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Abstract − Characteristics of soybean oil leaching have been investigated in a three-phase fluidized bed extractor(0.102

ID×1.5 m Height). n-Hexane and compressed air have been used as a liquid solvent and a gas phase, respectively. The

cracked(cracker) and flaked(flake) soybeans have been used as a fluidized solid phase. Effects of gas phase velocity, extraction

time temperature and fluidized solid types on the extraction efficiency in the extractor have been discussed. As a result of

experiments, the extraction efficiency has increased with increasing gas phase velocity and extraction temperature during the

same extraction time. The efficiency has exhibited higher value in the flake bed extractor than that in the cracker bed. It has

been found that the extraction efficiency has been higher in using the fluidized-bed extractor in the comparison with that of

commercial unit. Moreover, the cracker, which needs pretreatment in using the previous process, can be used without modifi-

cation in the fluidized-bed extractor, thus, the cost can be discarded considerably in using the fluidized-bed extractor.
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Fig. 1. Experimental apparatus.
1. Main column 07. Temperature controller
2. Distributor 08. Power supply
3. Sampling valve 09. Condenser
4. Heater 10. Reservoir
5. Thermocouples 11. Air compressor
6. Liquid manometer

Table 1. Physical properties of liquid and solid at 25oC

Liquid phase Density[kg/m3] Refractive index[-] Boiling point[°C] Solid phase Diameter[mm] Bulk density[kg/m3]

n-Hexane 682 1.372 69

Cracker1
Cracker2
Flake000

2-5
2-2.5
12-18

(thickness = 0.35)

652
663
264
���� �38� �2� 2000� 4�
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Fig. 3. Effects of solid type on ηηηη in the three-phase fluidized bed extrac-
tors (UG=3 cm/s, UL=10 cm/s, Temp.=50oC).
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particle : flake cracker1 cracker2

Fig. 4. Effects of temperature on ηηηη in the three-phase fluidized bed
extractors(UG=3 cm/s, UL=10 cm/s, flake).

� � �

Temp.[oC] : 28 50 65

Fig. 2. Effects of liquid phase velocity on bed porosity in the three-phase
fluidized bed extractors.
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particle : cracker1 cracker1 cracker2 flake flake
UG[cm/s] : 0 3.0 3.0 0 3.0
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C : concentration [wt%]

dp : particle diameter [mm]

T : temperature [oC]

UL : liquid phase velocity [cm/sec]

UG : gas phase velocity [cm/sec]


��� ��

ε : bed porosity [-]

ρ : density [kg/m3]

η : extraction efficiency [-]

���

L : liquid phase

G : gas phase

S : solid phase 

R : residual oil
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