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Hydrogen Peroxide Pretreatment of Palm Qil Decanter Cake for Methane Production
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ABSTRACT

Palm oil mill processing industries generate both solid and liquid wastes. Normally, liquid waste is used
for producing biogas. YWaste water is composed of approximately 14% of sludge. Sludge or palm oil mill decanter
had little participation in biogas production because it was composed of lignocellulose which was difficult to
degrade by microorganisms. Therefore, pretreatment of this decanter cake for enabling microbial degradation is
necessary before biogas processing. This research was aimed at studying the optimal conditions for pretreatment
of palm oil mil liquid waste (14% decanter cake) by using hydrogen peroxide. The optimal conditions for

pretreatment were using hydrogen peroxide 2,000 ppm, and the ratio of hydrogen peroxide and ferrous suifate
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{catalyst) at 10:1. The reaction was performéd at 50°C for 20 min. After hydrogen peroxide prefreatment, the
reducing sugar was released to the solution at 974.5+1.5 pg/ml, and COD was decreased from 28,200 to 27,600
mg/L. When comparing biogas production between non pretreated and pretreated liquid waste, biogas from the
pretreated waste had methane up 1o 0.406 m°CH,/kgCOD while non-pretreated waste had only 0.028
m*CH,/kgCOD. The methane production increased 14.5 times.
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- fiemzvniBinuswdianae (Total solid) (AOAC, 2000}
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Parameter Anfisa sz Aler
pH 6.8-7.2
Reducing sugar 77.40 £1.5 pg/mt
Total Nitrogen (TN ) 0.42 g/ml
Total salid (TS) 14,770 mg/
Total Organic Carbon (TQC) 98 mg/l
Chemical Oxygen Demand (COD) 28,200 mg/l
Biological Oxygen Demand (BOD) 15,320 mg/l
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Parameter raulfuanmmw wadllsuamw
' (2000 ppm, 50°C)

pH 6.8-7.2 6.8-7.2
Reducing sugar 77.40 £1.5 pg/ml 974.5 1.5 ug/mi
Total Nitrogen (TN ) 0.42 g/ml 0.28 g/ml
Total solid (TS) 14,770 mght 13,400 mg/l
Total Organic Carbon (TOC) 28 mg/| 84 mg/l
Chemical Oxygen Demand {COD) 28,200 mg/l 27,600 mg/l
Biological Oxygen Demand (BOD) 15,320 mg/l 15,040 mg#t
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biogas wm"ummmmummmmm'nvlmmum*sﬂiuamwmuwwa,uanmamaa Winasy 14 Fu vesmawin gage
1R824 80 hPa (‘Sﬂ‘ﬂ 7) mumﬂmumiﬂsuamwssmmmwmaﬂumamnmmﬂmmmnmiﬂmmmawaumﬂu
sy nnmsdiuan s lalasiaudasaanted udnaraniud 4 vamswinazdennudufod v uastg
wandsuazLBATY 14 'S‘winmmﬁ'uﬁwagiﬁ 140 hPa (gﬂﬁ 8) LLa:Lfiar‘hﬁ'mﬁ'Wﬂ'h?uauvL@manvl,ﬁm"luahumaa
ranailuransindaonsalalasanasnuasludrudacinemasnTnunmdonlantenlad wuiningn g
msﬂ%’uﬁmw'lﬁ"ﬁi'aﬂ'%mmmaaﬁ"ﬁfﬁﬁmumn'jﬁﬁ”laiﬂ{u favfindnann o0.028 m*CH,/kg COD 1% 0.406 m*CH,/kg
COD wmu"tm*lmiﬂ‘mamwmn@lunaumm‘la‘[mmmﬂa?a an‘lvﬁmwﬂ.ﬂﬂlmmmjmwmﬂumuﬂimauﬂmﬂmlu
frwfanw Anduie 14.5 i

o]
<

= N W b O®» ~ @
Q O O O O o O o O
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a [ Y T ' o ¥ A . [ @ &
?;'].h’l 8 ﬂ'T'lﬁJﬂuﬂ']‘fﬁT’lLﬂaﬂuLLﬂﬂﬂs:ﬁ’Jﬂl\‘lﬂqiﬁwﬂuﬂlL%ﬂﬂ'\ﬂﬂ:ﬂauﬂqﬂ“wﬂwquﬂqiﬂiuﬁﬂqqﬂﬂ’!U ‘LﬂI@iLﬂuLﬂaT

nanlae 2000 ppm gaswmnil 50°C

an519% 3 Snaratmwiass ldanmavainiFsnnesnaul e ladwnsdsusnw

dSunmadinw WFunneznauthady TFnneznawth M
#lsdswnsUsoanw USuanIw (2000ppm, 50°C)
USInaviarianwnovae (hPa) 80 134
Wiwrasramfuanlaaanlee 2.07 2.95
{m* CO.,/kg COD)
Snmisiins 0.028 0.406
(m* CH,/kg COD)

5. agﬂwam‘mmaaa

annm'smmaaman"n:ﬁl,um:auluﬂ'ﬁﬂfuamwﬁnLﬁﬂmnm:naumﬁuLﬁaLﬁuﬂizﬁwﬁnww
lumsnaamasammn lagltlalanawetoonlad TnsRmsmnnistasamoninaznawainddianmiienasang
ﬁgnﬂaﬂﬂdaﬁaanmhﬁmﬁu widnan sz aulunssuanin da Ifanudutuaedlalasawasoaniad
# 2,000 ppm sasdnlalasaunlafeanladdom sl jitokesadaiatiniy 10:1 amnnfl 50°C wu 20
wift fEnnaznawsuisunislsusnmdaina1asaagiAnds vaevien Total nittogen (TN) Total solid
(T8) Total Organic carbon (TOC) Wiz Chemical oxygen demand (COD) a@aa3y

mMandafmadinwaninarnnaznawhsuArumsLuanme plalanawadaanlodlugUnyoige
Oxitop® Control meter for biogas wuinUszfnSaiwnisw Sﬂﬁwﬁmuagan'iﬁﬁ”lﬂﬂ%’uamw lafedimuia 0.406
m*CH,/kg COD
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