Phase-shift of hydrogen production in Light/Dark cycle by photosynthetic bacteria
Kota Tanaka; Kazumi Hakamada; Jun Miyake

School of Engineering Science, Osaka University,
Toyonaka, Osaka, Japan
k.tanaka@bpe.es.osaka-u.ac.jp
In use of Light energy source, output fluctuates by intensity of solar radiation. Our demand require stable energy source so we stabilize power by battery. Natural energy source has low-density energy and energy amount to stabilize is necessary to reduce in real use.

We have to make a new energy conversion and stabilizing system that is low energy cost. In our research, we suggest a new concept to stabilize by using phase-shift of hydrogen production of photosynthetic bacteria.
Phase-shift of hydrogen production of photosynthetic bacteria is reported by Miyake et al. We evaluate the time-delay that occurs phase-shift by changing the interval length in Light/Dark cycle. Hydrogen production rate are 9.1ml/h　(4h interval), 8.0ml/h(8h interval), 8.8ml/h(12h interval). Every interval has no significant different. And time-delay are 1.06h(4h interval), 2.17h(8h interval), 1.61h(12h interval). We find the significant different between 4h interval and 8h(12h) interval but we don't find the significant different between 8h interval and 12h interval. This result shows the upper-limit of the time-delay. 
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We find the possibility to reduce the fluctuation of output by evaluating the time-delay.
In use of solar energy, to combine with solar panel and photosynthetic bacteria is effective to reduce the fluctuation of output.
     Fig. 1. A System of Photo-Hydrogen Evaluation
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