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Hydrogen Production of Rhodospirillum rubrum Uptake
Hydrogenase Deficient Mutant in Tubular Photobioreactor
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Abstract: A 2 L tubular photobioreactor (PBR) was designed, and hydrogen production by Rhodospirillum
rubrum uptake hydrogenase deficient mutant in this PBR under artificial illumination condition (including
continuous illumination and light/dark cycle condition) and natural day/night cycle was investigated, respec-
tively. Hydrogen production by R. rubrum uptake hydrogenase deficient mutant under artificial illumination
lasts five days, and hydrogen yield under continuous illumination and light/dark cycle (12 h:12 h) reaches
5752 mL/PBR + 158 mL/PBR and 5012 mL/PBR % 202 mL/PBR, respectively. Under natural day/night cycle,
hydrogen production lasts 6~10 days and the maximal hydrogen yield of R. rubrum reaches 2800 mL/PBR
with the optimal light intensity of about 30000~40000 Lux. Hydrogen production under natural day/night
cycle condition was lower than that under artificial illumination, however, it would be a promising technol-
ogy of hydrogen production due to low cost and ease of operation of hydrogen production system.
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Fig. 1 Schematic diagrams of tubular photobioreactor

Note: 1: Thermometer; 2: Gas exit; 3: Return pipe (24#PHARMED)); 4:

Peristaltic pump; 5: Tie-in of pharmed tube with PBR.
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Fig. 3 Hydrogen yields of R. rubrum UR801 under artifi-
cial continuous illumination and light/dark cycle
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Table 1  Effect of light intensity of sunshine on cell (
growth and hydrogen production of R. rubrum UR801
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Light intensity production rate Lasting
(mL/PBR/h) time (days) ' '

bODSOO ' ’
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<20000 (Cloudy or
rainy) 0 0 0.67 ,
Note: * Average light intensity at 10:00-14:00 at least three days
after inoculation; °: Optical density at 600 nm when hydrogen pro-
duction stopped.

80 r —O— Hydrogen rate 1 60000
70

s« % Light intensity

40000

20000

Hydrogen rate (mL/PBR-h)
Light intensity (Lux)

8:00
0
0
0
6:00
0
0
0
0
0
0
8:00
8:0
0:0
0
0
0
0
0
0
0
0
0
0
0
0
2:00
4:00
6:00
0
8:00
0
2:00
0
0
8:00

8.2 83 8.4 8.5 8.6 8.7
Date

B4 R.rubrumUR801 7 2L EXREFHPHABE AL ERR
Fig. 4 Time courses of hydrogen evolution of R. rubrum UR801 in 2 L tubular PBR under natural day/night cycle
(2008. 8.1~2008.8.7)
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