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Abstract. Oil palm has grown from an area of 300 thousand ha in 1980 to now 16.1 million ha 

(according to GAPKI) with CPO production of 40 million tons. People's plantations continue to 

increase and currently account for 52 percent of the total area of oil palm plantations. In this 

research, pressing pressure experiments were carried out at 60 bar, 70 bar, and 80 bar, 

respectively, oil losses in fiber were obtained at 13.22%,9.34%, and 7.63%. Through regression 

analysis, it was found that oil loss in the mesocarp was 1.1% at a pess pressure of 106 Bar. So 

from this experiment it can be concluded that separating the mesocarp and kernel before pressing 

provides an increase in oil yield, minimizing oil loss in fiber. The standard oil loss in fiber is 5% 

in the current palm oil processing process. After modifying the process, very small oil loss in the 

fiber can be achieved. 

 

1.  Introduction  

Indonesia is a country that has extensive palm oil plantations and is also the number one producer of 

Crude Palm Oil (CPO) in the world with CPO production reaching 24 million tons [1] Indonesian CPO 

production is also a source of foreign exchange income for the country while fulfilling 47% of the 

world's vegetable oil needs [2]. According to the Indonesian Palm Oil Entrepreneurs Association [3], in 

2020 Indonesia's palm oil (CPO) production was 47.40 million tons with a land area of 16,381,959 ha 

(16.38 million ha) from 26 provinces and in 2021 it is projected to be 52.30 million tons. [4] The highest 

increase in ALB was in the field or before processing started at the PKS. During processing at the PKS 

the increase in ALB was only 0.1% - 0.5%. The length of the processing delay can increase the ALB of 

CPO by 0.94% for every 1 day of processing fruit [5] 

Palm oil (CPO) is a vegetable oil obtained from the flesh and fiber of the fruit (mesocarp) which 

contains a lot of oil, mostly from the Elaesis guineensis species. Palm oil is an oil that has high levels of 

saturated fat, including fatty acids esterified with glycerol. During processing, some palm oil undergoes 

oxidation. In the palm oil processing process, the company always strives to optimize the amount of 

CPO yield. One of the company's management systems that has been established to achieve optimal 

results is to reduce oil loss in CPO during the production process. Oil loss that occurs at each palm oil 

processing station is caused by various factors. The high level of oil loss affects the efficiency of the 

production process, causing losses, this is du e to equipment that does not have optimal design 

capabilities and capacity  

Sterilization, fruit stripping, digestion, screw pressing and refining are wet processes in the CPO 

factory. FFB is sterilized with hot steam. Next, the fruit is crushed using a rotary thresher and continues 
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to the digester. Fruit that has gone through the digestion process will be pressed with a twinscrew press 

to extract oil from th e FFB. Large particles contained in the oil from the screw press are separated using 

a vibrating screen. The addition of water to the digester, screw press, and filtering process functions to 

increase the efficiency of CPO extraction from palm fruit [6]. So far, the stages of the CPO processing 

process are reception station (weighing and greading), sterilization station (using steam), fruit peeling, 

digesting and press station and clarification station (clarification). In the actual boiling (sterilization) 

process in the field there is a continuous syst em sterilizer with a temperature of around 95oC-100oC 

(pressure around 1-1.5 bar) and a batch system sterilizer with a triple peak temperature of around 135oC-

145oC using a pressure of 1.5 - 3.0 bar, time around 80 - 90 minutes, as shown in figure 1. 

 

 
 

Figure 1. Flow diagram of the palm oil processing process. 

 

One of the things that can reduce the productivity of palm oil processing is that there is still a large 

amount of oil or oil content that is still included in the fiber or dregs left over from production. This is 

caused by the hydraulic cone being less than optimal in applying pressure to the screw, so that the fiber 

compression process is not optimal. The function of the screw press is to extract the oil (crude oil) in 

the fruit flesh (mesocarp) as much as possible and break the nuts to a minimum. This tool consists of a 

cylinder (press cylinder) which has holes and inside it there are two screws (screws) in opposite 

directions that function as pushing the loose hair towards the cone. The press pressure is regulated by 

two cones at the end of the press, which can move back and forth hydraulically, so that the screw and 

cone produce very high pressure in the extraction process. This extraction process must also meet the 

standard press quality parameters, along with these quality parameters. 

 

Table 1. Standard press units. 

No Parameter Standard 

1 Oil Losses < 5% 

2 Broken Nut <10% 

 

Based on this background, process modifications need to be carried out, by separating the 

fiber/mesocarp from the kernel before pressing is carried out on the mesocarp. In this way the cpo can 

be completely pressed, oil loss through the fiber is close to zero. The aim of the research is: 

1. change the mesocarp and kernel separation unit before pressing 

2. Increase CPO yield by increasing mesocarp press pressure so that oil loss is small 
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2.  Materials and methods 

This   research   stage   was   carried   out during   the   press   machine operation process, but only 

changed the Ampere on the control panel with 3 treatments, namely 42-45 Ampere (60 Bar), 43-46 

Ampere (70 Bar), and 44-47 Ampere (80 Bar. So by changing the Ampere, the pressure of the hydraulic 

cone automatically changes according to the rotation of the electric motor. The following is the process 

or stages of the oil processing process at the palm oil factory and the sampling location, as shown in 

figure 2. 

 

 
 

Figure 2. Palm oil processing flow diagram. 

 

 

3. Results and discussion 

In this research, oil is preferred in the flesh part of the fruit (mesocarp). Meanwhile, the physical 
condition of nuts or fruit seeds must be considered during the "pressing" process, because after this 

extraction process the nuts will be reprocessed at the nut and kernel station to extract the kernel, which 

will later be sold to the kernel oil processing factory or PKO (Palm Kernel Oil). Data on oil 

losses resulting from the extraction carried out are as follows. 

 

Table 2. Experiment results oil loss in fiber (%). 

Treatment 60 Bar 70 Bar 80 Bar 

I 9.27 7.98 9.67 

II 12.92 9.42 8.37 

III 18.69 12.27 7.63 
IV 12.01 7.68 8.44 

Amount 52.89 37.36 34.13 

Average 13.22 9.34 7.63 

 

The regression equation between pressure (bar) and oil loss in fiber is as follows Y = 33655x 
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1.919, with a coefficient of determination R2 = 0.99.  with a coefficient of determination R2 = 0.99. 

Next, an extrapolation analysis of the equation is carried out so that the smallest oil loss of 1% 

can be obtained at pressure 220 Bar. 

 

 
                  Figure 3. Relationship between pressure and oil loss. 

 

In the design of the flow process palm oil mill the researcher limited the research to the design of 

the CPO processing process using FFB raw materials with process stages starting from rotary feeder, 

screw conveyor c/w heater, demesocarper, single screw press, crude oil tank, filter press and storage 

tank. 

 

 

 
 

Figure 4. Design of the flow process palm oil mill. 
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4. Conclusions 

Through processing modifications, can be designed mill with minimum oil loss in the fibre 1% at 

pressure of 220 Bar, in other words it can increase oil yield. This research is a preliminary study, to 

obtain the basis for the mill design, further experiments are still needed. 
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