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Abstract — For the photoproduction of molecular hydrogen by photosynthetic bacteria in outdoor
conditions, we constructed automatically controlled semi-continuous culture system. When the
amount of hydrogen gas produced can be measured by a gas meter with a pulse generator, the
same amount of substrate consumed for hydrogen production could be supplied by micropump
related with timers. Using the apparatus, we examined hydrogen production with immobilized
cells of Rhodopseudomonas sphaeroides B6 in outdoor conditions. In spite of severe fluctuation
of weather and illumination, the culture was maintained under good control with regard to hydro-
gen productivity. It was possible to automate the semi-continuous outdoor culture of photosynthetic

bacteria for hydrogen production.
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Fig. 1. Apparatus for hydrogen production by automatically controlled semi-continuous outdoor culture of R. sphae-

roides BO.
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Fig. 2. Schematic diagram of control circuit for culture apparatus.
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Fig. 3. Photograph of the outdoor culture on the 30th
day of incubation.
Culture vessel inclined at 30C to receive more sunlight.
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Fig. 4. Hydrogen production by outdoor culture at the
30th day of incubation (Sep. 23, 1989).

The amount of hydrogen production plotted at the middle
of each hour.
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Fig. 5. Time courses of hydrogen production in outdoor culture.
Symbols: Total hydrogen production (@ —@) and hydrogen production rate (O— Q).

Table 1. Production of hydrogen by automatically cont-
rolled semi-continuous outdoor culture of immobilized
cells of R. sphaeroides B6

Duration Total amount of Hydrogen Conversion
of culture lactate supplied  evolved efficiency
(days) (mmoles) (liter) (%)

33 170.08 15.60 66.30

The highest ambient temperature was about 35C and the
minimum about 21C.
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