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Water Purification System by Using Biofilter
for Long-Term Life Support of Aquatic Animals for International Space Station
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We have developed a water purification system which enables long-term experiments with aquatic animals on a
international space station for 90 days or more. We designed a system which combines a biofilter for ammonia removal
(nitrification) with another for nitrate removal (denitrification). The experiment with goldfish was for 90 days using an
aquatic animals examination device. The equipment consists of a fish tank, a filter module, pumps, and an artificial lung
for gas exchange. The goldfish were kept in the tank without any water replacement throughout the experiment. When the
filter module consists of adsorbents without bacteria, the concentration of the nitrite and ammonia begins to increase, so
that the goldfish die. However, neither ammonia nor nitrite accumulated throughout this experiment, and the concentration
of T-N was also maintained 30 ppm or less when the combined biofilter was used. Moreover, no fish died through the
experimental period. The water purification system with a biofilter enable us to carry out life support tests for a longer

term.
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Block diagram of experiment apparatus device
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Specifications of purification unit
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Electoron micrograph of Nitrosomonas sp. FERM P-12555
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- Nitrosomonas sp. FERM P-12555 (X2 £I8)

* Nitrobacter sp. FERM P-12556
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Time course of NH,-N, NO,-N, T-N concentrations and
pH with chemical method
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Time course of NH,-N, NO,-N, T-N concentrations and
pH with simple biological method
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Time course of NH,-N, NO,-N, T-N concentrations and
pH with combined biological method
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Results of purification methods
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