
FORMATION OF VEGETABLE OIL BASED MICROEMULSION BIOFUEL
WITH ETHANOL/BUTANOL IN PALM OIL/DIESEL BLENDS

พ aritta Apichatyothin

A Thesis Submitted in Partial Fulfillment of the Requirements 
for the Degree of Master of Science 

The Petroleum and Petrochemical College, Chulalongkom University 
in Academic Partnership with 

The University of Michigan, The University of Oklahoma,
Case Western Reserve University, and Institut Français du Pétrole

2015

O
T ใ » , ใ ท



Thesis Title:

By:
P rogram :
Thesis Advisors:

Formation of Vegetable Oil based Microemulsion Biofuel
with Ethanol/Butanol in Palm Oil/Diesel Blends
Waritta Apichatyothin
Petrochemical Technology
Dr. Ampira Charoensaeng
Prof. David A. Sabatini

Accepted by The Petroleum and Petrochemical College, Chulalongkom 
University, in partial fulfillment of the requirements for the Degree of Master of 
Science.

College Dean
(Asst. Prof. Pomthong Malakul)

Thesis Com m ittee:

(Prof. David A. Sabatini)

(Assoc. Prof. Pramoch Rangsunvigit)

(Dr. Chodchanok Attaphong)



Ill

ABSTRACT

5671036063: Petrochemical Technology
Warkta Apichatyothin: Formation of Vegetable Oil based 
Microemulsion Biofuel with Ethanol/Butanol in Palm Oil/Diesel 
Blends.
Thesis Advisors: Dr. Ampira Charoensaeng, and Prof. David A. 
Sabatini 78 pp.
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Vegetable oil is an option for renewable fuels production to replace the diesel 
oils. Because vegetable oils have higher viscosity than diesel oils, the usability of 
neat vegetable oils can lead to engine stability problems such as poor atomization of 
the fuel. However, vegetable oil viscosity can be reduced by blending with diesel fuel 
in thermodynamically stable mixtures using microemulsion formulation. This work 
focused on the formation of microemulsion biofuels consisting of plam oil/diesel and
refined bleached deodorized palm oil (RBDPO)/diesel blends as an oil phase with 
ethanol and butanol blend as a viscosity reducer. Methyl oleate (MO) and palm oil 
methyl ester (POME) were used as a surfactant and 1-octanol was used as a 
cosurfactant at 1:8 surfactant:cosurfactant molar ratio. This work studied the effects 
of surfactant structure, ethanol/butanol blending ratios, palm oil/diesel blending 
ratios on phase behaviour, kinematic viscosity, microemulsion droplet size and fuel 
properties for microemulsion fuel formation and compared their fuel properties to 
regular biodiesel (B100) and diesel (No.2). The result showed that the phase 
behaviors of different surfactant systems had similar trend of the miscibility curve. 
The microemulsion biofuels containing butanol in the mixture showed a remarkable 
result on phase behavior. Based on our findings, the blending ratios of 
ethanol/butanol is a major parameter for optimizing the viscosity and other fuel 
properties of microemulsion biofuels.
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