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Abstract:

The use of vegetable oils has been widely investigated with the aim to substitute diesel fuels. Due to the fact
that vegetable oils have high viscosity, this limits their utilization in mechanical engines. Microemulsification is
an emerging technology to reduce vegetable oil’s viscosity without complex chemical processes and waste
generation that need to be managed properly. Microemulsion biofuels are an isotropic, transparent and
thermodynamically stable mixture of mixed immiscible liquid fuels that contains different polarity. Palm oil is
intensively used for producing biofuels in Thailand. This study, palm oil based biofuels were formed through
reverse micellar microemulsion formation using palm oil/diesel blends with alcohols as a viscosity reducer and
stabilized by a surfactant/cosurfactant system as an emulsifying agent. The environmentally friendly nonionic
surfactants derived from renewable resources comprising of methyl oleate, ester based and alkyl alcohol
ethoxylate surfactants are selected for formulating microemulsion biofuels. The effects of surfactant types and
structure and surfactant and cosurfactant blended ratios on the microemulsion biofuel formation were
investigated. The effects of palm oil types and ratios of alcohol blended on microemulsion phase behaviors,
droplet size and size distribution, and the emulsion stability were investigated as well as their fuel properties in
terms of kinematic viscosity, heat of combustion, cloud point, pour point and density were determined. The
results show that the amount of surfactant required to form a single phase microemulsion depends on the
hydrophobic-hydrophilic property of the surfactant. The ester based amphiphile containing similar hydrophobic-
lipohilic property, palm oil methyl ester-PME can be used as a surfactant in the microemulsion biofuel formation.
The branch and straight chain in cosurfactant did not affect to the amount of surfactant used to form a single
phase microemulsion. While adding butanol in to the polar phase, ethanol can significantly reduce the amount
of surfactant system required to form a single phase microemulsion; however, the presence of butanol increased
notably overall kinematic viscosity of the formulated fuels. The use of RBDPO did not affect the amount of
surfactant required, due to the precipitation of semi-solid fats, the formulated fuels did not meet the fuel
standards for engines in terms of cold flow properties. According to life cycle assessment, the microemulsion
biofuels produced less environmental impacts than diesels and transesterification biodiesels. Thus these results
show that the fuel properties as well as environmental performances of palm oil/diesel microemulsion biofuels
can be optimized though formulation adjustment. The findings of this study provide the insight information for

sustainable microemulsion biofuel production for replacing fossil fuels.
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