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ANALYTICAL METHOD DEVELOPMENT IN GRAPHITE FURNACE ATOMIC ABSORPTION SPECTROMETRY

Martin Parker1, Arie Gillon2
1 Regional Manager, Thermo Electron, Cambridge, UK,  martin.parker@thermo.com
2 General Manager, Bargal Analytical Instruments Ltd, Airport City, Israel

Atomic Absorption

Graphite Furnace Atomic Absorption Spectrometry (AAS) is an analytical technique that is capable of providing some of the lowest absolute detection limits in complex matrices of all of the common elemental liquid analysis techniques. However, it has a reputation for being difficult to set up and use. In part, this is because the technique relies on introducing a micro-volume (typically 10-20 µL) of sample into the graphite cuvette for atomisation and measurement. Even with an automatic sampling systems, it is still necessary to carefully control the position of the capillary tip as it deposits the sample inside the cuvette, and to optimise the deposition of the sample. Factors that can affect the sample injection and deposition include: The nature of the sample, Sample viscosity, Dissolved solids content, Presence or absence of surfactants, acid concentration etc.

Once the sample has been successfully deposited in the cuvette, the next stage of the measurement requires that it should be dried - i.e. the solvent must be evaporated by gently heating the cuvette to leave the solid residue containing the analyte. Again, this process is critical if high quality results are to be obtained, and the optimum conditions are highly dependent on the nature of the sample.        

Many factors interact in these processes, so that the only practicable technique for monitoring and optimizing them is visual observation of the behavior of the sample during the injection and drying phases.  The 'traditional' way of observing the sample injection and drying is to use a small dental mirror, positioned so as to view the interior of the cuvette. This is obviously very cheap and simple, but it is often quite difficult to interpret the image that can be seen. This presentation will describe the use of a “On Axis” Solid-state CCD camera fitted inside the AA instrument which can provide a live high definition video image, clearly showing events inside the graphite tube.









