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When we consume food, we usually do not expect to find foreign objects in it. Foreign objects 
in food products may pose several health concerns. Thanks to a continuous improvement of 
separation techniques in food industry, food manufacturers and the suppliers recently became 
able to catch most foreign objects that does not belong in the product [1], [2].  However, it is 
difficult to detect small foreign objects such as hair and soft plastics in dry foods. The reason 
is that it is easy for small foreign objects to adhere to dry foods due to electrostatic force. 
Therefore, an electrostatic separator of small foreign objects in dry foods was developed in 
our laboratory. The separator consists of an inclined rotating drum, which is grounded, a 
cylindrical electrode fixed at the centre of the drum and a suction device. The cylindrical 
electrode has some needle electrodes. The principle of the separation is based on the 
difference in the charge per unit mass of the dried food and foreign objects. The mixtures to 
be separated are charged using a corona charging device. When the charged mixtures are fed 
on the inclined rotating drum, foreign objects are attracted to the drum electrode and are 
recovered with the suction device. As dry foods are much heavier than small foreign objects, 
they are recovered at the end of the inclined rotating drum. Therefore, the mixtures can be 
separated because of the different positions to which they are recovered. Although it was 
found that it is possible to obtain a high purity and a high recovery rate using the separator, 
the understanding of the separation mechanism is still limited.  
In this study, we numerically investigated the separation behavior of foreign objects and dry 
foods in inclined rotating drum. The behaviour of the foreign objects and dry foods was calculated 
considering the electrostatic force. The electric field strength was calculated using the finite 
difference method. The effect of amount of charge per unit particle mass and the rotating speed 
of the inclined drum on the trajectory of the particle was investigated.  
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