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Research and development of a crude palm oil extraction set for biodiesel production
in North-Eastern communities
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Abstract

Research and development of a crude palm oil extraction set for biodiesel production at community level
in north eastern region was carried out. The prototype consists of 3 components; i.e., an oil palm bunch fruit
separator, a heat dispenser, and a crude palm oil press machine. Results showed that capacity of the fruit
separator was 750 kilograms per hour with 83.69 percent undamaged fruits. The heat dispenser used frying
method to decompose the fruit structure to make it for pressing. The machine could produce output of 150
kilograms per batch. The crude palm oil press machine was a single screw press, using a 20 horsepower electric
motor capable of pressing palm oil at 5 ton per day. The crude palm oil would be clarified and used for biodiesel
production process.
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Table 1. The testing result of oil palm bunch fruit separator machine

o Rotor speed
80 rev/min 100 rev/min 120 rev/min
Working capacity (kg/hr) 538 607 897
Palm oil fruit separate from bunch (% / weight) 62 63.3 64
Palm oil fruit inside bunch (% / weight) 1.2 1 1.9
Empty bunch (% / weight) 36.8 35.7 34.1
Undamaged palm oil fruit (%) 85.8 86.3 84 .1
Damaged palm oil fruit (%) 8.6 9.2 9.8
Adulterated thing (%) 4.5 5.7 6.1
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Figure 1. The oil palm bunch fruit separator machine Figure 2. Inside the machine
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Table 2. The testing result of heat dispenser machine

ltem Heading
30 minutes 60 minutes 90 minutes

Weight of fresh palm oil fruit (Kgs) 150 150 150
Weight of fried palm oil fruit (Kgs) 135 120 117
Fried oil temperature (°C) 120 120 120
Inside temperature of fried palm oil fruit (°C) 77 85 90
Fuel consumption (Kg/hr) 5.8 4.1 3.1
Crude palm oil (% / weight of fried palm oil fruit) 37 53 55
Quality of crude palm oil

- Acid Value (mgKOH/g) 7.83 4.89 4.82

- Free Fatty Acid (%as Palmitic acid) 3.94 2.46 2.43

- Peroxide Value (meg/kg) 0.38 0.36 0.33

- DOBI 2.21 2.04 1.68

Figure 3. The heat dispenser machine Figure 4. Heating with fried method
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Figure 5. The crude palm oil press machine. Figure 6. The crude palm oil
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