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ABSTRACT
Most of the effluent from palm oil factories is used to produce biogas, but the amount of

gas obtained has not been very high, since there is a high content of palm sludge in the wastewater.
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At the end of fermentation, the resulting wastewater and sediment may be released into the
water sources, causing environmental problems. This research aims to use ozone to treat palm oil
wastewater before they are used to produce biogas. Wastewater used in this study was from a Palm
oil extraction plant and had 70-80 per cent of decanter sludge. Ozone producing machine generates
ozone at 1 ¢/h, 2 ¢/h, 3 ¢/h and 4 ¢/h was used for pre-treatment the decanter sludge for 0, 10, 20,
30, 40, 50, and 60 minutes. When pre-treatments of the waste with different ozone concentrations
and exposure times, it was found that the optimal condition was ozone 2 ¢/h for 30 min. This could
increase BOD from 49.98+0.90 ¢/l to be 69.60+1.02 ¢/l and Reducing sugar from 4.41+0.09 ¢/ to be
5.48+0.03 g¢/\. The TS was decreased from 74.20+1.96 to 52.05+0.10 and COD from 90.40+0.80 g/l
to be 51.20+0.07 ¢/. Biogas production from ozone pretreated wastewater gave significantly higher
amount of biogas than from untreated wastewater (p<0.05). The biogas from the pretreated waste
had better quality than the untreated waste for having significantly more methane (p<0.05).

Keywords: wastewater from palm oil factory, palm oil decanter sludge, ozone pre-treatment, biogas,

methane gas
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1. Inghiu
nnagnoutduiiviinsfnmldnindeduduredssnuataihiuiidy v quanysel
thifuie $t Fafinnazneuunduey 70-80% fanuduturewudeimun (Total Solid) 74,200 n¥u/ans
noudgszuudmiinlionadiondnfneiinm fadudndefifietuaiddunszuauns Beaslida
Wudu 10% Wislivianziun1snaasuuy batch experiment wazlA3as¥nfg OxiTop ® Control OC 110
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2. 3UuuuNsITY
muﬁwﬁé’ﬂﬁlﬂuﬂﬁmaaﬂuisﬁuﬁmﬂﬁﬂ’am'ﬁ (laboratory scale) lngaankuun15NAR
1Uu 2 dau drunsneeniuunsneasaiu dx7 factorial complete randomized design 1 LiteAnwan1Y
Funzaldun anududuvedelsy warsvernafildlunisufuanmiisnnazneulidy ethluld
Tunsuanfetnmnlutuneurdniedinmsely Ysvneudemududuvedelsu 4 sviude 1, 2, 3,
way 4 ndu/Aalue wavdasnanilileleulumsuSuanmil 7 sedu @e 0, 10, 20, 30, 40, 50 way 60 U
dwsuiegslunday treatment ¥ATIATIEAMILUTAIN Ao pH, Reducing sugar, Biochemical Oxygen
Demand (BOD), Total Solid (TS), Chemical Oxygen Demand (COD) Wsiag Treatment 411 3 1 TaeAgnns
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Parameters Analysis Method Reference
pH pH Meter APHA, AWWA and WEF (2017)
Reducing Sugar Dinitrosalicylic Colorimetric Method Miller (1959)
Total Solid (TS) Dried at 103 - 105 °C APHA, AWWA and WEF (2017)
Chemical Oxygen Demand (COD) Closed Reflux, Colorimetric Method APHA, AWWA and WEF (2017)
Biological Oxygen Demand (BOD) Azide Modification APHA, AWWA and WEF (2017)
Total Kjeldahl Nitrogen (TN) Macro Kjeldahl Method APHA, AWWA and WEF (1998)

