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ENHANCED ACTIVITY OF C3N4 WITH ADDITION OF ZnO FOR PHOTOCATALYTIC REMOVAL OF PHENOL UNDER VISIBLE LIGHT
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Abstract
Phenol is a stable and hazardous compound that is commonly found as an industrial effluent. Phenol can be treated by photocatalysis using zinc oxide (ZnO) as a photocatalyst. Unfortunately, the use of ZnO in photocatalysis is limited due to the poor response to the visible light. On the other hand, carbon nitride (C3N4) is able to absorb visible light. In the present study, a series of ZnO-C3N4 was prepared by impregnation method. The effect of zinc to carbon mol ratio (Zn/C) on the properties and photocatalytic activity was examined. X-ray Diffraction (XRD) patterns of the samples revealed that as the Zn mol ratio increased, the intensity of diffraction peaks for ZnO also increased but the intensity for C3N4 decreased. All prepared composite materials have an extended absorption band in the visible light region due to the presence of C3N4, as supported by DR UV-Vis spectra. The prepared ZnO-C3N4 composites were further investigated in the photocatalytic removal of phenol under visible light for 5 hours. All ZnO-C3N4 samples showed higher activity than the bare ZnO with Zn/C mol ratio of 1% showed the highest photocatalytic activity for removal of phenol among all the samples. The high activity observed on the ZnO-C3N4 would be due to role of ZnO to suppress electron-hole recombination and C3N4 to extend the absorption of ZnO in the visible light region.

Keywords: zinc oxide, carbon nitride, ZnO-C3N4 composites, impregnation method, phenol 

Abstrak
Fenol adalah sebatian stabil dan berbahaya yang sering dijumpai sebagai efluen industri. Fenol boleh dirawat dengan cara fotopemangkinan menggunakan zink oksida (ZnO) sebagai fotomangkin. Malangnya, penggunaan ZnO di dalam fotopemangkinan adalah terhad disebabkan sedikit respons terhadap sinaran tampak. Sebaliknya, karbon nitrida (C3N4) mampu menyerap sinaran tampak. Dalam kajian ini, siri ZnO-C3N4 telah disediakan melalui kaedah pengisitepuan. Kesan nisbah mol zink kepada karbon (Zn/C) kepada ciri dan aktiviti fotomangkin telah diperiksa. Corak pembelauan sinar-x (XRD) daripada sampel – sampel membuktikan bahawa kesan nisbah mol Zn meningkat, keamatan puncak pembelauan untuk ZnO semakin naik tetapi keamatan untuk C3N4 semakin kurang. Semua bahan komposit yang disediakan mampu memperluaskan jalur penyerapan di dalam kawasan sinaran tampak disebabkan kehadiran C3N4 dan disokong oleh spectrum DR UV-Vis. Komposit ZnO-C3N4 yang disediakan selanjutnya dikaji di dalam fotomangkin penyingkiran fenol di bawah sinaran tampak selama 5 jam. Kesemua sampel ZnO-C3N4 mempunyai aktiviti yang tinggi berbanding hanya ZnO dengan 1% nisbah mol Zn/C menunjukkan aktiviti fotomangkin tertinggi dalam penyingkiran fenol. Aktiviti tinggi yang dilihat terhadap ZnO-C3N4 berkemungkinan disebabkan peranan ZnO untuk membantutkan penggabungan semula lubang elektron dan C3N4 untuk memperluaskan penyerapan ZnO di dalam kawasan sinaran tampak. 

Kata kunci: zink oksida, karbon nitrida, komposit ZnO-C3N4, kaedah pengisitepuan, fenol
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