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The continuous production of hydrogen in a nozzle loop reactor was investigated using Ca-alginate
immobilized Rhodospirillum rubrum KS-301 with glucose, as the growth-limiting substrate.
The specific substrate consumption rate of the immobilized bacteria was expressed as follow;

r,=0.114 S/ (1.25 + S)
In the continuous reactor, the hydrogen production rate and residual glucose concentration were

increased with increase of input glucose concentration, dilution rate, and recycle rate. The maximum

production rate was 91 mL/L-h at dilution rate 0.4/h, input glucose concentration 5.4 g/L, and recycle
rate 70/h in this experimental range.
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Fig. 1. Schematic diagram of loop reactor for im-
mobilized R. rubrum.

1. Ar tank 6. Inlet pump
2. Feed tank 7. 100 w lamp
3. Reactor 8. Gas sample port
4. Medium circulation 9. Gas collector
pump 10. Liquid sample port
5. Outlet pump 11. Outlet tank
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Fig. 2. Schematic diagram of loop reactor system.
1. Reactor vessel 2. Outer draft tube
3. Inner draft tube 4. Nozzle

5. Suction side 6. Liquid level

7. Feed inlet port
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Table 1. Operating conditions of the continuous loop
reactor.

Ttem Quantity
Reactor
Vessel diameter (cm) 10.0
Inner draft tube diameter (cm) 3.2
Outer draft tube diameter (cm) 7.6
Height (cm) 30
Total volume (cm3) 2,000
Working volume (cm3) 1,500
Bead volume (cm3) 400
4 Equally spaced liquid jet diamter (cm) 0.1
Inlet pH 7.0
Reactor temperature (°C) 30
Tllumination (Lux) 12,000
Reactor pressure (atm) 1.0

Table 2. Conditions of the continuous experiments.

Input glucose Dilution rate

Recycle rate

Case  oone. (g/L) (1/h) (1/h)
1 10.(:;/:1;;12;&3) 0.2 (constant) 70 (constant)
2 5.4 (constant) Oz(bgr?abole‘; 70 (constant)

3 5.4 (constant) 0.3 (constant)
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Fig. 3. Variation of glucose and cell concentration
with initial glucose concentration.
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Fig. 4. Lineweaver-Burk plot of batch fermentation
data using immobilized cells.
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Fig. 5. Hydrogen production rate vs. time
(Dilution rate=0.2 h-1, Recycle rate="70 h-1).
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Fig. 6. Time course of residual glucose concentration

with input glucose concentration.
(Dilution rate=0.2 h-1, Recycle rate=70 h-1).
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Fig. 7. Hydrogen production rate and residual glucose
concentration at steady state vs. input glucose concen-
tration.

(Dilution rate=0.2 h-1, Recycle rate=70 h-1).
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Fig. 8. Hydrogen production rate and residual glucose
concentration at steady state vs. dilution rate.

(Input glucose concentration=5.4 g/L, Recycle
rate= 70 h-1).
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Fig. 9. Hydrogen production rate and residual glucose
concentration at steady state vs. recycle rate.
(Input glucose concentration=5.4 g/L,, Dilution
rate=0.3 h-1).
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