duitrosdunmsesnuuummasemiinfetanm sewhahfiemnazneutduiidunmsuuanm
eleluuluannefidaidon fugnmuauaintfisnmnazneuiliiunsusuanm Wefnwissansam
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Control OC 110 Respirometer UW1A9IALNINAABI 500 JadaNT TngvhehilsmnmeneuiiiunisuSuanm
felolou uazlibiunisusuaninuiins 225 faddns Tarudeluranuimanomnay 25 faddns
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3. ganniglun1sise
adnfldlun1sidufie descriptive statistics 3AT1¢9A means, standard deviation uay
standard error Tun1smanuuTulazgsszznamnzanlunslidleleulSuanin Ansizilag Analysis
of Variance (ANOVA) waznsiUSeutfisua means 1435 Bonferroni
Tun1sidSeuiisunisrinfinedinin AesizruSeuifisunn means 984 2 treatments (5¥1319

yadetawazyaaIuAy) Iagld t-test
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1.1 mswasuulamesriiey (pH) venfannaznou
mududuvedelounarsyernaniniamnazneududalelvuiinasonisiudeuutas
YoIANLRYR g1 Tud Ay n9anA (p<0.05) LLasﬁuﬁé’mﬁuﬁ‘iwdwa@w%wammﬁg& 2 U238 (p<0.05)
il 1 ArflesvenifisninagnouisiuBuiidiade 4.37 003 way flengiudegneandladane
Tolouiinnududureddelsugaiunasduifauutu uinafintuves pH gegatt 4.68 eldmnududues
Tolouii 4 ndusedalusuny 60 undl Arfiervintu 4.68+0.02 wszlelsu anunsaunndalioandiaudase
warlansendusiia (Hydroxyl radical "OH ) iumnuussluhieswilidmmesiiiud
12 miL1J§auuﬂawaaﬁwma@ﬁa%w%aﬁwmaimLaqalﬁ'm (Reducing sugar) ¥oe11#a
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Tolwuilinaded 49.98+1.89 n§u/ans waviiloulelvufinnududusstunuin nsiulelsudiugn BOD
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A 3 waziteandnznoulutin (TS) wazandn COD aewfiuinnisanamweosia TS wag COD At uldd
Tugas 30 wilusnvesmseendladinfisteleleu wazdioldnaiuinnin 30 undl Fuld wuddasimed
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szpian 30 Wil annsoifiuAninaImdriethmaluanaifisiuas BOD 145 24.54 uaz 39.3% iy
wavainsaanm TS way COD liaa 29.85 way 43.36% muaisu dwilimnsiiashlundnfedann
wnninheilaildfinsyuanm
3. mMsuanReEanmanthiinnaznauUn g uLaz sk sUSuaN I Ee TeTuy
miaseiilalidhiadiduvedssnuaindiuunduitirududurewoudainmn 74.20+1.98
nfu/ans USuliilanududureniiie 10% wdrnuduanwieielelsuiinnududy 2 ndu/aalus
Wusvaznamnu 30 Wit wdthumindesthamussudisuiuihfeildldiunsdalelyy Tnevi 3 4
naaaslu OxiTop® Control OC 110 Respirometer NANNSNARDINUIIALT LR BTN TuRaenT 2
svpznamavinfetinnienuduiuiusedonuasu 14 u vesnsndnisaosa udyadiinig
Usuanmeelelwuiianuduieunniigamun uaziilevnsidafivesnaindiuvesvounaives
aniingay Hydrochloric Acid wagmdnfigaiiuaulaeonlenludiuestoiingweInidAaly Potassium

Hydroxide Wu31teisaesyanaae danusuinganadaziiAinsiiseaniu
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AN 7 Anusuienlaannisrintdnianinagnauldy

