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Urine Concentration by Forward Osmosis Process
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The sanitation problem caused by population concentration in cities is an
urgent issue of the world. In this research, we aimed at reducing "transport cost of urine® which is
a big barrier of urine use in rural areas, and investigated about the forward osmosis for urine
concentration toilet. The results are as follows: 1) It was confirmed that urine can be concentrated
to about 5 times by forward osmosis; 2) In the forward osmosis process, it was found that urine
components permeate the osmosis membrane. The components with high membrane permeability are
ammonia, inorganic carbon, and the small components are phosphate, sodium, chlorine and organic
carbon; 3) By calculating the activity coefficient in consideration of the interaction of each
component in solution and estimating the osmotic pressure of the solution by using activity
coefficient, it was possible to find a linear relationship between the calculated osmotic pressure
difference and the measured membrane permeation flux.
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