NITIneEnaasaanseds N 25 atud 1 Weuunsau-dguieu 2559

n1swanluleniwaanludiuifieufizemsudiamasnndu
Tagldiaseufizenviaue
Biodiesel Production from Beef Fats by Based-catalyzed
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Abstract

In this research, factors affecting biodiesel production from beef fats via base
catalyzed transesterification processes were investigated. Factors including types and
amount of catalysts, molar ratio of methanol to beef tallow, temperature and reaction
time were tested using percentage of conversion to biodiesel (methyl esters) as criteria for

determining influence of the tested parameters. Results showed that highest conversion
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of triglycerides to methyl esters were obtained when sodium hydroxide (NaOH) was used
as catalyst, followed by potassium hydroxide (KOH). While information on conversion (%)
were not available when calcium hydroxide (Ca(OH),) was used as catalyst. Optimum
conditions for base catalyzed transesterification of beef tallow were as follows: 0.5 wt% of
NaOH, molar ratio of methanol to tallow at 6:1, reaction temperature and time at 45 °c
and 45 minutes, respectively. At this optimum condition, the conversion to methyl esters
was 97.1%.
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nsléifonaunumingufiwafindnannlnadounuufens Ssuuntiilodui 28 unau 2552 [1]
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¥l o mesifindinasesarveanaoamesildanuiiten [5,7) isaiisowiavad
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2.1 msanatduanlusiuda

lusufldlunsanundulatuhiidesnnatnan shauduiugng wazi3er (rendering)
Tunsenelaliilanuseuseus w30 wift wennineenaninsiu Sadsunanisuiléannis
397 9ndunsossaefhamusrsesliliSunuisgnmgiifes utshesedumvisluiinses
duUinnsneninnazmaad lunusuansalodudasen1nis ASTM D 664 wagUsuimnsnlusiu
Aduesiusznausieds AOAC(2005) 996.06 antugresetsduiindeadlunivusiiidn
atin dluudlugibu neuihluldlunisveassialy Farfudendnerudefiduledanuia
Sunin Tt (beef tallows)
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Weaiu mmiaaﬁmaﬁm%‘w%aﬂﬂummﬁunauﬁduﬁwﬁuﬁ MNITNIUHANT U LEnT
ANU3258U 400 sousoudl augavgilunisvhuaseldmuiidvuely aziFudunainisi
U wsdidesnsviaaey Lﬁaﬁﬂﬂﬁﬁ%maumuﬁmumLamﬁé'?ﬂi' windndueiadunsiewenuaz
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furdtu mndfunsenfowsnledfivudamaeen iilulefiailldlulinseviviiaiosasnis
LﬂgﬂuLﬁuIUIaﬁLsda (Wialealnos) lnamaila "W Nuclear Magnetic Resonance spectroscopy
('"H-NMR) [20] g4 CDCL, iusvinazany uavilgnslunsduinnuaunis (1)
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100x(2xPeak area of —OCH3)
3XPeak area of x—CH,

Conversion to Methyl Esters (%) = (1

3. WaMSNAavILazIaNTal

3.1 esdusznouvesthduiiiFealdanlusiuda

difuiiidealdannlafuiaiivununsalusiudasy (Free Fatty Acid, FFA) udiudsznau
Tnewndewiiu 0.34% Asluranudunsawiitu 0.72 fadnsulnunadeylensenladnonsu na
mMeyirinwasUsinunialatuiidussduseneu (Fatty Acd Composition) Tuthifuliesls
ntufiudy lngviesd JuRniaaitinsien Audnagaukasunsivel aaniuideinemaniuag
waluladurnalsznelnemesmadauidlasuilans il (Gas Chromatography) wuinlaiaiings
lushuduidussdusgneululimugsisfosas 699 (15197 1) Taefinsaurdudfn (Plamitic
acid; C16:0) ‘Luﬁﬂﬁhuqaﬁq@ (5euay 32.74) seaslUfansaariiesn (stearic acid, C18:0) Tu
dndudovay 25.93 deapdasiiumsinuvesiunild [21] finsnuilatuludesifendoudut
uazlafinsnlosiudusiluesdusenaugsis 60-00%  villiluiuilimnzauiiosinnuilan
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(LoL) Tusienne dewalmAnlsadelidusineg wu Tsavaendeniila Wudu [22-23] wawiiien
Yoyapsdusznevvensalasululddnnamialianalaiadsvemydaravesnsaludiu Fauand
Tnodaydnwal R, R, Wag R, luguil 1 wud R wiazsainaluanawinfu 222.8 niusielua uaz
Flothlswfumaluanaludiuhvesinsndiwelsd g1 1 lanauseneuseeznouvasaivay
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] 3 o 5 o oo v Y
15199 1. ssrusznavvesnsalutulushdunidealdanluduta

