Grand challenge: Affordable Adequate Water for All

Water security, in terms of Quantity and Quality,
poses a problem for both the developed and developmg world
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Water is a synonym for fooc
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SHALL WE DESPAIR ???




The critical barrier:

Construction of hydrophobic membranes for vapor
distillation -- resisting bio-fouling & scaling.
Condendsate Canal
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Micro porous PTFE Membrane

(average pore size 0.2 um)

Heat gradient rather than pressure gradient.
Vapor transfer rather than liquid.

Porous hydrophobic membrane with specific nano-
aaiiina morphology.

Avoiding precipitation of scaling by minerals.
y Avoiding accumulation of Bio-Fouling.
J. Koschikowski et al. / Desalination 156 (2003) 295-304
‘l‘ :. Condenssr Canal
“‘ .: Distillate Evapor ater Canal

= Corcensation Fob

1 Condenser Inlet
2 Condenser Qutlet
3 Evaporator Inlet

4 Evapcrater (Brine) Cutlet
5 Distilate Outlet

Goals for the Next Generation of Desalination: Decreasing the cost!



The critical path:

* Removal of dissolved salts under low pressure through affordable selective porous
membranes.

* Removal of dissolved and suspended pollutants through resistant, yet highly
permeable, membranes.

* Driving force by temperature gradient achieved by solar heated water rather than by
reinforced hydrostatic pressure.
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Solar Desalination System

1 M3 / water by RO =~3.75 KW/hr
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Solar, heated.vapor.distillation -~ decreases:desalinatior.cost by.50%!. .
' =y | -
Affordable water. fromvarious types of raw -water-saltyjsbr hn T

contaminated groundwater.and / or sea water.

Advantages: relatively-cheap water can be produced even by small plants
. located'in rural,communities in dryland regions.



Once achieved, the big barrier to broad dissemination is a lack of
basic and technical education for operation & maintenance.







