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Contaminated 
stored urine in field 
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Figure 8 aged urine [23]
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Urine with faecal contamination 
collected from community 
ablution block

Constraints

Ammonia Stripping

Sand Bed Nitrification

Electrochemical Oxidation of Ammonia

Thermoelectric Membrane Evaporation System (TIMES)

Ion Exchange

Partial Nitrification

Acidification

Ozonation and Advanced Oxidation

IBDU Precipitation

Struvite

Rationale

Process

TO ABLUTION BLOCK 
WATER SUPPLY

PRE-TREATED 
WASHWATER

ENERGY INPUT 
FROM HEAT 
EXCHANGER

WASTE  
CONCENTRATE  

TO DEHYDRATION & 
FAECES COMBUSTION 

PROCESS

URINE+FORWARD  
SECTION WASHWATER+ 

POSSIBLE FAECAL 
CONTAMINATION

POTABLE 
WATER

NUTRIENT-RICH 
CONCENTRATE

URINE 
PROCESSING

Forward Osmosis / Membrane Distillation

Forward Osmosis / Membrane Distillation

Nanofiltration

Nanofiltration

Concentrate

Urine + washwater + 
faecal contamination

Urine + washwater + 
faecal contamination

Waste - organics, micropollutant 
compounds - to combustion

Urea, inorganic ions

Urea + water + 
inorganic ions

Water

Concentrated organics, micropollutant 
compounds - to combustion

Urea, inorganic ions

Water

Forward Osmosis/Membrane DistillationNanofiltrationMicrofiltration

Urine + washwater + 
faecal contamination Screened urine Urea + Water

Concentrated inorganic ions, micropollutant 
compounds - to combustion

Concentrated particulates - to combustion

Urea

Water


