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Laser induced breakdown (LIB) of aquatic colloids, induced by focusing the beam of a Q-switched Nd:YAG laser at 1064 on various kinds of colloidal particles, at different concentrations, was investigated. This study provides insight into the mechanism of optical discharge propagation and the configuration of laser sparks in colloidal solutions.  

Optical breakdown in aqueous colloids was visualized and measured by applying shadow, Schlieren and interference optical diagnostic techniques. The research was focused on the earlier stages of time, just after the end of a heating laser pulse. The threshold energies and breakdown efficiency as a function of the pulse energy were determined. Also the process of laser breakdown on the surface of metal targets (Au, Ag, Cu) in water, accompanied by generation of nanoparticles, was investigated. The size, concentration and shape of the nanoparticles were determined for the various laser pulse parameters.

Analysis of aquatic colloids was achieved by concentrating the particulate materials on a filter, followed by LIB spectral analysis. A nonlinear regression model provides a simple and effective method of classification of various types of materials.
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