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ABSTRACT

In this study, it was observed that hydrogen productivity varied with changes of input-glucose con-
centration and dilution rate in FBR(Fixed Bed Reactor), and CSTR(Continuous Stirred Tank Reac-
tor). We evaluated and compared reaction rate parameters and internal, external and overall mass
transfer resistances of immobilized carrier in both reactors. Apparent K. decreased with increasing di-
lution rate in FBR but showed a constant value above 0.4h™" of dilution rate in CSTR. The experimen-
tal results in FBR showed nearly analogous to those in CSTR, however, the performance of FBR
resulted in lower hydrogen productivity and an external effectiveness factor but a higher internal effec-
tiveness factor than in CSTR. The overall effectiveness factor obtained with various input glucose con-
centrations showed similar values in both reactors.
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1. Ar Tank

2. Feed Tank

3. U.V.Lamp

4. Peristaltic Pump

6. Water Jacket
7.'Fixed-Bed
8. Supporter{Nylon Seive)  13. Gas Sample Tap

9. Liquid Sample Port
5. 100 Watt Incandescent Lamp  10. Liquid-Gas Separator

11. Water Circulation Pump
12. Water Bath

14. Gas Collector
15. Graduate Cylinder

Fig.1. Schematic diagram of fixed-bed reactor of immobilized R. rubrum KS-301.
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Table 1. Operating conditions of the fixed-bed

reactor.
Item Quantity

Reacror

Diameter(cm) 3.0

Height(cm) 11.2

Total Volume(cm?) 79.2

Working Volume(cm®) 55.6
Volume Fraction of Bead 0.559
Flow Rate(cm®/h) 11.1-44.5
Input Glucose Concentration(g/£ ) 0.55.0
Reaction Temperature(‘C) 30
Mlumination(Lux) 12,000
Inlet pH 7.0
Reactor Pressure(atm) 1.0
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Fig.2. Lineweaver-Burk plot of eq(12) for fixed-
bed reactor.
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Fig.3. Effect of input glucose concentration on
hydrogen production rate, glucose utilization
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(X»=1.0g/L -bead, 1=12,000 Lux, pH=70, T
=30, R=0.15cm, A=2%, D=04h"")
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Fig.4. Effect of input glucose concentration on
hydrogen production rate in FBR.
(X»=1.08/% -bead, [=12,000 Lux, pH=70,
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Fig.5. Effect of input glucose concentration on
external effectiveness factor in FBR.
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Fig.6. Effect of input glucose concentration on
internal effectiveness factor in FBR.
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Fig.8. Effect of dilution rate on hydrogen pro-
duction rate in FBR.
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T=30C, R=0.15cm, A=2%)
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Fig.9. Effect of dilution rate on external effec-
tiveness factor in FBR.
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Fig.10. Effect of dilution rate on internal effec-
tiveness factor in FBR.
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A : Na-alginate concentration( % )

A, : Cross sectional area of reactor{cm’)

a.  Specific external surface area of bead(cm
Y/cm’)

D:  : Dilution rate(h™)

D.. : Glucose diffusivity in pure water{ cm®/s)

d,

: Bead diameter(cm)
G : Mass flow rate of substrate solution(g/h)
I : Light intensity( Lux)
Js  : Flux due to diffusion for substrate in li¢-
uid( g/cm’h)

K. : Michaelis constant(g/¢ )

k. : Mass transfer coefficient(cm/h)

: Apparent Michaelis constant(g/¢ )

: Bead radius(cm)

: Distance from the center of Ca alginate

bead(cm)

Re : Reynolds number({d,G/x)

Sz : Substrate concentration in bulk solution
(g/¢)

Sc  : Schmidt number( /0D ))

S, : Initial or input substrate concentration(g/ £ )

Sk : Substrate concentration at the immobi-
lized bead surface(g/¢ )

T  : Temperature( C)
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V* : Reaction rate without diffusional resist-
ance in bead(g/¢ - h)
Ve - Maximum reaction rate{(g/#¢ - h)
Viax o Apparent maximum reaction rate(g/¢ - h)
Xw : Initial cell concentration{ g/ ¢ )
AZ : External stagnant film thickness(cm)
7 . Proportionality constant( — )
n : Internal effectiveness factor( —)
7, : External effectiveness factor( —)
7. : Overall effectiveness factor( —)
[ : Viscosity of culture medium(g/cm - h)
o - Maximum specific growth rate(h™')
0 : Density of culture medium( g/cm®)
¢, : Volume fraction of bead in reactor( —)
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