4

ZHERFRBEAATIVT I8 —

Three Phase Fluidized Bioreactor with Agitator

BROATA
¥ O Ww % B
Masahiko Kikuchi

Gas-liquid-solid three phase fluidized reactor for fermentation using urethane foam is studied
on its major performance: Kra. As the results, Kra is more than two times higher than
that of aerated column type reactor at the same aeration power. And also Kia can core-
late over wide operaion condition by using two region model which is proposed for gas-

liquid agitation.

Minimum agitation power to fluidize the content fluid increases as the increase of urethane

foam holdup.
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Table 1 Draft tube diameter and impeller span of experimental apparatus

Aa/Ad ]Draft tubu diameter|

Impeller span

(=) Da (cm) d (cm)
; .I Aa: Sectional area of
= 3/1 20 , 18 annulus
2/1 % 22.5 | 20 Ad : Sectional area of
- 1/1 | 28 I 25 draft tube
D'I'
‘ & —Do sensor 10 [ T T T T T T T T T T T

/) —
He =90 {em) =
Dr = 40 {cm) \E"
Dd : Draft tube diameter N>}

d : Impeller span = 881 (mg/)

d @] T = 20.3(C)
. - " 2181 (g o
— Air or Xs =181 (rpm)
Air or Ny Q =100 (N ¢ /min) | |
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Fig. 2 Mixing vessel t (s)
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Fig. 3 Example of disolved oxygen concentration measurement
and Kpa calculation
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€L €5— Table 2 Increase of agitation power per Table 3 Impeller span and power number
unit mass to fluidize by enp Impeller span’ Np ‘ Rem (—)
E eop ‘ Agitation power per unit d (em) =) em
5 mass (cm?/s%) 18 3.3 | 1.0X105~2. 0% 105
Liquid out of ! Liquid in Porous 0.37 0.2X104 ~
porous media i porous media | media 4 20 8.4 1.0X10°~2.0x10°
i 0. 46 0.4X10 25 | 3.2 |1.0x105~2.0x10°
i 0.55 0. 8X 104 -
]
(Liquid) (Solid) for water: 104 (cm2/s3) =1 kW/m3
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Fig. 4 Definition of porous media holdup - E
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Fig. 5 Relation between agitation power and aeration rate
—————— : Disk- turbine with 6 blades®’
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Fig. 7 Relation between Kya and Pav
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Fig. 8 Corelation of Kya by two region model
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Table 4 Ka corelation under the aerated tower condition and
the agitation-controlling condition
Aerated tower condition : (Kra)a=a(Pav)1:0(Pgv)?
Agitation-controlling condition: (Kpa)g=b(Pav)173(Pgv)?-8

Aa/Ad'—:-z/l
Evp | a i a/ag ‘ b ‘ b/bo
0.00 | 3.5x107 ‘ 1.00 ‘ 7.6X1077 | 1.00
0.37  1.8x107¢ ' 0.51 4.0%1077 0.53
0.46 | 1.3x107¢ | 0.37 ‘ 2.7%1077 \ 0. 36
0.55 1.1X1076 ‘ 0.31 | 23%1077 0. 30
ag : a at €pp=0
bo: b at €bp=0
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Fig. 9 Decrease of Kpa by the porous media holdup
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Fig. 10 Relation between Kja and draft tube diameter
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