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Background Experimental Design

Long term spaceflight will require technology that is self-sustaining, while A—— A potentiostat controls the voltage by using the counter
minimizing volume and mass. Bioelectrochemical systems (BES) have the & electrode to apply the measured difference in potentials
ability to recover valuable resources, process waste, and generate a small between the working and reference electrodes (Fig. 2).
amount of electrical current, via microorganisms, Wh.l|e satisfying the above U The potentiostat is used to confirm extracellular electron
criteria (Rabaey et al., 2010). We are currently working on small scale BES T e G CErS e sy e miterelics
reactors that will generate electricity from the breakdown of urine and utilize the Reference '
electrical current to catalyze synthesis of products including water and methane. Electrode
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ST > | Anscrobic conditions R |t bioelectrochemical processes. With future research, experimentation will be
Wastewater Treatment CO, conversion esulits done for optimizing the consortium of microbial cultures as well as
(and new product synthesis) membrane selection. Experimentation will be done with the goal of
Total organic carbon (TOC) is an analytical method that measures the amount developing more efficient and sustainable wastewater treatment and
Figure 1: BES Configuration for Wastewater Treatment (Grossi et al. , 2013) of OUBElE carbon in an organic compc_)und "_:md IS used to assess water q‘{'a“ty;z resource recovery for manned space flights. BES’s have a wide range of
Electrogenic microorganisms in the anode chamber can oxidize available compounds in Preliminary data suggests the mlcroblgl culture In the anode 5_'de 1S applications beyond that of wastewater treatment and methane production
urine and reduce the electrode surface. The bacterial consortium in the anode chamber successfully metabolizing the carbon in the raw and ersatz urine. A (see Figure 6). In the future, it may be possible to develop a BES to
harvests electrons and creates CO2 and other compounds as byproducts that are used in i in fi ' ' . : ’
p yp decrease in TOC (shown In figure 4) suggests improved water quality and generate electricity or biofuels from the methane produced.

the cathode chamber. Reduction of CO2 occurs in the cathode chamber which requires
electricity, CO,, and protons from the anode chamber.

confirms that the reactor is an effective means of treating wastewater.

Preliminary gas chromatography measurements of methane production in the / Bioelectrochemical \
cathode side of the reactors have shown promise but are not ready to be
presented at this time. [f Systems %
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either human urine or synthetic urine (ersatz) in the anode and M120 growth
media in the cathode. Total organic carbon (TOC), ammonium (NH,), and pH
levels will be consistently tested to determine the condition of the reactors. A special thank you to Elysse Grossi-Soyster for the foundational work on this project and for
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existing amount of TOC in raw urine and ersatz urine prior to inoculation in bioreactor. : : :
involved with the project.

Rabaey, K., Angenent, L., Schroder, U., Keller, J., (Ed.), Bioelectrochemical Systems: From Extracellular

Date of Measurement Electron Transfer to Biotechnological Application, IWA, London, UK, 2010.

WWW.Nnasa.gov



	Slide Number 1

