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Abstract
Bismuth vanadate (BiVO4) and a series of Cu-loaded BiVO4 (CuO-BiVO4) photocatalysts were prepared via precipitation and wet impregnation methods respectively. The samples were characterized by X-ray diffractometry (XRD), transmission electron microscopy (TEM) and the band gap energy was elucidated via UV-visible diffuse reflectance spectroscopy (DRS). Spherically-shaped particles of the photocatalysts were obtained which contained mixtures of monoclinic and tetragonal BiVO4 phases. The particle sizes of the photocatalysts ranged from 20 to 100 nm and band gap energies varied from 2.47 to 2.53 eV. The photodegradation efficiency of the photocatalysts was evaluated by degrading methylene blue (MB) dye under visible-light irradiation. The optimum conditions for the photocatalytic degradation were determined based on wt% Cu loaded, mass loading, initial dye concentration and pH. 1 wt% CuO-BiVO4 exhibited the highest photocatalytic activity where the complete removal of 10 mgL-1 of MB was obtained at pH 10 when 0.8 g of the catalyst was used under 4 hours of 18W fluorescent light irradiation.

Keywords:  copper oxide-bismuth vanadate, visible light photocatalyst, semiconductor, methylene blue

Abstrak
Bismut vanadat (BiVO4) dan satu siri fotomangkin CuO-BiVO4 masing – masing telah disediakan melalui kaedah pemendakan dan impregnasi basah. Pencirian sampel menggunakan pembelauan Sinar-X (XRD), transmisi elektron mikroskopi (TEM) dan tenaga jurang jalurnya melalui spektroskopi UV-Vis pantulan resap (DRS). Fotomangkin yang berbentuk sfera mengandungi campuran fasa monoklinik dan tetragonal BiVO4 telah dihasilkan. Saiz zarah fotomangkin adalah antara julat 20 – 100 nm dan tenaga jurang jalurnya adalah 2.47 – 2.53 eV. Keberkesanan fotodegradasi pemangkin telah dinilai dengan menyingkirkan pewarna metilena biru (MB) di bawah sinaran cahaya nampak. Keadaan optimum bagi degradasi fotopemangkinan adalah berdasarkan % berat Cu yang dimuatkan, muatan jisim, kepekatan awal pewarna dan pH. 1% berat CuO-BiVO4 menunjukkan aktiviti fotopemangkinan adalah paling tinggi di mana penyingkiran peratusan MB menghampiri 100% 10 mgL-1 of MB di bawah keadaan optimum iaitu pH 10 dengan 0.8 g pemangkin digunakan yang didedahkan di bawah sinaran 18W cahaya pendarfluor selama 4 jam.

Kata kunci:  kuprum oksida- bismut vanadat, fotomangkin cahaya nampak, semikonduktor, metilena biru 
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