y a a d a a 4 3} Y ] g/ ay 4
‘#f’]]ﬂﬁ1uwuﬁ ﬂ'lﬁWaﬁﬂ\lcﬂﬁ!@al@l@ﬁFl]'lﬂu’ll]ul'?fﬂbluUﬂu’]ﬂﬂﬁ]’lﬂiﬁﬂﬂ’lu‘ﬂ’lﬁu
YA kY Jd o J 1

ﬂ!"lliﬂ—! H'Nﬁ'nﬂfﬂuﬂﬁ IUNINBOIDDU

mﬁuﬁ‘m ?Jf’nﬂﬁﬁlllﬂfl

Umsenwn 2549

UNAAEID

Aaw y { Aa a 4 g’ ]

MATetAnYIMIATzUIUM Iz A lumsHaaunaeawmes 910 Tvaiuiude Ty

[ ‘;y Qy = ] 3‘ Y] 4 £ 4 3‘ Y o @ g' S
veihnenlssnurnuadaiinguildy ¥eeesdszneuvedlviiniuluszuuiinianiude

o 4 4
Usznoudie nialviudesas 73.82 lasndwelsasosay 5.03 lande lsnsosas 3.39 uag
v v 9 v
a3 bidwia (unknown) $esaz 17.76 msviadeluileurilasnmsnauneldanuau
a = 9 A Aas A 1 Y [

USTOME gangl 300 — 350 ovrusaIFed lananannli@ivaossounaient PFAD (Palm

4 [ 1 3 o 1 a a
Fatty Acid Distillation) taziiesnsznoudiuluaiilunsaluiunlsznoudis nsa'lusadn

(C,..,) Sovay 2.70 nsmhaviian (C,. ) Sovaz 6236 nimhavilamdn (C,, ) Sovaz 0.85

16: 0 16: 1

ASAEAETN (C.. ) So8az 4.12 nialom@dn (C.. ) So8ay 23.39 NsAd luadn (C. ) Jouas

18: 0 18: 1 18: 2

AN 1y Ay
1.25 ua:miw”lmgﬂfumaﬂaz 5.33
~ a a 4 aaa an @
ﬂ1§ﬂ1ﬁﬂ1’)$ﬂlﬁh13ﬁh1uﬂ1§NaﬁliJ‘V]ﬁl@ﬁmﬂiiﬂﬂﬂgﬂﬁﬂuﬂﬁ'maiWlﬂ"]fu

o

. . 4 any o . . 9 { v
(esterification) HAZNITIUTDANDITWIAYGY (transesterification) NTER1 TaslFuniueaninsada

4
v a £

a a g o ' aaa d 9}2’ o "o @ o <3| 9 9
Whsaluansalgaser Weldiniuludeiwiaiudeduingavaedn Anv1dae screw

Q

=2 Y

Y
capped bottle Tugredadrusilnavesarsfsduaomumuen 1:1 09 1:72 Sosazanududu
A

YoIANTAPATEAWA 0.1 — 20 viw% gungiilunsnilgnger 60 — 98  esrsaised oy
na1lumshilgnger 15 - 180 UM NNWAMINARDINDI ANNZANNZAUAD TATIUT

3 9 1 I~ a o [l Aaan v al A 9 ~
Tuavesensdauaammuealu 1:8 Usmudusulgnsensadalisn sesaz 1 vw% #

a [~ ) a 4
Qi 70 eeruvaFad 11una1 3 $3 109 WaN153NITIZHIN thin layer chromatograph LA
1 a AN YA a =5 1 9 = = 4
Tuufia@aoi N IMIANUUTENT Iugeiosaz 85 — 90 ilas- la- TuTundwelsa uaznia
2 v
lugiufosay 4-5 Gensdudloun hidwiiaiosay 5-10 Taolifovazmald (yield) 84-88 lums
o & ! ] a ) 4 o a g

ydamsduiloui lidsiiadremsnausz lasesazna lddszana 75 waziorhwnamiy
luTefwalaeldanzimngdedu ualdnamiulgaseniios 1 $1lue ldAnanaanange
& =¥ a = a Jd < = v A = 4
Flidovazanuusqnivesnnaemaesiilu 9639 uaziinsaluiudasy landmelsa uaz

4 1 o @ ]
TuTundwe lsaanAwegiosay 320, 024 uaz 0.17 awdwy Taelidosazka’ldlugia

3)



