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Wastewater Treatment for Washing Processes of Biodiesel Production
by Anaerobic Fixed Film Reactors with a CSTR-acidification Tank
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Abstract

This research aims to discuss the treatment
of wastewater drained from biodiesel washing
processes by using a continuous stirred tank reactor
(CSTR) as an acid tank and anaerobic fixed film
reactors. Since biodiesel wastewater contains oily

constituents, thus the pre-treatment with chemicals
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and physical treatment is required. The appropriate
pre-treatment conditions i.e. a chemical dosage
and the pH range were determined using a Jar test
apparatus. Emulsified was tewater was coagulated
via aluminium sulphate (AL(SO,);. 14H, O) solution
to form greasy flocs floating to the top of the
separating tank after standing for 1 hr. The optimum
results from the Jar test showed the percentage of
removal of oil and grease to be 90.2%, turbidity at
94.2% and chemical oxygen demand (COD) at45.3%.
This optimum condition was also used in a 50 L pilot
scale coagulation tank. After the wastewater was
treated with the aluminium sulphate solution of 3.0 g/L,
the treated water was clear. Two stages of anaerobic
digestion were used, which were operated at
wastewater flowrate of 10 L/day. The first stage is an
acid tank followed by a sedimentation tank with an
organic loading rate (OLR) of 1.0 and 2.0 kg-COD/m?
-day. The second stage was comprised of an anaerobic
fixed film system containing two upflow fixed-film
reactors in series with an OLR of 0.67 and 1.33
kg-COD/m?-day, respectively. Typical COD removal

in this research was up to 95%.

Keyword: Biodiesel Wastewater, Coagulation,
Anaerobic Fixed Film Reactor and Acid
Tank
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Wofusihdegnsmesnanndimdnlaimeds
1 waznandnlSormens 2 ﬁi’uq@ﬁmﬁamﬂﬁﬂu
anududugladain 6,000 1w 12,000 mg/L (803
nzdlad 60 1Iu 120 g/day) wazrioungaszuy
mudey Waasadnnzinuinlwdauen i 5

@I']?”I\'iﬁ 5 HAAII Lﬂiflzﬁrﬂlmﬂ']w&']m'laaﬂﬁ yfﬂi']
flaw 6,000 waz 12,000 mg/L
Mnfmes dasmszlad dasmseslen
60 (g/day) 120 (g/day)
fendin 1 | agwain 2 | awan 1 | dewaln 2
pH 7.9 8.0 7.3 8.3
SS (mg/L) 8.6 7.0 8.4 6.6
TDS(mg/L) 1,415 1,258 1,155 852
BODS5(mg/L) 28.7 41.7 274.0 156.0
COD(mg/L) 87.9 183.2 806.1 586.2
TKN(mg/L) 112 213 19.0 112
K-+(mg/L) 80.9 76.4 4938 46.8

3.2.3 mudasuudainialuduszneing

wuindaiuanududusesdlad 9 6,000 1
lu 12,000 mg/L Ysanmnsaluduszinsiroingald
fendadn anlugag 200-500 sndlu 200-800 mg/L
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3.2.4 gANANUDUAINIRNA

WuILRIINNTTUIBNNIA luladuranilan
) 0o @ A ' o A
dhgrzuuihdadaaninedsdingadszann 200
mg/L taanaznaudigegantizanas 500 mg/L lu
dendnliameda 1 uaz 2 Sdnaglutig 350-400
mg/L UgaIauzUn 7
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4. afdsgnanazayyl
NAMINARBINLINEATIEI% BOD,:COD 284
ﬁwmaanﬁmagﬂuﬁw 0.25-0.33 Bsmsaaaatangn
ISonmansaedludi HRT9 5% shazifipswalumsan
ddladlwldddrmudasns lagnanmanssss
aﬁfum&u’hﬁmﬁﬂvlﬁ”mmﬂﬁq 2 #INadan1Iinge
Flodiianann (ilesannseaznmiadlofvesds
RINMANd 1 wazieuaznsiniadladsinued
srupfenlndidnein) dniumsfaaszuniduanme
Wazdiiunslanadanniiunnistinganasnen
Tarmeds 1 woiunsazangvasaandianluin
wazandanmizilodluwnsdinanuduiutledandgn
AN
Tunsmsasinguuazladulwirdrsluledias
MEMIANFITRZAIRNTRY WuIUSImnTa luan
LLa:Laama%maam@vlfuﬁuﬁagiuﬁwgﬂﬁﬁmmﬁau
AUA MNNAMTIATERIY GC-MS Wunldenns
Maaginiiosas 95 FalwenlndidsanuiaTiatale
suosazmaiadled waan GC-MS waIInuen
mﬂauaam:y’jwmiﬁmﬁaLﬂuﬂwvlmﬁuaasxﬁv'mm
Linutesmnasvasnsaladu Gonrifiasralainy
lemnavasnsaludundsannmruaznawings il
fetunpitaan nsftenafiasinannluduaauns
FWAzNEUNIMINTaNETaza e a1 sFTIRLAA
lalasladananniasaiiiin MoTvasinfirumiaas
aznauaadaunaelszanm 5 newiesdinsUSudie
aacaslodsyluasueiua Leainasuasnsalutn
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%ammﬂﬁﬂugﬂlﬂuﬂmhﬁu snransalasiudiduas
Imaqa@h 1% Lauric Acid uae Myristic Acid €9
Qﬂﬁﬁwm Iumm:ﬁ Palmitic acid L8z Oleic acid
Qnﬁﬁ@"l,lim@LLa:Lﬁﬁaluﬂ%wwmﬁMWﬂn’jw Linoleic
Acid Rz Stearic Acid mmﬁaammﬂﬂ%mmﬁuﬁu
pasmsng 2 lwindoiaunmsdumsduivsunmd
gani snvsnseluduimaefunselsuidany
TRPLRHIE CRRTLVER Famiazangvasnyaludund
mmmamUISﬁm'jfuaugm:ﬁ@iw‘ﬁﬂd’]ﬂmhﬁuﬁﬁ
anwgassloaiueudini

MAMINesasmItTaidsannssuIums
felulefira WuINITUUMIAI UM BRNTRY
LRZAUAIBTININNTAT HRT 4 3% uazdondn
ormeauuneisigun HRT95u sansoldomled was
flenumunsaudanstniasindefldasnssuiums
faluledina

a
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