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Abstract: Food and water scarcity are among the most serious long-term challenges in the world. To an increasing
degree, maintenance of a sustainable water supply depends on the use of water of impaired quality, particularly
in water-stressed areas such as the American Southwest. Water of impaired quality includes brackish
groundwater and reclaimed water. Reverse Osmosis (RO) or Nanofiltration (NF) are the methods in prevalent
use for desalination of brackish groundwater and water reuse. Despite recent advances in membrane materials,
fouling, brine management and low recoveries remain some of the biggest drawbacks of RO and NF.

On one hand, NF membranes, when properly designed, have the advantage of low energy input, low O&M cost,
and simplicity in operation. With low water recoveries, these units can be operated without expensive,
operationally complex addition of anti-scalant chemicals or pH control to avoid frequent membrane cleaning and
abridged membrane life. On the other hand, Membrane Distillation (MD), a thermodynamically-driven process,
can achieve complete salt rejection and recover valuable compounds, with lower fouling effects due to no need
of applied high mechanical pressures for operation compared to RO. MD can be operated with low-grade, thermal
energy sources, and thus, energy demands can be offset by using waste heat. A mathematical model was
developed to predict water production as a function of membrane characteristics and operational variables, and
the resultant numerical simulations provide guidance for the selection of membrane characteristics for optimal
permeate production. The simulation tool can then be used to analyze membrane characteristics that have an
effect on scaling up MD membranes.
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