F
vAa A a a o 1 @ 1
96 — 98 Tﬂﬂﬂﬂ!ﬁiJ‘UG]L“]Nﬂ?‘c’JﬂWWVINL%ﬂLWﬁQ‘U@\HNﬂm’ﬁ)ﬁmﬂiﬁﬂTﬁ’@ﬂﬂéjﬂﬂﬂiJﬂWniJiJW]i
sz lng
a a J :’ % o w :I = 4 {1 )
ﬂﬁwaﬁlll‘ﬂm@ﬁl@]ﬁ)iﬁ]1ﬂ‘LH?J’L!Glui%ﬂﬂﬂ1ﬂﬂu1lﬁﬂiiﬁﬁ1uﬂ1ﬁwﬁPﬂuﬂﬁﬂﬁul!ﬂﬂ
dy 1 d' 9 a a a 4 [ a 4 a o a
aﬁﬂmﬂauaammmamm Gl‘]f‘];ﬂ’c‘f'l‘ﬁﬁﬂﬁNamllﬂmﬁl’ﬁ'maiﬁllu1ﬂﬂﬂﬂgﬂim 3 aA7 AUUU
~ Y A Ay ¥ S A qu X . 3
f‘lﬁNaﬁﬂTGIQﬁﬂT’JZﬂWi3J135ﬁ'iJ“V]Vlﬂi]'lﬂﬂﬁi/]ﬂﬁﬁ]\‘llm‘mmw’]f LiJ?JGlG]fﬂ'l retention time L‘]J‘L!L’Jﬁ1
o 9 = Ax Y a = a o ] 9
1 G]S’JI?N Ulﬂ]lﬂiﬁlm‘f]fm/mﬂﬁ@Elagﬂ’JHJ"Ui’Q(‘VI‘ﬁﬂl@ﬁlhﬂﬁl@ﬁl@]ﬂiiuﬂﬂ\i 94.34 lagNI0IRY

% o 4 [l o W
nsa luiiu, landiwe lsa uaz TuTundre lsdandnsed 3.22, 1.6 ez 0.84 awdiau

4)



Thesis Title Production of Methyl Ester from Oil in the Wastewater of a Palm Oil

Factory
Author Miss Koochun Chuntorng-orn
Major Program Chemical Engineering
Academic Year 2006

Abstract

This research deals with suitable technical study of methyl ester production from waste
palm oil in water pond of palm oil mill. The composition of waste palm oil was fatty acids
73.82%, triglyceride 5.07%, diglyceride 3.39% and unknown compounds 17.76%. The unknown
compounds were seperated via simple distillation of waste palm oil, which carried out at
temperature range of 300 —350 °C. The obtained distillate was light yellow color as tha same as
PFAD (Palm Fatty Acid Distillate). This distillate composed of many fatty acids namely, Myristic
acid (C,. ,) 2.70%, Palmitic acid (C, ,) 62.35%, Palmitoleic acid (C, ,) 0.85%, Stearic acid
(Cis. o) 4.12%, Oleic acid (C,. ) 23.39%, Linoleic acid (C,; ,) 1.25% and unknown substance
5.33%.

First, the experiments were carried out in screw capped bottle using filtrated as-received
waste oil as a reactant. The esterification and transesterification was conducted by sulfuric acid
catalyst in methanol solution. The key studied parametres were mole ratio of waste oil to
methanol of 1: 1 to 1: 72, catalyst amount range from 0.1-20 v/w% of reactant, temperatures
range of 60-98 °C and reaction times range of 15-180 minutes. The suitable condition was at
waste palm oil to methanol molar ratio of 1: 8, sulfuric acid of 1 %v/w of reactant, reaction
temperature of 70 °C and the reaction time of 3 hours. Thin Layer Chromatography (TLC)
analysis displayed 85-90% of methyl ester purity, 4-5% of tri-, di-, Monoglycerides and fatty acid
and unknown compounds of 5-10%. The resulted yield of biodiesel was 84-88%. Eradication of
contaminants by distillation gave about 75% of distillate yield. Distillated waste palm oil was
esterified and transesterified using the previous suitable condition of as-received waste oil but
varied reaction time and temperature. The optimal result was obtained by using distillated waste

palm oil to methanol molar ratio of 1: 8, sulfuric acid of 1 %v/w of reactant, reaction temperature
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of 70 °C and reaction time of 1 hour. TLC analysis indicated a biodiesel composition of
mehtyl ester, free fatty acid, diglyceride and monoglyceride at 96.39%, 3.20%, 0.24% and 0.17%
respectively. The yield of biodiesel was 96-98% having physical fuel properties according to
Thailand standard for methyl ester.

Finally, the distillated waste palm oil was esterified and transesterified using a CSTR
(Continuous Stirred Tank Reactor) of 3 litres which invented by Scientific Equipment Center,
Prince of Songkla University. Using the suitable condition of batch process and 1 hour of
retention time, the resulted biodiesel contained of methyl ester, free fatty acid, diglyceride and
monoglyceride of 94.34%, 3.22%, 1.60% and 0.84% respectively which very closed to batch

process qualities.
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