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Determination of uranium concentration in a single hair strand by LAICPMS applying continuous and single pulse ablation
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Two commercial ICPMS systems  were used for the quantitative analysis of uranium in hair. One (Elan 6000) was equipped with a wet sample introduction system (for liquid samples), while the other (PQ3) was equipped with a laser ablation system and was used for the direct determination of uranium in hair samples.

The laser ablation optics (CCD camera) was connected to a computer, which allowed for the collection of pictures of the ablation marking on the hair samples. These pictures were analyzed by a unique technique to gain more analytical information used for improving the reproducibility of the results.

A longitudinal distribution of U content in a single hair strand, obtained by both single pulse and continuous run of laser ablation coupled to ICPMS is presented. The calibration procedure is discussed along with a detailed examination of data output from the hair strand scan. Monitoring the U concentration profile along the hair strand yield an identification of a three day period occupational exposure event. To the best of our knowledge, this work demonstrates, for the first time, an event of accute exposure to U, detected by an analysis of a single hair strand by LAICPMS. 

Limit of detection (LOD) for Uranium is 19 ng/g for the continuous ablation mode, and 0.7 g/g for a single laser pulse. Accuracy and precision are presented as well. The use of image processing of the laser trace (single pulse mode) on the single hair strand for improvement of the signal stability and understanding intensity changes as well, is demonstrated. 



