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IMPROVING THE PERFORMANCE OF ICP-OES – A COMPARISON OF ULTRASONIC NEBULIZATION AND A HYDRIDE GENERATOR

Dr. Mike Wassall, Karen Harper, Martin Parker , Adrian Holley & Arie Gillon
Thermo Fisher Scientific, 19 Mercers Row, Cambridge, United Kingdom, CB5 8BZ
andrew.clavering@thermofisher.com
One of the factors limiting sensitivity in ICP optical emission is sample transport. Most sample introduction assemblies use a pneumatic nebulizer to generate an aerosol and spray chamber to remove the larger droplets. The result is a fine aerosol that may be efficiently atomized by the plasma source. 

However most systems have very limited efficiency, something of the order of 2-3% is typical. By utilizing small volume cyclone spray chambers in place of larger Scott type chambers the efficiency can be improved slightly. 

However introducing large amounts of sample aerosol into the plasma can lead to a reduction in the plasma temperature, incomplete atomization and increased matrix effects.

By introducing the analyte as a gaseous hydride these disadvantages can be avoided, more of the sample can be introduced into the plasma and an increase in sensitivity is observed.

Hydride generation accessories have been in use for many years having originally been developed for use with atomic absorption instruments. However these devices are not always ideal for use with ICP instrumentation due to the required carrier gas flow rates and back pressure in the gas/liquid separator degrading plasma stability. 

By studying the hydride chemistry and relative reaction rates of the different elements it is possible to optimize the design of the hydride accessory to more closely match the requirements of ICP. 

A re-designed gas/liquid separator offers better sensitivity and increased reaction rates while reducing memory effects. The modified design allows a more complete reaction to take place and is less susceptible to interference effects from transition elements. By carefully optimizing operating parameters and reagent concentrations improved sensitivity and plasma stability is observed.

The hydride generation technique is only applicable to a limited number of elements and hence cannot be regarded as a universal solution for improving sensitivity. A large percentage of the aerosol from a liquid sample generated by a pneumatic nebulizer is the made up by the solvent itself. If this solvent can be removed then more of the aerosol can be carried to the plasma without increasing the interference effects.

Ultrasonic nebulizers have the benefit of not only much more efficient aerosol generation but also condensers and membrane separators to remove the solvent. The effect is an aerosol with a greater percentage of analyte particles and reduced solvent loading of the plasma. This results in more efficient atomization, higher sensitivity and reduced matrix effects.

A comparison of the advantages and disadvantages of hydride generation and ultrasonic nebulization will be made for a range of elements and data presented for a series of sample types.
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