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ABSTRACT

A study was performedito-find the best conditions forithe transesterification reaction of
waste frying oil,by/méaris of methanol using sodium hydroxide (NaOH),as €atalyst at 60 °C. The
operation variables~are-‘quantity ‘of. NaOH; vil/methanol melar-ratio~and reaction time. First,
methanol were.applied into waste, frying oil in the presence of NaOH at 60 °C.. After the chemical
reaction reached the time needed, the mixtore was then sepatated into two phases. Then methyl
ester phase was_ purified by separation of the /glycerol /to. obtain biodiesel. /| The additional
peroxidation process was appliedto modify the biodiesel. “Biodiesel, both before and after adding
hydrogen peroxide, were characterized in'many-preperties.

The result.indicated.that the biodiesel with,the highest<yields was obtained using
oil/methanol ratio of 1:6,'2 grams of'sodium hydroxide’and I-hout of reaction time at 60 °C. The
properties of biodiesel are in the commercial standard requirements. In addition, the biodiesel
modified by the peroxidation process gives less heating value and iodine number than the
ordinary one while the viscosity and acid value were increased. However, the specific gravity has

no changes.
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Flash point (°C) 65 125
Viscosity (cSt at 40°C) 2.5 4.3
Specific gravity 0.836~ 0.882
Iodine value T gl 128.5
Peroxide value 7 58.235
Acid Number = 2.76
TBA \ 90.5
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CH,(CH,)sCHyCH,EH= CHCH,CH,(CH;):COOCHSR

CH;3(CHs)sCH#CH,CH=CHCH;-CH,(CH,)sC0-0H

v, ; R

CH;(CHp)sCH;® CH,7CHECH=CH, " ° CH,(CH,);CHO-OH

\

%

CH;(CH,)sCH,® + CHy=CH, CH;(CH,)sCHO-OH
| @ <oy

CH,(CHy)5CH; @ 4, CH3(CH,)CH;
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H*
R')J\OR" = R'/ILOR" - R'A\OR“

: g O
)O\l{ N O‘R o OH.,(_)’H -H"/R'OH /“\
I{n + O’{n H B R l{. 0*(
OR"
O-
R" = EQH : glyceride
OH

R’ = carbon chain o
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Pre-step: OH + ROH == RO + H,0 or

NaOR© == RO + Na'

Stepl. OR

ROOCR, + 'OR == R—C—oO

OR'
Step2.
OR ROH*
R,——<|3—o- = TOR" == Rl——i—o + OR
cl)R' OR:
Step3.
ROH*
R,——C——0 S RyCOOR ¢ + “HOR
{

Where R-OH diglyceride, R long chain alkyl group;and R short alkyl group
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ANUHHIMUY Diffusivity AR
AU VBIVDI IHA ; A
(g/em’) (cm/sec) (g/cm -sec)
[+

une
P=1atm, T=15-30°C 0.6 - 2) x10° 0.1-0.4 (1-3)x10™
Youman
P=1atm, T =15-30"C 0615 ©.2-2)x10" (0.2 - 3)x10™
Milan1EInga
P=P,T=T, 0:2-0:5 0:7x10° (1-3)x10™
P=4P, T=T, 044029 0.2%10” (3-9)x10™

Uad Wdiniianay3nge (Supercritical fluids, SCF)
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