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1. Introduction

The demand for edible oil and fats is o
pace of globalization. Report compiled by th
shows that the global oil and fats produ
exceed 202 million MT in 2015, of which 62
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industry. Indeed, the oil palm plantation
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During the oil extraction stage, about 2.5
polluting palm oil mill effluent (POME) is
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In this study, for the first
odology in the design of e
photocatalytic degradation
study, the factors (oxygen
waste) were screened usin
the degradation of palm o
were significantly influenc
(ANOVA) results revealed t
(63.5%), follows by the init
and finally the interaction
mill effluent (2.29%). In th

found to offer the best correlat
including main factors and inte
between oxygen flowrate and
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degradations obtained were 5

n the rise due to rapid
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ction was expected to
million MT is from the
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t of 20.09 million MT of
C, 2015).
e3.75 tonnes of highly
generated per tonne of
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).
e, the application of central composite design, a response surface meth-
riment, was carried out for the optimization of process variables in the
palm oil mill effluent over a UV/titania system. Prior to the optimization
wrate, titania loading and initial concentration of palm oil mill effluent
23 full-factorial design to determine the signficance of their influences on
ill effluent. The screening results showed that all the three main factors
the final degradation of palm oil mill effluent. The analysis of variance
the oxygen flowrate (A) contributed the highest effects to the degradation
oncentration of palm oil mill effluent (C, 22.32%), titania loading (B, 5.69%),
ct between the oxygen flowrate and the initial concentration of palm oil
suing optimization process, a quadratic model with R2-value of 0.92 was
ion judging from the fitting test as well as residual analysis. All the terms,
raction effects, were significant to the degradation, except the interactions
initial concentration of palm oil mill effluent (AC), as well as titania loading
lm oil mill effluent (BC). Validation experiments were conducted and the
4.33% and 55.62%, with only 4.41% deviation from the predicted value.
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million tonnes of POME was produced in 2015. POME has high
organic load (chemical oxygen demand, COD: 45,500e65,000 ppm;
biological oxygen demand, BOD: 21,500e28,500 ppm) which is
detrimental to the aquatic life (Wu et al., 2010). In Malaysia, more
than 85% of the millers employ open ponding system for the POME
treatment, and enforcement is carried out by the Department of
Environment (DoE) based on the revised POME discharge standard
that was enacted in the year of 1984. The safe level for POME waste
to be discharged is fixed at 100 ppm of BOD level, while the COD
level must be reduced down to 50 ppm before discharge into the
waterway (Malaysia Environmental Quality (Sewage and Industrial
Effluents) Regulations, standard A). However, the existing ponding
treatment is obsolete and ineffective inmeeting the permitted level
for discharge (Ng and Cheng, 2015; Wang et al., 2010). After the
ponding treatment, the COD and BOD levels of effluent are nor-
mally still higher than the discharge threshold. Consequently,
several new technologies have been proposed. The most popular
one is the sequential anaerobic-aerobic treatment as it possesses
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