A15199 2 wanaUsSuuA1edIn I Aasueulaeenled Ty MAetunisvainluaninlienirve s

AMnRENaURllNIUAISUSUaN N wartnAsnInRgnauUNNIuNSUSUan el lau

ﬁﬂ%ﬂﬁ@Uﬁﬂﬁﬂ ?gﬂVIﬂﬁEJUﬁﬂﬁﬂ
fine nNAZNaY nnAzNaY p-value*
lsivFuaniw frunsuiuanw
Total carbon (CH4 + CO,:m mol) 2.137+0.10 3.844+0.13 p< 0.05
CO2 (m mol) 1.717+0.17 1.483+0.045 p< 0.05
CH, (m mol) 0.420+0.17 2.361+0.07 p< 0.05
% CO2 in Biogas 80.35 38.59 -
% CH4 in Biogas 19.65 61.41 -
CO, : CH, 80:20 39:61

*uansingfueeeitedAynsananig t-test
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nswasuulaseseudi (hPa) Iumamwﬁﬂmaqﬁu’ﬂaawwmau ruuagliiunisusuanin
delelan) wamslunmdl 7 wiulfhanudurestefifstulusswihemaindiemneeneu iy
muszernaauiviuil 14 fafunsiuannisutn yaneaeuiivdnlaglithfisnmnazneufishunisuuanin
Felelpuianuduiiganinganaaeuiliihiisilaumsusuanmesaideddamsadi (p<0.05) Tinseina
Tngld t-test uanwns197 2 wasidlomumuinafiednm fediuuasfiensveulneenlediiiatudu
findlaa (m mol) wiensu/ Ans Wisuifisussrhnaifisninaenoufidumsusuanwieleleuiugemaaey
fldhisilikunisufuanmmui inafethnmeesalaiunsuiuanmiliatustome 2.1370.10

n3w/ans WeuduUsunaiedinmeesyaniunisuiuanmeiglelauiiintuianun 3.844+0.13 n3u/ans

P

Fafiutuis 79.9% aufesninnisuiuanwielelsuaziliililassaiwesasdunidusenaudae
waglas isfiwaglad uarAniuluiiemnagneuiiuasluanaluflasadieidudou wasulifn e
n1sgesaanumIegaunsgnlenszuIunIstalastada (Hydrolysis) AlFlgUSmnanimainadusetiaa
Tuanaieuazadlofluhiafiviy fuhmelumagaifeiildsduasemnsfvngaudmiuniamse
frefinulnegdunidlutusely vuzdfertulelsuazesntladarsdunidivaglaa efiwagloa uazdniu
Tunnagnautniis andweaudsluihits (TS) uarandrnudosniseendiawdieldlunisidaarsiad
Tuiiia (CoD) Aedannitldainthiisnnagneuiiunisuivantmdufednmiidaunindini
Tnsaiiuinvsinafeiinudadufedfylunisialnlufednmiivdueg 1 ided fynieaia
(p<0.05) 97 0.4200.17 n$u/Ans 1 2.361£0.07n%u/ams LinTud 5.6 wh wandlefloudnduredinu
fumfueulaeenledlufedanwiui fetnmildanyavageuiiunsusuanminelelsuildadauves
CO,: CH, Wity 39 : 61 annmnsAslilAnIyanaaeuiliiunsuTuanimdsd CO,: CH, wiiiu 80 : 20
alnerhlesduszneuvdnvesiiedanmazldun Aedlnu (CH) Uszana 60-70 % fwansuenlasenled
(CO)) Usvanmu 28-38 % warfnedu q Ussung 2 % wu lelasiaudalng (H.5) lulasiau (N) wazlevh udu
idosnfemsueulaeenld Wufefiasiuaglifely dudu auendivesfetinmiliidudomasly

FuegivUTuesingilin (Chulapedia, 2011)
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nans3sen1slalelsulunisusuanimihiannasneuthiunduiitendnfadanm 1Wuinns
Amngaunayldnad :nnsinuaivesfingleleulineliAntamnsnndsesansiad waswSeldie
annsawdenldannernia nan1sneiseannefimunzadlunsusuanmninezneulidulnglifelolsy
Tuafedl wuilelwufinrududy 2 ndwahlu lusseznan 30 Wit Wuannsivnealunsuduann
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