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1. Introduction

The photocatalytic activity of titaniu
discovered and reported in the famous H
(1972) in 1972 (Fujishima and Honda, 1972
beenwidely investigated as a photocatalyst
properties. Recently, it was found that
oxidizing abilities, high stability and effi
compounds. Consequently, this has inspir
organic waste using this material (Zou et
2016; Ling et al., 2016; Eskandarian et
TeJuang, 2015). Bare TiO2 is highly respon
tion due to its wide band gap (~3.2 eV), pro
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a b s t r a c t

In this study, we have emp
mill in Malaysia. Specificall
polishing of palm oil mill e
size but smaller BET spec
(11.34 m2/g). Both scaven
organic pollutant in the T
organic pollutant to adsorb
addition, the reactivity of b

also the density of photocataly
significant deterioration in act
lost around 30% of its activity
environment did not improve
ronment, the reaction media b
better photocatalyst compared
UV irradiation.

m dioxide (TiO2) was
onda-Fujishima paper
). Since then, TiO2 has
due to its special optical
TiO2 exhibits strong

ciency toward organic
ed researchers to treat
al., 2016; Borges et al.,
al., 2016; Nguyen and
sive under UV irradia-
ducing a hyper reactive

).
ed a photocatalytic method to restore the liquid effluent from a palm oil
e performance of both TiO2 and ZnO was compared for the photocatalytic
ent (POME). The ZnO photocatalyst has irregular shape, bigger in particle
surface area (9.71 m2/g) compared to the spherical TiO2 photocatalysts
study and post-reaction FTIR analysis suggest that the degradation of

system has occurred in the bulk solution. In contrast, it is necessary for
to the surface of ZnO photocatalyst, before the degradation took place. In
photocatalysts differed in terms of mechanisms, photocatalyst loading and
sts. From the stability test, TiO2 was found to offer higher stability, as no
ivity was observed after three consecutive cycles. On the other hand, ZnO
after the 1st-cycle of photoreaction. The pH studies showed that acidic
the photocatalytic degradation of the POME, whilst in the basic envi-
ecame cloudy. In addition, longevity study also showed that the TiO2 was a
to the ZnO (74.12%), with more than 80.0% organic removal after 22 h of

© 2017 Elsevier Ltd. All rights reserved.

oxygen species (ROS) that could easily decompose and mineralize
the organic pollutant. Due to its extraordinary performance, UV/
TiO2 system is always regarded as the benchmark in the photo-
catalysis process. Over the years, voluminous papers were pub-
lished on the organic decompositions topic, a further testament to
the versatility and the potential of UV/TiO2 system for organic
waste treatment. In a similar note, zinc oxide (ZnO) has also been
investigated extensively (Rodriguez et al., 2010; Guo et al., 2011; Li
et al., 2011; Ma et al., 2011; Kenanakis and Katsarakis, 2010; Xu
et al., 2010). The main advantages of ZnO are its high perfor-
mance in decomposition of organic, low production cost and su-
perior optical properties (€Ozgür et al., 2010). The band gap energy
(~3.2 eV) and band position of ZnO are very similar to TiO2
(Comninellis and Chen, 2009). Therefore, it is also functioning un-
der the UV irradiation, as indicated by the recent publications (Yu
et al., 2015; Oskoei et al., 2015; Dong et al., 2015a; Abed et al.,
2015; Di Mauro et al., 2016).
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