
Deammonification Process for Wastewater in Space 
• Process uses novel microorganisms anammox and HPNS 

nitrifiers (USDA Patents  8,574,885 & 8,445,253) 

•  Successfully tested by Pancopia Inc. in NASA SBIR project for 

biological treatment of wastewater in space. 

• USDA cooperation through CRADA and patent licensing 

Anammox Brocadia caroliniensis  
discovered in NC swine farm  

NASA SBIR II Project:  Development of bioreactors to effectively remove ammonia from spacecraft and  
space habitat generated wastewater after reactivation during long-periods of quiescent operations.  

Pancopia’s bioreactors at PeninsulaTechnology 
Incubator(Hampton, VA) treating space wastewater 
and project cooperators 

Confocal microscope imagen of  
anammox (red) and HPNS (green) 

Presenter
Presentation Notes
Recycling water in space is critical to minimizing operating costs and optimizing operations.  Wastewater generated during space activities has a high level of nitrogen and organics. NASA currently treats wastewater generated on the International Space Station using a combination of physical/chemical processes.  These processes use a significant amount of consumables and generate wastes that require disposal.  Development of a biological wastewater system to remove nitrogen and organics could significantly lower costs, enhance treatment of wastewater, and increase recovery for reuse.  The ability to be able to rapidly start and shutdown a biological wastewater treatment system is one of major hurdles that must be overcome to successfully implement such a strategy, especially after hibernation during long periods of quiescent operation in space. ARS has discovered microorganisms that perform deammonification reaction using new anammox pathways: anammox Brocadia caroliniensis and high performance nitrifying sludge (HPNS).These cultures are capable of reactivation after lyophilization.  PANCOPIA has successfully used these microorganisms to test feasibility of their rapid reactivation with space wastewater during a Phase I NASA SBIR project. The overall goal of the ongoing Phase II project (2016-2018) is to provide NASA with a working biological system module for wastewater treatment in space using nitrification/denitrification and anammox pathways to effectively remove ammonia from spacecraft and space habitat generated wastewater to assist in purifying and recycling the wastewater.         
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