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ABSTRACT

In this research work, production process of emulsified oil by using ultrasonic wave
technique wascarried out as well as the potential and the feasibility of using the emulsified oil as
the diesel substitution in boiler and waste incinerator. Two blends of the emulsified oil which are
(1) diesel oil: crude palm oil: wateror D:CPO:W and (2) diesel oil: refined palm olein oil (PO):
water or DO:PO:W are considered at various compositions to find out the most suitable formula.
In this study, fuel properties such as heating value, viscosity, density and the storage time of the
each emulsified oils produced by ultrasonic wave technique were tested and compared. Then, the
selected emulsified oil formulas weretested in the boiler and incinerator. The fuel consumption
rate and the emission rate of air pollution including the thermal efficiency were investigated.
Besides, to ensure that the emulsified oil has economic feasibility, the life cycle cost of the
emulsified oil production and consumption were also carried out.

It could be found that the emulsified oils could be successfully produced by using 42 kHz
ultrasonic wavetogether with 1% of emulsifier (Sorbitan Oleate or Span 80). The stability of the
emulsion oil was around 1 day before for the separation of oil and water began. However, in case
that the storage time was no longer than 30 days, the homogeneous feature of emulsified oil could
be recovered by slight shaking. By varying the diesel oil (D), palm oil (CPO or PO) and water
(W) compositions, it could be found that the most suitable composition for D:CPO:W blend and
D:PO:W blend werethe same at the composition of 80:10:10 by volume. The fuel properties
which areviscosity, heating value and density were 40,782 kl/kg, 9.45cSt, 834.14 kg/m3,
respectively  for  D80-CPO10-W10 andbecame  40,155kJ/kg,  8.22¢St, 857.23 kg/m3,
respectivelyfor D80-FO10-W10. From testing in boilers and waste incinerator, both formulas

could be used as a substitute for diesel oil. Even the fuel consumption rates of the apparatuses



when using the emulsified oil were approximately 5% increased which consequently caused to
10% thermal efficiency reduction, the air emission rate of boilers and incinerator were
enormously decreased. The concentration of nitrogen oxides and sulfur dioxide were significantly
reduced as much as 20 — 35% and 50%, respectively. From the economic feasibility study, it
could be found that the production costs of D80-CPO10-W10 blend was 25.87-29.66 baht/liter of
emulsified oil while the cost of D80-PO10-W10 blend was 27.15-30.05 baht/liter of emulsified
oil. From these production costs, even the use of emulsified oil in small-scale boiler and in waste
incinerator were not economized, the use of emulsified oil in large-scale boiler could reduce the
energy cost as much as 5.56%. In case of using D80-CPO10-W10 blend as fuel in steam boiler,
the energy cost for steam production was approximately 2,347.14-3,515.80 baht/ton of steam. In
case of using D80-PO10-W10 blend, the energy cost for steam production was approximately
2,470.37-3,591.43 baht/ton of steam.
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