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Abstract: <p>Marcia Barbosa,<br>
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Water Stress: Seeking Solutions in the
unusual properties of water
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What is the problem?

Why should we care?

What are the clues?

Desalination - Current Methods

Desalination - Anomalies of Water
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What is the problem?

Shiklomanov, Unesco

hetp : / /webworld.unesco.org /water /ihp/db/ shiklomanov / summary / html / figure; .htmi
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What is the problem?

Shiklomanov, Unesco

http : / /webworld.unesco.org / water /ihp/ db/ shiklomanov / index.shtml

» food = 66%

» domestic households = 10%

» industry =20%

» evaporate = 4%
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2025

Shiklomanov, Unesco

http : / /webworld.unesco.org /water [/ihp /db/shiklomanov / index.shtml
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What are the clues?
Water 3D-balls by Benjah-bmm27

http : //commons.wikimedia.org / wiki / File : Water — 3D — balls.png

public domain image via Wikipedia Creative Commons
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Water H Bond

Hydrogen-bonding-in-water by Benjah-bmm27 (talk- contribs)

http : / /commons.wikimedia.org / wiki / File : Hydrogen — bonding — in — water — 2D.png

public domain image via Wikipedia Creative Commons
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Water Anomalies - 72 Anomalies

» Density

v

Heat Capacity

v

Diffusion

A

Water Super Flow

v

Materials that love/hate water
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Density Anomaly

Deise Costa Patagonia, Argentina
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Density Anomaly

Anomalous expansion of water Summer Winter by Klaus-Dieter Keller

http : //commons.wikimedia.org /wiki / File : Anomalous_ expansion__ of _ water_ Summeryy inter.svg

public domain image via Wikipedia Creative Commons
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Density Anomaly
Water by Martin Chaplin

http : //wwwl.lsbu.ac.uk /water [ clusters_ overview.html

licensed under a Creative Commons Attribution
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Heat Capacity

Image:photoeverywhere.co.uk
http : / /photoeverywhere.co.uk [ east [ fiji / slides / golden _ sand . htm

licensed under a Creative Commons Attribution

silicon - 1.712 kJ/kgC
water 4.18 kJ/kgC
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Diffusion Anomaly

Netz, Starr, Stanley, Barbosa (2001)

10

10

D (107°cmYs)

10

CH:}\W'_“}—":L-Q—.” . . ® .“EE?K
o .
O-O——7 250K > _.\2:91(

0.8

RN /./ A
.-"‘-’- \-‘
gy
——X
210K .
(b) v v
v e .f//f
v
09 1 1?1 1j2 1.3
p (g/em’)

Page 16/31



Water Super Flow
Bordin,Diehl, Barbosa 2014
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Hydration - The materials that love
Na+H20 by Taxman

http : //commons.wikimedia.org / wiki / File : Na2BH2O.svg

licensed under a Creative Commons Attribution
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Hydration - The materials that hate water

Hydrophobic Sand by Steve Jurvetson
http : / /commons.wikimedia.org / wiki / File : Hydrophobicsand.jpg

licensed under a Creative Commons Attribution
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Desalination - Thermal Distillation

Fractional Distillation lab apparatus by John Kershaw (talk)
http : //commons.wikimedia.org / wiki / File : Fractionalyistillationjabpparatus.svg

licensed under a Creative Commons Attribution
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Thermal Distillation is more complex than this sketch!
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Desalination - Thermal Distillation

» Multi-Effect distillation

» Multistage Flash

» Vapor Compression
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Desalination - Reverse Osmosis
Simple RO Schematic by Colby Fisher

hitg [ [ commans wikimedis org/witl/Flle Simple RO _ schematic g

licansed under a Creative Commons Attribution
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Desalination - Anomalies of Water

Nanotubes

v

v

Biomimetics

Membrane Distillation

.

\J

Hydrophobic-hydrophilic
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Desalination - Carbon Nanotubes
Hinds et al, 2004, Fornsiero et al, 2008, Corry et al, 2011,Bordin et al, 2013,
2014, ...
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Desalination - Membrane Distillation
Gerhard, Sae-Khow, Mitra, 2011
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Desalination - Reverse Osmosis
Simple RO Schematic by Colby Fisher
hitp [/ commans wikimedia org /wiki /Flie Simpie . RO _ schematic png

licansed under & Craative Commons Attribution
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Namibia Beatle

Stenocara dentata Herbst, 1799 by Hans Hillewaert
http : //commons.wikimedia.org / wiki / File : Stenocaragentata.jpg

licensed under a Creative Commons Attribution
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Our Group

http : [ [www.if .ufrgs.br/ ~ barbosa
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