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Abstract— The removal efficiency of phenol was experimented by the C.tropicalis immobilized on calcium
alginate gel in the 2-phase and 3-phase fluidized bed reactor respectively.

The removal efficiency of phenol above 70% was obtained at the feed concentration of 100 mg/!, feed velocity of
0.25 cm/s and recycle ratio of 3. The phenol degradation was satisfied as the follows equation;
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Fig. 1. Substrate penetration in microbial
immobilized gel.
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Fig. 2. Model of the fluidized bed recycle reactor.
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2. Tubing Pump

1. Feed Tank

3. Flowmeter 4. Mixing Tank
5. Magnetic Stirrer 6. Liquid Pump
7. Check Valve 8. Distributor
9. MIG Fluidized Reactor

10. Air Sparger 11. Separator

12. Tap Water Tank 13. Water Bath

14. Sampling Tap 15. Drain

16. Temperature Controller

17. Water Jacket 18. Solenoid Valve
19. Stirrer 20. Air Compressor
21. Refined Water

Fig. 4. Schematic diagram of experimental appa-
ratus.
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Table 1. Concentrated feed solution.

Item Quantity(mg/)
CeH:OH 9,000
NaNO, 225
KH,PO, 72
MSSO4'7H20 18
CaCl, 18
FeCly 7H,0 5
MnSO,-7H,0 1
0.5N-KOH (4 mi/))
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Table 2. Operating conditions of MIG* fluidized
bed reactor.

Reactor Diameter 5.08 cm
Reactor Height 120 cm
Total Volume of Immobilized Gel 1,200 m/
Diameter of Immobilized Gel 0.25 cm

Superficial Feed Velocity
Feed Concentration of Phenol

0.25-0.70 cm /s
100-500 mg/!

Superficial Air Velocity 8.2-45.2 cm/s
Recycle Ratio (R/F) 0-3

Reaction Temperature 30+0.5 °C
pH in Feed Solution 7.0

Dissolved Oxygen in Feed Solution 7.6 mg O,/!

* MIG (Microbial Immobilized Gel)
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Fig. 5. Degradation of phenol in Candida tropi-
calis batch culture.
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Table 3. Operating parameter (IK) with change of
feed concentration (2-phase system).

Co (mg/)) IK
100 0.3534
200 0.3021
300 0.2512
400 0.2234
500 0.1878
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NOMENCLATURE

: Substrate Concentration, mg//

. Bulk Substrate Concentration in the Effluent Li-
quid, mg/!

: Effluent Substrate Concentration, mg/!

: Feed Substrate Concentration, mg//

: Substrate Diffusivity within Gel, cm?/s

: Superficial Feed Velocity, cm/s

: Superficial Air Velocity, cm/s

: Reaction Rate Constant, mg//.s

. Operating Parameter, (mg/ )Y¥s

: Penetration Length of Substrate within Gel, cm

. Critical Penetration Length of Substrate within
Gel, cm

. Radius of Gel, cm

« . Actual Reaction Rate with Diffusion, mg//s

. Superficial Recycle Velocity, cm/s

: Reactor Volume, m/

: Product of Reduced Radius and Reduced
Substrate Concentration, A ¢

eNe!
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Greek Letters

@ : Constant in Eq. (9), I-¢; or 1-¢ ¢

sist2st K253 M4S 198741 8H

N 3 m
BRI SIS

10.

11.

13.

14,

15.

16.

. Thiele Modulus, —

: Reduced Substrate Concentration, C/C,
. Reduced Radius, r/R

: Critical Reduced Radius, r*/R

: Gas Volume Fraction,—

: Solid (Gel) Volume Fraction, —

. Effectiveness Factor, —

: Residence Time, min
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