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Wastewater treatment performance was tested in a greenhouse-based ecomachine during Fall 2003.  Work was done in the Mars Society’s prototype greenhouse located on the University of Maryland campus.  The purpose of the system is to serve as a test bed of life support system technology development for the society’s simulated Mars habitat in Utah.  The ecomachine in the prototype greenhouse is a sequential treatment system composed of a recirculating trickling filter and a series of three aquatic tanks covered with water hyacinths.  The total volume of the system is 210 gal and the retention time was scaled to be 21 days during the experimental period.  The system was loaded with a simulated sewage in the form of a slurry of commercial dog food mixed in water.  Measurements were made of temperature, dissolved oxygen, chemical oxygen demand (as an index of biological oxygen demand), nitrogen compounds and phosphate.  The ecomachine was effective at reducing chemical oxygen demand from more than 3500 mg/l in the simulated sewage to less than 500 mg/l in the water hyacinth tanks.  In terms of nutrients, phosphate was reduced and nitrification occurred along the ecomachine.  These data will be utilized to improve performance of future ecomachine designs.
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