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The Alkaline-Catalyzed Trans-esterification of
Vegetable Oils with Emulsifier

Young-Jin Hyun*

Abstract

The alkali-catalyzed transesterification of vegetable cils into Bio-diesel using 1vol% emulsifier at 60T was
performed on the rotary viscometer. The viscosity of fatty acid methyl ester was predicted by Omick and
Erbarr’ s model. The overall yield increased as the viscosity decreased. The limiting molar ratio of methanol
to oil appeared to be 1.5 due to 1vol% emulsifier. The sodium hydroxide was shown to be the optimum
catalyst and its content appeared to be 0.5wt%. The overall vield(%) of fatty acid methyl ester from canola

oil was 9H%.
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Fig. 1. Scheme for NV Sensor of Haaked00 Rotary
Viscometer

g7 A2 NVAA AHo2 9mlolx, whe2
e %7 Adez 23 AM ZFHS]
el A Xd‘&% E 1000s2 43 %‘0} WAz
of Mg AT MM ¢lof wHHA FEHH
of 23| 7‘]‘%“ =0 Em 2 éi}s«l HEE A
3t

Hold2Hzgrt e ¢ 2H% - XEg
JEEAIES ATR dEAES} 47 S3d e
442 uvlg] 500ml 7194 Azt BAsAUTH
AT 5410 - 1580t A& 3mE AFHS
AFFE desd 2L, S 2T
G 222XEY EFLOUM(ERH 2D 22 F
AEe A7IE RE Aol el

118

A5 ImE #Hst 60TAN =24¥ils 22
ZEEY] IHEUE WTFF A F FedER
A7Hch HPLCY o] &4 ot EH °}Hl§‘rl§.€,
134e SegadeEstz AAEgs, UV F3E7
(3% 206nm)2 A9t el 2e 29 248 4
A=

A Ef{(Canola, Com, Peanut Oil)¥ Sigma
Aldrich. Chemical Co.(St. Lous, MO), ®l&&, At
& EAD, A0F - ZERA S FEFAEE Coe

Parmer Co.(Vermon Hills, IN)elt A #9185},

ko
1

CEE St

31 2D ogtE 2d|of I

Filippis & 21E#9 doldzelasta] A4t
el 2ee E3Hge 4A s WolM At
Hddxdast FeHEe e FAs A
Aol 2oz EgEe HEE Iving & (D2 4
B THI.

InMmx = 2 Wilnn (1

Mmix - Viscosity(cp) of the mixture fatty acid
methyl esters and tri-glyceride
Wi © weight fraction of fatty acid methyl esters
and tri-glyceride
I; : viscosity(cp) of fatty acid methyl esters and
tri-glyceride
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Inln/[(pi MW)] = A + B/T (2)
pi : density of fatty acid methyl esters and tri-

glvceride
MW, : molecular wight of fatty acid methyl esters
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and tri-glycende
T : absolulte temperature
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Fig.2. Comparision of shear stress and viscosity
changes for different molar ratio of methanol to
canola oil under 60C, 05wt NaOH, and 1000s™
shear rate(-€@—:shear 1:7, -Ml-shear stress 135, -
A- shear stress 1:3, --@--viscosity 1:7, --IB-
viscosity 15, - -A--:viscosity 1:3).
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Fig.3. Comparision of viscosity and vield changes
for different molar ratio methanol to canola oil
under 60T, 05wt% NaOH, 1vol% emulsifier and
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