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Abstract

In this study, nitrifying bacteria which can oxidize nitrogenous waste and release electrons are added
to the anode of Bio-photovoltaics (BPV), and anaerobic bacteria which can absorb electrons to reduce
nitrate and sulfate to nitrogen and hydrogen sulfide are added to the cathode to establish a Boxed Micro-
Biosphere (BMB) without any external materials support. BMB can sustain itself and generate electricity.
Results show that adding nitrifying bacteria to the anode can increase the power of BMB with Chlorella
and symbiotic bacteria Sym1 by 38 times (99.46%9.31 W - m”), and adding anaerobic bacteria to the
cathode can further increase the power to 262.51+37.30 « W - m”. The battery has been running for more
than 4272 hours so far, and its power density is still 67.4% (176.98 ¢ W - m”). Adding Sym1 and Sym? to
the anode at the same time can increase the power density to 463.19%25.50 (1 W - m”), and the power at
night is 93.1% during the day. However, the power generation capacity declined within a week in the field
experiment. If the Chlorella BMB is replaced with hot spring algae (H) from high-temperature and strong-
acid environments, the power in the field experiments is 388.80£14.87 1 W - m”, and the power generation
at night 1s 97.9% during the day. The life span of Hot spring algac BMB (currently still in operation) 18
much longer than Chlorella BMB.

In the future, we will screen symbiotic bacteria that can enhance the power generation capacity of

Hot spring algae to make it more applicable.
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Yeast Extract S5¢g
10%0 seawater to 1.0L
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NaNO:s (75.0 g/ dH20) 1.0 ml

Trace
NaH:PO+H20 (5.0 g/LL dH20) 1.0 ml

Metal
/2 Trace Metal Solution 1.0 ml .

Solution:
Filtered seawater to 1.0L
FeCl»6H:0 315¢
Na:EDTA-2H:O 4.36 g
CuSO«5H:0 (9.8 g/LL. dH20) 1.0 ml
Na:MoO4-2H:0 (6.3 g/L. dH20) 1.0 ml
ZnSO«7TH20 (22.0 g/L. dH20) 1.0 ml
CoCl»6H-0 (10.0 g/LL dH:0) 1.0 ml
MnCl4H-O (180.0 g/L dH20) 1.0 ml
2
Distilled water to 1.0L
Agar:

NaNQO:s (75.0 g/ dH20) 1.0 ml
NaH2PO«+H20 (5.0 g/LL dH20) 1.0 ml
/2 Trace Metal Solution 1.0 ml
Agar 12¢
Filtered seawater to 1.0L
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