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Feasibility of Using Ultrasound-Assisted Biodiesel Production Process from
Palm Fatty Acid Distillate by Batch Esterification Reaction
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Tofwavnnsaluundutihiu (palm fatty acid distillate, PFAD) feufiiseoamesiliaduuuunsdsprAD 1y
nanaoglFnnsrUILNInduthEiu1dauTans (refined palm oil, RPO) uazldthuldiduingavlunandsly
Todwavesuddeildfosdussnavdiulnajfiensalusiudass (free fatty acid, FFA) Uszanas 90.417 wt.%
fedu PRAD 3dlsllfidutnguiioununanduomsdsdunsldnsnlurduitundndululefsarstisan
Uiinunmsliingauiiieadmiuommaruihiuiimvdeshtusdasmitunendnuasihifunduluns
naaoslinduidsssansileinfiannud 18 kiz &1 1000 W Taefuusi@nwil 3 fuusfensadaiinin
(USuad 2.5 wt.%, 5.0 wt.% uag 10.0 wt.%) woaneged (Usunas 80 wt.%, 90 wt.%, 100 wt.%, 150 wt.%
LAy 200 wt.9%) LagUspLnvuedueanased (WniueaLazlen1uen) fMensissfisemendudssdansladn
Huszozina 30 JuniinnnsveaemuiiuTnnansadaiininuiniu 10 wt.o% uazUSinausmiueaviniy 200
wt.% ldmnuuiqrsvesiateainesgaaiviniu 97.435 wi% uaglinsadaininiviniu 10 wi% wazUiaina
LvuRAINAU 200 wt.% ldanuuIqnsuesiefialeainedgegaininiu 95903 wi% 9nnsUszendldaau
Fesdanslainvdalnsuiuungieuiiteneameiiiaduaunsaasundasnsnluiudassdaduesduseney
nénvosnsalvduhilflusfiaeamesuaziefiaeames
Fman \ulefwa; nanluunduiiiy; adudes; wamesTlady; leniues; wwiuea

Abstract

In this research, the feasibility of using ultrasound-assisted biodiesel production process from palm
fatty acid distillate (PFAD) was studied with batch esterification reaction. The by-product from the
refining process of refined palm oil (RPO), PFAD was used as the raw material for producing biodiesel.
The PFAD containing 90.570 wt.% free fatty acid (FFA), which is not used for producing the food.
Therefore, the PFAD will lessen competition with food resources for biodiesel production such as
soybean oil, rapeseed oil, coconut oil, and crude palm oil. The 18 kHz, 1000 W ultrasonic
homogenizer was carried out to study the ester conversions of biodiesel production from PFAD. Three
parameters: sulfuric acid (2.5, 5.0, and 10 wt.%), alcohol (80, 90, 100, 150, and 200 wt.% of both
methanol and ethanol) under the 30 s of ultrasonic reaction time, were investigated. The results
showed that the 97.435 wt.% of maximum purity of methyl ester and 95.903 wt.% of maximum purity
of ethyl ester were achieved, when both methanol and ethanol were used under the conditions: 10

wt.% sulfuric acid, 200 wt.% alcohol, and 30 s of ultrasonic reaction time. Almost FFA in PFAD can be
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converted to methyl- and ethyl-ester by using a probe-type ultrasonic homogenizer in batch

esterification reaction.

Keywords: biodiesel; palm fatty acid distillate; ultrasound; esterification; ethanol; methanol
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~-FFA 5.0 wt.% sulfuric acid
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