial channel and hence avoids the argon torroid, which reduces the background signal. A consequent increase in signal to background ratio leads to improved detection limits. However there is a greater temperature gradient long the length of the plasma leading to increases in easily ionized element interference, self-absorption and plasma loading effects.

For these reasons axial plasmas have become widely used for applications requiring low detection limits in relatively clean matrices such as environmental samples but are not recommended for complex matrices such as metals or petroleum products.

A radially viewed plasma has the benefit of allowing the height of the observation zone to be optimized for a particular element or sample matrix. This means that although the amount of energy reaching the spectrometer is lower, the level of interference is also reduced. By careful optimization of the operating parameters, a robust plasma can be obtained yielding excellent analyte data and spike recoveries even in complex matrices.

Modern ICP torch designs are still based on the early work of Fassell and use the classic three-part construction of outer, intermediate and centre tube.

By careful optimization of the torch geometry and studies of gas flows using modern software packages such as Computational Fluid Dynamics performance can be improved in specific areas.

Overall gas consumption can be reduced, plasma ignition can be made more reliable, better solids handling can be achieved and plasma stability improved. This has resulted in a new design of a screened radial torch, which prevents ingress of atmospheric gases and reduces the background signals. There is also a significant improvement in plasma stability leading to improved detection limits.

When the same approach is applied to the axial torch the relationship between the relative dimensions of the torch components and gas flows can be optimized. Significant benefits can be achieved in reducing plasma loading and matrix effects and improving the solids handling and torch lifetime.
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