Investigations of particles generated by 266-nm laser ablation during the surface decontamination
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Recently, laser ablation has been shown as a new and effective technique for surface decontamination and cleaning [1-3].  During the laser decontamination and/or cleaning processes, a large number of particles are produced ranging in size from nanometers to micrometers.  Since these particles have the ability to penetrate upper tracts of human respiratory systems, they can cause adverse health effects to human beings when exposed.  Therefore, detailed characterization of these particles is necessary.
Using an Nd:YAG laser, laser ablation studies were performed with materials of cement, chromium-embedded cement, stainless steel, and alumina. Broad size distributions of particles generated by 266-nm laser ablation were measured with a scanning mobility particle sizer (SMPS) system and an aerosol particle sizer (APS). Among the three materials tested, cement generated largest amount of particles, alumina next, and stainless steel the least. Addition of Chromium to cement showed almost no effects on particle production. Except for stainless steel, from which no particles were detected by the APS, bimodal size distributions were observed from other materials; a smaller mode peaked at about 50-70 nm was detected by SMPS, and a larger mode (peaked at about 0.70-0.85 μm) by APS. Authors believe that the particles in the smaller mode and larger modes were produced by different mechanisms. Results will be presented, and possible hypotheses will be discussed with supporting transmission electron microscope (TEM) micrographs
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