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ABSTRACT
ABSTRACT

We were successful in improving the bio-hydrogen production from Rubrivivax gelatinosus
SB24 by semi-continuous cultivation either repeated batch or repeated fed batch. The best
system was repeated batch cultivation that volume of solution feeding in and out was
25-50% every 96h. Hydrogen was continuously produced. At .365 h, accumulated
hydrogen 3 times higher than that from batch cultivation. Volume of solution feeding in and
out was important.

Factors affecting hydrogen production and growth of this bacterial strain in semi -continuous
cultivation were inoculum age at late log phase with initial inoculum size of 0.21 mg
DCW/mL including 5,000-7,000 lux light intensity and a limited nitrogen source, 0.5-5 mM. In
batch culture under the above conditions, Rubrivivax gelatinosus SB24 produced 400 -500
mL cumulative H2. Rate of production reduced in 96 h and stopped at 120 h.

The best semi-continuous system for H2 production was repeated batch. Under the
prescribed conditions, using 50% of cell suspension-feeding out and fresh medium-feeding
in at 96 h, gave the best results in improving the biohydrogen production. The bacteria
continuously . produced biohydrogen upto 365h with the highest H2 accumulated.
Advantages of this semi-continuous system was that the rates of biochydrogen production
was constant in each cycle, though there was a lag time of H2 production after new medium
was added, average 40 h in each cycle. Cumulative H2 at the end of 3rd cycle, 365 h, was
slightly higher than 1,300 mL which was 3 times higher than those from batch cultivation.
We also found that decreasing volume of the solution feeding in and out to 25%, the lag time
of biohydrogen production in each cycle could be 19 h shortened.

Using repeated fed batch cultivation with 5% fresh medium added at every 96 h, hydrogen
was also continuously produced until 313 h. Cumulative H2, 800 mL was obtained at 313 h.
No H2 was produced in the 4th cycle, though, fresh medium was added at 288 h. There
was no lag time after new medium was added. However, rate of H2 production was 50%
‘decreased in each cycle. Biohydrogen production at the end of the 3rd cycle by this
repeated fed batch system was 2 times better than that from the batch cultivation, but 1.6

times less than that from the former repeated batch one.
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However, We are concerning on scaling up the repeated batch cultivation using our 6-10

litre designed photobioreactor in order to improve the biohydrogen production.

Key words : Improvement efficiency , Hydrogen production , Biohydrogen , Phototrophic

bacteria , Repeated batch , Repeated fed batch
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ABSTRACT

We were successful in improving the bio-hydrogen production from Rubrivivax gelatinosus
SB24 by semi-continuous cultivation either repeated batch or repeated fed batch. The best system
was repeated batch cultivation that volume of solution feeding in and out was 25-50% every 96 h,
Hydrogen was continuously produced. At 365 h, accumulated hydrogen 3 times higher than that
from batch cu!ti\)ation. Volume of solution feeding in and out was importani.

Factors affecting hydrogen production and growth of this bacterial strain in semi-continuous
cultivation were inoculum age at late log phase with initial inoculum size of 0.21 mg DCW/mL
including 5,000-7,000 lux light intensity and a limited nitrogen source, 0.5-5 mM. In batch culture
under the above cond'itions, Rubrivivax gelatinosus SB24 produced 400-500 mL cumulative H,. Rate
of production reduced in 96 h and stopped at 120 h.

The best semi-continuous system for H, production was repeated batch. Under the
prescribed conditions, using 50% of cell suspension-feeding out and fresh medium-feeding in at
96 h, gave the best results in improving the biohydrogen production. The bacteria continuously
produced biohydrogen upto 365 h with the highest H, accumulated. Advantages of this semi-
continuous system was that the rates of biohydrogen production was constant in each cycle,
though there was a lag time of H, production after new medium was added, average 40 h in each
cycle. Cumulative H, at the end of 3" cycle, 365 h, was slightly higher than 1,300 mL which was 3
times higher than those from batch cultivation. We also found that decreasing volume of the
solution feeding in and out to 25%, the lag time of biohydrogen production in each cycle could bé

19 h shortened.
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Using repeated fed batch cultivation with 5% fresh medium added at every 96 h, hydrogen
was also continuously produced until 313 h. Cumulative H,, 800 mL was obtained at 313 h. No H,
was produced in the 4" cycle, though, fresh medium was added at 288 h. There was no lag time
after new medium was added. However, rate of H, production was 50% decreased in each cycle.
Biohydrogen production at the end of the 3 cycle by this repeated fed batch system was 2 times
better than that from the batch cultivation, but 1.6 times less than that from the former repeated
batch one. |
However, We are concerning on scaling up the repeated batch cultivation using our 6-10

litre designed photobioreactor in order to improve the biohydrogen production.
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