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NOVEL LIGHT SOURCE FOR ATOMIC EMISSION SPECTROSCOPY
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One of the important tasks in analytical chemistry is detection of elements and determination of their concentration in environment samples. Currently, there are two major analytical techniques routinely used for elemental analysis: atomic absorbance spectroscopy (AAS) and inductively coupled plasma- emission spectrometry (ICP). 

The development of a new excitation source for atomic emission and its characterization are the main goals of our research. We attempt to develop such a source that will allow for lower limits of detection, together with low instrumental and operational costs. 

The proposed excitation source is based on AC current arc ignited in air. The required high AC voltage is obtained using a voltage transformer. The arc is formed across the gap between two electrodes. The source geometry allows optical analysis with relatively low background. 

The sample introduction set up is an additional feature in our experimental setup. We use a special nebulizer that, such as those used for medical inhalation. It is low cost and capable of delivery of rather high fluxes. Previous work used an Ultra-sonic nebulizer position above the arc. In our setup the nebulizer is position directly under the AC arc and the flux is directed straight to the arc, positioning the nebulizer so we can exploit the natural effect of the heated particles, which is to move upward. These effects allow us better utilization of the sampling procedure by directing more particles towards the arc and thus have a better efficiency of sample introduction to the excitation source.

In specific parameters of the flux and the geometrical shape and distance of the two electrodes the affect on the arc is minimal and most importantly stable and constant. The emitted light from the excited atoms is collected by an optical setup and analyzed by a spectrometer.
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