Transesterification, analysis and rheological property of biodiesel
Abstract

Biodiesel is the short chain alkyl ester of fatty acid. Commercially, it is prepared by alkaline
catalyzed transesterification of vegetable oil or animal fat with short chain alcohol. Alkaline catalyzed
transesterification is very efficient and can be completed in a short time. With maximum concentration of
NaOH and molar ratio of methanol to oil 200:1 with a co-solvent, transesterification can be completed within
1 min. The transesterification can be extended to transacetylation of long chain alcohol, but the
transacetylation rate is about 10 times slower. Passing a solut.ion of long chain alcohols (including
policosanol) in ethyl acetate, acetylation of the alcohols is completed in 8 min. All the reaction products can
be separated into individual lipid class with a single size exclusion column (Phenogel 100 A). Thus,

monitoring of products from biodiesel reactor is facilitated and quanification is very much simplified.

In this study, it is shown that the molar free energy of viscous flow of a biodiesel (AG‘?[S ) at

different pressures (p) is the sum of the free energy of viscous flow in vacuum ( AGW-S( 0) ) and the increment
in free energy of viscous flow per unit pressure (& G5 )- Expansion of this simple relationship according to
basic thermodynamics leads to Eq.(1), which can be used for prediction of a biodiesel viscosity ()]p) at
different temperatures (T) and pressures. '

¢ p
lnnp =a+bp+—+d—
T T ‘ (1

where a, b, ¢ and d are thermodynamic constants.

Similarly, viscosity of a biodiesel blend can be predicted from Eq.(2)

c n,
=a+bn +—+d—
T T (2)

Inm

blend

where n, is the mole fraction of biodiesel in the blend and a, b, ¢ and are thermodynamic constants.

The predicted viscosities from both equations are in good agreement with the experimental values.



aan an, @ Y d ° =1
ﬂﬂﬂ'ﬁﬂ]‘ﬂi1u!'€)ﬁtﬂﬂiwtﬂ‘vu MIUAIICH !!@$fn57]1%13?\'31%1’?146]‘]1@\3‘1‘1]1@&!%@
UNAAL®

at o 'd r'd Y a 9 = aan
Tulefsaiilueamesusanssedaodudunsa lusiy Tumemsdwsonleod§semsu
an o § e & o Jy < [ ‘ a 4 = o a o

amosinFuiniuiiynie ludaidiouonnssedaodu i w3 siefiausanosed Taoil lsdey laas

d o @ i aan aan N o st [~ o 1 g’/ p=1 A a Y ) s
on lyiiludausstlfazen Ugniemsmemmesiinduniisatiudusaiuiidssinsamgaialdauy el

H i tet Y 1 d 1 ?-,I Y] { Y a
Tunaiu minanuduvesdtegigagege uazdasaan Tuaveseansaeaneriui 200:1 nleusui
@ o & ey aan Y a 9/ 4 = aan a oy s
aiazmes s UM e ameslinduszida ldauuiainelu 1 i Ugfsemsuedmes Hingu
dy Yo - ey = o o 1 aan a as 9
trnaveny hfldmugisomsmezmfiaduveaeanssedmona ninlf§asemsweziaduazdh
1 [ =Y J a =Y a o
nIlszanas 10 i MsezamaLeanssoam syl 3aud s Ind lnanuea luefiaezdimarid Tasms
' T 4:’{/ { = a o ¢ faaa o
mumsmariiiagansluefiaesdmaasldlulfasel dfRsenssauyseilunalszina 8 wi
o ar L @ e 3’, @ o d
waadus lulisemsnuamuisousneenninduaunlssnmasdreaedniiuuusnauvina Tuana
[ = L= o & a Qan a o 3 14

(Phenogel 100 290015 0Y) 1Ng90UIAGY AU MTAAa NIRRT uazms s wi S inaensyi idazain

o
LHazIINg"

EY
Y=t < a

dycu =4 o =t P ar 1 Z
msfnuiide ldaldimuiondinudaszvemis InavesluTofiaa (AGY, ) Aamususieg 1
INAINHATIMVBINAINUBAsZYRIN S Inafigaanmeafund s aszasems Inanalaoundas lde 1
nieanwiy ehmsvensesns Idaunisvinneanumila (7p) vos luTofangamgduaza ey
AN ATEUAT |
¢ P
lnnp =a+bp+—+d—
R (1)
g ' @ g
law a, b, c uag d Wumnsdmagunwasmans
° = s = =y o vy
Tuvihwesdeary anumilaves lulefwanaumunsarinne ldasaunis 2
C ”Zl
=a+bn +—+d—
T T (2)

=4 Y 1 P T @
Tat n, WudadiulasTuavesluTefwanauuas a, b, c uay d zﬂummmmdqmwwamﬁm%

Inn

blcnd

b T
MIAUMS 1 agauns 2 nsonneanuriiaved lu lefanas luledmanay 1dlndiassnuainle

INNTITNADBY



