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The Royal Project’s Oil Extraction Plant at the Ao Luek Cooperative
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Thailand had suffered from high oil prices for decades. However, demand for oil has been
increasing from industry, electricity generation, and transportation. King Bhumibol Adulyadej paid
attention to this oil crisis and had His research team study how to make fuel out of sugar cane, creating

a renewable source of energy.

“People in Thailand love eucalyptus. There are eucalyptus trees everywhere. It takes them 3
years to yield fruit. What do we do for a living during those 3 years? If we grow sugar cane, we can
sell it every year, and turn it into Ethanol. Then we mix the Ethanol with benzene to make gasoline.”

The gasoline research project was founded in the Royal Chitralada projects organization in 2528

B.E. King Bhumibol invested 925
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Background

,500 Baht to implement the research project.
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Research Projects on Ethanol

Gasohol

An Ethanol factory was founded in 2529 B.E. It started off growing many types of sugar cane to
select the variety which would produce Ethanol best. The factory could produce 2.8 liters of 91% ethanol
(ethyl alcohol) per hour. The Ethanol could not be mixed with benzene because there was water in it. It
went through water evaporation process to get 99.5% Ethanol, which can then be added to benzene to be
used as a fuel.

By 2533 B.E., the plant could produce 5 liters of 95% ethanol per hour. Sugar cane produced 91%
Ethanol and molasses produce 95% Ethanol. When mixed with benzene (91 octane) in the ratio of 1:9,
gasohol was made. Gasohol replaced regular gas in every car used by the Royal Chitralada Projects.

In 2539 B.E., PTT Public Company Limited built the first gasohol station in the Royal Chitralada
Projects. It also improved the quality of ethanol and began selling it to the public in 2544 B.E.
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Three main kinds of materials are used to produce ethanol.

1. Starch, such as: rice, wheat, corn, barley, broom-corn, cassava, potato, or

sweet potato.
2. Sugar, like: sugar cane, molasses, beetroot, or sorghum.

3. Fiber, usually industrial leftovers, like: rice straw, bagasse, corn cob, rice

bran, wood sticks, paper, saw dust, weeds or paper waste.

The Ethanol factory also manufactured solid Ethanol, hand sanitizer, perfume,

mosquito repellents, foot deodorant sprays, and massage oil.
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Diesohol

Diesohol is a mixture of diesel and Ethanol, which can replace regular diesel
fuel. The diesohol project started in 2541 B .E. The Royal Chitralada projects mixed
95% Ethanol with diesel and an emulsifier, which makes the mixture soluble.
Diesohol was used in the diesel tractors used by the Royal Chitralada projects. It
worked well and the amount of exhaust pollution was reduced by 50%. However,
the emulsifier had to be imported, so it was too expensive for mass production.

The diesel project was canceled and a biodiesel project was initiated instead.
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Biodiesel

Biodiesel is a liquid fuel for standard diesel engines. It is made from rice
bran oil, palm oil, soy bean oil, animal fat, or used oil from cooking. Biodiesel
is produced by a chemical reaction between the oil and methanol (or ethanol).
Chemically, biodiesel is similar to diesel, which is made from petroleum.
However, biodiesel produces less carbon monoxide, when burned. So, biodiesel

is cleaner burning fuel.

To produce biodiesel from vegetable oil and used animal fat, ethyl alcohol
is mixed with caustic soda and warm vegetable oil. The chemical reaction
separates into ethyl esters (biodiesel) and glycerin. Then water is used to clean

the biodiesel. Lastly, the biodiesel is mixed with diesel to make fuel for cars.
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Types of Biodiesel in Thailand

In Thailand, there are two types of biodiesel: biodiesel for community

use and biodiesel for commercial use.

Biodiesel for community use is made from vegetable oil used in cooking.
Itis called coco-diesel or palm-diesel. Biodiesel for community use is suitable
for single cylinder diesel engines, like tractors, farm trucks, and water pumps.
It is not good for multi-cylinder diesel engines because it can leave residue

deposits, harming the engine.

Biodiesel for commercial use is made from a chemical reaction between
vegetable oil and a base. The chemical reaction produces the B100 ester.
When mixing B100 with diesel in the ratio of 5:95, we get biodiesel BS5,
which is the best biodiesel developed. Biodiesel 5 can be used in cars because
it does not destroy the engine. Recently, biodiesel B10 was created by mixing
biodiesel with diesel in the ratio 10:90--reducing the amount of diesel and

making B10 cheaper.
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Oil Palm

Oil palms are single-stemmed palms covered with leave sheaths. When
they get older, the leave sheaths fall off--revealing the trunk. The oil palm’s
trunk is like that of toddy palm. The leaves have pinnate characteristics - they
look like non-sharp fish bones. Oil palm trees are single-sex trees. The male
trees give pollen and the females bear fruit. The fruit grows in bunches. When
harvesting, farmers use a sharp hook to cut the bunches. Later the leaves are
taken off and the palm fruit are ready for oil production. Oil palms are

important crops which yield the more oil than other oil-bearing crops.
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