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While you can go almost
a month without food...
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your body
can’t survive
one week
without water.
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The same water
that existed on Earth
billions of years ago

still exists today.

Less than 1% of all freshwater
Is readily accessible
for human use.

It covers most of the planet,
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Less than 0.007%

of all the water on Earth
IS available
to drink.
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Abstract
One of the most pervasive problems afflicting people throughout the world is
inadequate access to clean water and sanitation. Problems with water are expected to

grow worse in the coming decades, with water scarcity occurring globally, even in

regions currently considered water-rich. Addressing these problems calls out for a
tremendous amount of research to be conducted to identify robust new methods of
purifying water at lower cost and with less energy, while at the same time minimizing
the use of chemicals and impact on the environment. Here we highlight some of the

science and technology being developed to improve the disinfection and

decontamination of water, as well as efforts to increase water supplies through the

safe re-use of wastewater and efficient desalination of sea and brackish water.
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.= mamber of orgarisms at time t

& = concetdration of disinfectant (mgT)

t = contact time (mid)

A = coefficient of specific 1ethality

f1 = coefficient depending on disitfectard type and pH
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Chlorine Storage Tank,

Gas Chlorinator
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Ozone Creation - \H OW D OES OZOZN = -WOF{-K ’)

Electric charge transforms
OXygen into ozone
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Ozone
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Ozone Removes

Hydrogen
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Disinfection Efficacy of Gaseous Ozone against Selected Microorganisms on a Wet Surface over 8 hours.
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Right: control bax for
electrodes. Left:
control of pH and

redox

3 copper/silver electrodes

lonization (deifection) with 2
copper/silver electrodes.



Log Inactivation of Cryplospornidum
oocysts over time by Silver TTO™ HED,.,
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[Cost (%) /million gallons of a Z-millien-gallon per day plant (excluding capital costs)]
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Biological fouling of RO membranes

A = scanning electron microscope
(SEM) image of bacterial micro-
colonies formed on the surface of a
cellulose acetate RO membrane after
approximately 3 days of operation on
pretreated municipal wastewater;

B = a biologically fouled spiral-wound
RO membrane element;

C = transmission electron micrograph
(TEM) of rod-shaped bacteria attac-
hed to an RO membrane surface;

D = TEM of a mature membrane
biofilm;

E = nascent biofilm on permeate
surface of a CA membrane
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Figure 1 Conceptualization of biofilm development and dynamic behaviors
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Image courtesy of P Dirckx, Center for Biofilm Engineering, USA. Permission obtained from Nature Publishing
Group © Hall-Stoodley L et al. (2004) Nat Rev Microbiol 2: 95-108
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Figure 9 Examples of mucoid, noncrystalline biofilms formed on all-silicone
catheters after 4 days of incubation in a laboratory model of the bladder
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Ozone Biocidal Behavior

Before ozone treatment After ozone treatment

1. Ozone oxidizes cell membrane, causing osmotic bursting
2. 0zone continues to oXidize enzymes and DNA

Air Ligmide America Corp., Chicago Research Center, James T.C. Yuan, Ph.D., year 2000







