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ABSIRACT

One of the major sectors which have been contnibuting to the detcrioration of waer

as well as I of solid wastes 1s agnculture. One of the most
important crops for starch production 1s sago palm It 1s known that more than $0% of
sago-planting areas arc found in the state of Sarawak, Malaysia,_Heavy consumption of
water by sago starch production mulls have resulted in large volumes of sago efTiuent
Durect release of sago wastewater into water bodies may be nappropriate due to the
high amount of organic matenal. and suspended solids There are also grow ing concemns
about the sohd wastes which include sago roughage (/umpas), and sago bark Hence, an
effective method or protocol becomes necessary to tackle issues related to this ago
industry  Titamum dioxude (T10;z) photocatalysis 1s known for its potential to effectuve b
treat various types of wastenater However, there remains a paucity of studies on sago
wastewater abatement over TiO; photocatalysis The objective of this study 1s to

imestigate the potential of TiOy ph [ysis for the d d of sago wastewater
Discussion pertaiing o the properties of sago wastewater and sofid residucs,
per of TWO' ph lysis and d for future studies are outhined

Keywords: Advanced oxidation process, Effluent, Agriculture, Environment

INTRORUCTION

gl:ﬁ,::":ﬂ? ;{'"“f""g Malaysia are struggling to cope with water deterioration of
our coun(r} has Briculture scctor being the backbone in terms of economic fetum 10
S ::':f\llably contributing to water polhition as well as gencratton of s0lid
the state of Smi\\a:nlou) crops. crops for starch production are mainly concentrated
(Metrezy o soguy. In Sarawak, the highest starch producing crop known as sago palm
2005, By % léo,lLsﬂnsume more than 90% of the total planting areas (Singhal ¢/ d
abunéa,,llv ai'ulabl-) Th\: $ago residues from sago starch processing mills are
processing 15 - "\Vale\\ulcr effluent generated dunng sago debarking and sago
Typically. 5 Siencm y discharged 1nto necarby nvers (Awg-Adeni of al. 2010}
30pnum;uc[ 408(;) mill which ¢onsumes 1,000 logs/day 1s known to Benefite
580 wastewata, oo OF clluenis (Bujang, 2008). About 94-97% of the bulk of e
roughage or ‘harmu 'quid, while the remaining portion 1s solid waste feferred @
debarking ste, PSS’ Sago bark (SB) 1s another sohd waste generated during the
most P of strch extracuon process Deposity d £ SB on land 15 the

£OomMmMonN pracuce g, i position or dumping o al

MONg most of the mill operators to address the dispos

129 g s Chawacterizatipen. by TV : Phorocatafysie
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problem of this solid waste Although such practice provides a short terin solution,

cny p could however cmerge in the long term

Sago effluent which 1s complex, acidic and emits obnoxious odour 15 usually
chatacterised by elevated chemecal oxygen demand (COD), biochemical oxygen
demand (BOD) and total suspended selids (TSS) ranging from 780-5130 mg/L, 910-
1300 mg/L. and 19-20,000 mg/L, respectively (lbrahim er wl, 2006, Rashid et al ,
2010). Sago wastewater may lead to polluiion mainly owing to its high organuc content
(Ulhiza ¢t of, 2018) As the dircct discharge of sago waslewater cffluent may cause
1ssues related to envir I d its for either re-using or
improving uts discharged watcr quahty has been the main goals of the sago mill
operators.

Biological methods such as anaerobic fluidized beds and filters (Saravanane ¢ al ,
2001, Parthiban ¢r al, 2008), threc-phase fludized bed bioreactor (Rajasimman
&Karthikeyan, 2007), and hybnd upflow anaerobic sludge blanket reactor (Banu er o/,
2006) have been commonly apphed to treat sago wastewater Given that the cfficiency
of biological methods to completely degrade the effluent are poor, other altemative
treatments are nceded to improve the water quality of sago wastcwater (Sangeetha er af,
2015) Tiwmum dioxide (TiO;) photocatalysis a non-biological method could be a
destrable altemative to degrade organic present in the sago eflluent. TiO; photocatalysis
has emerged as an clfective method for the degradation of vacous biorecalcitrant
compounds tn water and wastewater (Gaya & Abdullah, 2008. Chong ez al, 2010)

TiO: photocatalysis has emerged asa promising wastewater treatment technology
with key advontages including the opetation at ambient conditions, low cost, lack
of mass transfer hmitations and the possibihty of utihsing solar iradiation as a photon
source (Pekakis er al ,2006) Semiconductor TiOz has been widely applied in she
photocatalyttc treatments to induce oxidauve and reductive reactions on its surface
(Chong ¢7af , 2010, Kanakaraju efal . 2018a) Despite the established importance of
TiOz photocatalysis in wastewater purtficauon be it natusal or synthetic wastewater, there
1s innted evidence of whether this techmque is capable to degrade sago wastewater

Study area: Sago Millin Pusa, Sarawak

Sago palm 1s the species of the genus of Aferoxiion which belongs to the Palmae
family (Awg-Adem er al, 2010) At present. this species of sago palm s grown
cominercially in Malaysia, New Guinca, Phihppines and Indonesia The state of
Sarawak besides being the world's biggest exporter of sago also possesses the largest
sago growing arcas in Malaysia Figurc 1 shows the sugo palms feund in Pusa, Sarawak
About 44,700 tous of sago starch were exportad to Peninsular Malaysia. Singapore,
Taiwan, Hong Kong and other countries in 2007 (Aw g-Adem 7 a/ . 2010) In Saranak.
the total export carmings between USS 3 4 million 10 USS 10 8 milhon were generated
from annual export of pure sago starch, which typically fluctuates between 30.000 to
50,000 tons (Bujang, 2014) Five major sago planting areas in Sarawak include Mukah,
Pusa-Saratok Oya-Dalal, [gan and Balingan (Andnana & Ahdullah, 2010) Generally,
lzhc sago industries are located along rivcrs to ease transportation of sago logs (Figure

)
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