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Study of Sulfonated Vanadia — Titania Catalyst and Amberiyst with

Ozone for Bio-Diesel from Crude Palm Qil

1ot we.as. gagnin audlo nozeae

AUENOW 2552



=2 e ¥ S [ = o dey ¢
msanfusafnimdaliunnunds-nmele uaz newvesaan

Tos [ r = =4 Y £ o
augiulelvudmiumnaalulefaniminhhaufy

unAneo

» » »
Hawrlunsdutdumseiaalulefiwa laslniniuluieshudenseriuiv
=y 4 =3 Qs =y é r or ¥ o RS 5 =y =
hdudy Ao msiitidSnanse lwiudaszge daliannsolddusawlfasnnddsednsom
gailsznnan mmmnﬂsﬂ'lwuaﬁsw gvhilffSendrsiadiudus alfiTonlsennen
‘lﬂﬂwﬁuwawnmm Favzivdimsuontusznhuemaeiuazndimoiu nszumumsnAauY
2 Suneu gﬂwwmmahﬂumﬁNnm"l‘niﬂmmamﬂmsmﬂuwunsﬂ‘lajuuaﬁswm Tauly
‘uuﬂausasm]:mm'sulauuﬂsﬂ'lmuuaﬁszlmﬂmﬂmﬁﬂsmumﬁaﬂgmmﬂazmmmsmw
) = A ar A ° Y : L ] 9/ 4
fignsiilunse diensaluiudaszdnidavar 1 Tashmin Ssidnszuaumsmaudion
= = v o/ ¥ o ey n’: 1 & &
wesRmdui lFmailudusnlfisnluiunouires Favz IMemaoiuaznimednily
= = ar 3 o : % ¢ e { a o
pandn  Tuandseil ldinmsfinun mininhavavitinse lviudasalsznafosas 133
L 4 ]
Tassimiln TasfinuiledohiinadremswiiawaneininaszurumsoanoIMndu Ao ¥ila
@t |acn  dg g 2 a8 o o ' o o =
vonsalgnsoinlsne  nuude-Innutisihmsda Thuaues lidmsdalviun  quugd
AINAABI 80-120 °C uazty i 1 lumsiilgnser 2-10 31us uazdhinisdnuniledeiiiing
1 - = er.’y o . s ] o o aon
AeMInAAITiateaineiAIEnsTLIUMINI IWdBTWEIMAdY Ao e IFlumshlfAson
»
@ o o_ o LA -,
10-20 W wazdadnude Twavenivhnhavsemmiuealunszainu minsmdomasiin
e o o Y s J o 1) aany é -3 ar
U 2:1-6:1 wansdnudmSunszurunteameiMatunu Ausalfisndaihmadaln
= ¥ -] = L ' A L] ar
watinnudsshlumsdnlfisomnaindussdshivamsdalriug Tas Sulfonated TiO,
udusalfiseideshiiga uazanimmzanvesnszuums fo gungi 100 °c
o 9 o = o' 9 a 3 A P o
szozml 8 Hlue  lasfevasmunawiaedneiiiuu hunudwiienainldlunis
. 4 » ] v [}
URsruNvAuazsunindnnat 8 ¥l anefimneaudmsunszuiunsniud
1 4 r
waweI Ay Ao dadinudTun veninfudommiuea Mfy 1:6 naznaimunzay fie 15
o IS ] @ = ° - & ow o 1
Swi mstlszgndldle Teuswin luleRwan Idifandnsusinliyad Ao Monomethyl
A - -
Azelate 1z Pelargonic acid ¥ahIinsnialuToAmalinwgupuasiinnudiuly 18y

¥agine

{3)



Study of Sulfonated Vanadia — Titania Catalyst and Amberlyst with Ozone

for Bio-Diesel from Crude Palm Qil

Abstract

The problem with processing waste oils or crude palm oils is that they often
contain significant amounts of free fatty acid (FFA) that cannot be converted to biodiesel by using
the commercially alkaline catalyst process. These FFA quickly react with the alkaline catalyst to
produce soaps that inhibit the separation of the ester and glycerin. A two-step process is
developed to produce biodiesel from the high FFA oils by converting FFA to its esters. The first
step, solid acid catalyst reduces the FFA to less than 1% by esterification process. In the second
step, methanol and alkaline catalyst convert the products of the first step to ester and glycerol by
transesterification process. In this research crude palm oil with 13.3 % of FFA was used . In
addition, three principal variables for esterification reaction, different kind of sulfonated and
unsulfoated catalyst (vanadia-titania), reaction temperature between 80-120 °C, and reaction time
duration in the range 2-10 hours valuable are investigated. Whereas only two principal variables
affecting the yield of methyl ester from CPO are investigated.for transesterification; molar ratio of
0il and methanol and reaction time duration in the range 10-20 minutes. The results clearly
demonstrate that sulfonated catalysts are more active than vnsulfonated catalysts. In addition, the
sulfonated TiO, is the most active catalysts in this present study. The maximum methyl ester
conversion for esterification is achieved at the reaction temperature of 100 °C and % yield of
methyl ester slightly increased with increasing reaction duration. The maximum methyl ester
conversion for transesterification is observed at molar ratio of oil and methanol is !:6 and the
reaction time is 15 minutes. Modified biodiesel with ozone produced products such as

Monomethyl Azelate and Pelargonic which made biodiesel more possibie in business.
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