TiO2 coated beads (TCB) in which TiO2 nanoparticles were coated on micrometer order silica beads were designed to solve the trade off between handling in liquid phase and photocatalytic activity. This photocatalyst material has both large surface area and good handling property. The purpose of this study is to add visible-light sensitivity to the TCB by Fe(Ⅲ) grafting and to examine the effect of synthesis condition of TCB (calcination temperature and amount of coated TiO2) on photocatalytic activity under visible light irradiation condition. In the experiment, there are two processes for synthesizing visible-light sensitive TCB. Firstly, TiO2 nanoparticles are grown on surface of silica beads (D=0.5um) by sol-gel method using titanium tetraisopropoxide (TTIP) as the alkoxide. After coating, the obtained samples were calcined at 700, 800, 900, and 1000˚C for 3h to crystallize TiO2. Secondary, Fe(III) nanoclusters were grafted on TCB surface by an impregnation technique. To evaluate the photocatalytic activity of the obtained samples, 2-propanol decomposition was performed under visible-light (wavelength=410-530nm) irradiation and acetone concentration was measured as the intermediate of the reaction. To compare the photocatalytic activity of each sample, quantum efficiency(QE) was calculated. The results showed that photocatalytic activities of all of the TCB were enhanced in the visible-light region by grafting Fe(Ⅲ). It was also found that Fe(Ⅲ) grafting improved QE as well as visible light absorption. The calcination temperature of 800˚C and the coating amount of 266mg/g-beads demonstrated the best photocatalytic activity under visible-light. 
