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ABSTRACT

Light-leakage type photocatalytic optical fiber with thin and smooth titanium oxide layer on quartz
optical fiber was investigated. The titanium oxide layer was fabricated on quartz optical fibers by -
coating a titanium oxide sol precursor solution and calcinating at 673-1073K. Incident light from a
300 W Xe lamp was introduced from an edge of the fiber and picked out through the titanium oxide
layer because the refractive index of titanium oxide is much higher than the quartz core. The amount
of the light leakage was more than 90 % for only a 15 cm fiber. Therefore a prototype photocatalytic
reactor was produced by bundling 1000-3000 of the catalytic fibers (20 cm in length). A model waste
solution, 50 uM methylene blue aqueous solution, was introduced from another edge of the reactor
counter-currently to the light flux. Decomposition rate was about 8% for the solution at flow rate of 1
ml min”. The reaction rate increased with the increase of the flow rate probably because the dead
space in the reactor was decreased with the increase of the flow rate. The amount of decomposition
increased in proportion to the pass cycle number, which is an advantage to design large scale
reactors.
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