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ABSTRACT 
Gaharu oil extraction system developed by Nuclear Malaysia is a hydro-distillation system innovated from the tradition method and improvised with 
science and technology to enhance the process efficiency and safety. The main component of gaharu oil extraction system included the extraction 
vessel, condenser and collection decanter. Apart from the extraction unit, the gaharu oil extraction process also incorporated two major supporting 
systems. These systems are the liquefied petroleum gas (LPG) system and the water cooling system. The LPG system is solely used for heating the 
vessel, which contains a mixture of treated and grind gaharu bark and fluid, to produce steam. Meanwhile the water cooling system is used to supply 
the necessary cool water into the condenser unit and facilitate in the transformation of the mentioned steam into gaharu oil and distilled water. The 
dissipate water from this process will be channeled back into the water cooling ponds to let excess heat to be removed and allow the cool water to 
reuse again by the process.  
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The gaharu wood needed to be sorted 
based on the grade to separate the oil 
grade wood from the high grade wood. The 
oil grade gaharu wood has to be processed 
through chopping, grinding and soaking 
process before it can be extracted. 
Therefore, the gaharu wood will be 
chopped & grinded from small piece of 
wood into fine powder. Later, the gaharu 
powder will be soaked into water with ratio 
(1:2) for 2 weeks pre-treatment. After that, 
the treated gaharu bark and fluid are ready 
for extraction.  
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The liquefied petroleum gas (LPG) is used 
as the main source of fuel in the gaharu oil 
extraction process. By channeling it to the 
high pressure LPG burner assigned to each 
extraction vessels throughout this plant, it 
allows generation of the much needed heat 
necessary for the gaharu oil extraction. The 
fuel system consist 3 major components, 
the LPG farm, meter compartment and LPG 
burner. Gas detection system has been 
incorporated to detect any gas leakage 
from the fuel system. 

The main component of gaharu oil 
extraction system included the extraction 
vessel, condenser and collection decanter.  
The condenser will be attached to the 
extraction vessel and the collection 
decanter will be placed at the bottom of 
condenser during the extraction process. 
The extraction vessel contained a mixture 
of treated gaharu bark and fluid will be 
heated up to produce steam. The gaharu oil 
and water that vaporized from the process 
will be separated by density at the 
collection decanter whereby the oil will 
straightly collected and the water will be 
recycle back to the extraction vessel. 

Cool running water is essential to the 
gaharu extraction process as a media to 
convert the steam vapors produced by the 
extraction vessel to be converted into 
fluids, namely the distilled water and 
gaharu oil, using the condenser. The 
cooling water system comprises of a series 
of interconnected water cooling ponds, 
water pump, water storage tower, water 
distribution piping network, and several 
dropper and receiver points. The system is 
designed to be a fully automated system, 
which incorporates a fully integrated water 
pump, level sensors and control electrodes 
to constantly manage and maintain the 
availability of cool water essential to the 
extraction process in its storage tank. 

Once the extraction process start, the 
system will run on fully automated for 24 
hours per day. The complete process will 
take around 2 to 3 days to finish depends 
on the quantity of gaharu wood extracted. 
The gaharu oil can be collected from the 
collection decanter after the extraction 
system has been completely shut down 
and cooled down. 

Maintenances 
(A)Extraction System 
Minor maintenances such as the extraction vessel and decanter cleaning 
per week. Major maintenance such as the condenser cleaning per month. 
 

(B) Fuel System 
Minor maintenances such as the gas filter, emergency shutoff valve and 
burner cleaning per week. Major maintenances such as the gas pipe, gas 
regulator and ball valve cleaning and replace soft part per year. 
 

(C) Cooling System 
Minor maintenance such as the water pump cleaning per week. Major 
maintenances such as the water tank, water cooling ponds, pipe and valve 
cleaning and replace soft part per year. 
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