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Dispersion process of metal nanoparticles in glass substrate prepared by electric
field-assisted solid-state ion exchange
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Metal nanoparticles were dispersed in borosilicate glass by electric
field-assisted solid-state ion exchange. The heat treatment for the particle-dispersed glasses provided
the improvement in light absorption characteristics especially in ultraviolet range, due to the
aggregation of metal particles. The numerical analysis on ion-exchange process based on the ionic
drift-diffusion model enabled the accurate estimation of penetration depth of metal nanoparticles. The
estimated penetration depth was well accorded with the area that had an excellent laser
micro-machinability. On the other hand, a buried silver nanowire network in glass substrate was formed by
applying voltage to silver doped glass in the opposite direction to the case of doping. We found that the
precipitated silver layer had high conductivity and acted as an electrical circuit.
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