walianaves

¥iln-Tovosnsalusiu . 9%composition
nsalugiu (g/mol)
8:0 Caprylic acid 144 0.06
C12:0 Lauric acid 200 0.39
C13:0 Tridecanoic acid 214 0.02
C14:0 Myristic acid 228 8.78
C14:1 Myristoleic acid 226 0.68
C15:0 Pentadecanoic acid 242 0.63
C15:1 Cis-10-Pentadecenoic acid 240 0.17
C16:0 Palmitic acid 256 32.74
Cl6:1 n-7 Palmitoleic acid 254 1.62
C17:0 Heptadecanoic acid 270 1.16
cir1 Cis-10-Heptadecenoic acid 268 0.33
C18:0 Stearic acid 284 2593
C18:1 n-9 Oleic acid 282 24.93
C18:1 n-7 Cis-Vaccenic acid 282 0.97
C18:2 n-6 Linoleic acid 280 0.79
C18:2t9t12 Linoelaidic acid 280 0.13
C18:3 n-3 a-Linolenic acid 278 0.09
C18:3 n-6 Cis-6,9,12-Octadecatrienoic acid 278 0.11
C18:4 n-3 Moroctic acid 276 0.12
C20:0 Arachidic acid 312 0.16
C20:1 n-9 Cis-11-Eicosenoic acid 310 0.07
C20:2 n-6 Cis-11,14-Eicosadienoic acid 308 0.02
C20:3 n-6 Cis-8,11,14-Eicosatrienoic acid 306 0.02
C22:0 Behenic acid 340 0.03

3.2 wavesvlauazUsunaud

Uinafesazvesniadsudululediva (witateawnes) filsarnnsldiua 3 wiafususe
UffTeuansiansned 2 wuiilulefiwaiindnlngldladesleasonladidudusal fizen aziia
Yovarnisiwdsududialeameigeninilolfujisomaudieamesfiadudldlnunadoy
lensonlad (KOH) LHuiussiisen uenaninuilulefeaiinienldandussfisevians
wipdiananudunsadulunudermunruantfveslulofiganuuszniaveansugsfiana sy
w.ai. 2556 Tuvauzilinumainuiitomsndieameitaduilolturadeilansonles (Ca(OH),)
\WusisaUfizen aenndesiunuideues Gryglewicz [24] dalsianunsandnlulefiwaanaysle
lold ca(om), Wudussufisen fdoradunaieanananuanselunisgaeutuiifves
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waaeulansanled Fsnnuudinanagluissbifauisenagneiiliaduseninensalududase
fluhduiuwanlddudnsujizer vilidnayiu

a519f 2.03nafesarn1sidsudululefiwaveslytudieldiva 3 alladudusafitonazarmudunse
vaalulofwaiila

wlinveaud Sovazmadeuiu Arudunse
Tulofiwa (mg KOH/g)
NaOH 95.47 £+ 7.48 0.25 £ 0.07
KOH 88.41 = 8.81 0.30 £ 0.13
Ca(OH), N/A N/A'

ifideya Wesnnlinunisuendusyminaiiaeamesiunleasen
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Ingluaveaunueaseluiitu 6:1 sumvgiiuagatlun1svinufiseviniu 60 esrnsaidea
way 60 UNT Ny nuhUSinadesavvenfiateamesilaiinnfiniuantesay 80.743.0
Judeway 952426 iafiudeuazlntmdnues NaOH 210 0.25 1lu 0.50 usiilefosaring
Yrtinwes NaOH fiAndisdudiu 0.7 nuindesazvesmsiasuduafiawamasiildiialdunnsis
fusuidieldusunaludeslansenlas 0.5 Wos@uslnethuin
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3.3 KAYDIUTUIUNNIUDA
USinvesumueaiinasefesazvsufiaaneiildanufitemmudioameiiadu
deldlmdenlensonlodfudussufizedauandugui 3 mafiudandwlneluavesumiusasie
lvhan 3:1 0 61 vlsldluledeaiififesazvenuiinieamefifiutuaniosay 79.6+8.1 1Ty
Yowag 96.7+2.3 glsinumuinadnaniluualiuanaadntios (95.8+3.8) ileifiusnsidu

93



NITIneeaasaianseds N 25 atud 1 Weuunsau-dguieu 2559
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