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There are many parts of the world where fresh water supply is becoming a very scarce and expensive commodity.
As such, there is agrowing need to convert other water sources, such as seawater, brackish water, and perhaps
even wastewater to freshwater. Thistask can be accomplished through a process caled Desdination which removes
dissolved minerds, such asthe high st content, from seawater, brackish water, or wastewater. There are severd
desdination technologies available today, i.e., Reverse Osmoss (RO), Didillation, Electrodidyss, and Vacuum
Freezing. The most popular ones are Reverse Osmods (RO) and Didillation. This article includes some

comparisons between the two.

For the purpose of this article, the seawater, brackish water, wastewater, and any such raw water will be referred to
asthe “Feedwater.” The resulting treated water will be referred to asthe “Desdinated Water.” The by-product
from the Desdination process contains a high concentration of solids and will be referred to asthe “Brine.”

Reverse Osmosis (RO)

The Feedwater is pumped at high pressure through a
permeable membrane that is especidly designed for
sdtwater application (not your regular household
membrane). The membrane separates the solids from
the Feedwater, by alowing some of the Feedwater to
pass through as Desdlinated Water, while most of the
solids are held back, concentrated, and rejected as
Brine. The qudity of the Desdinated Water depends
on the pressure, the concentration of solidsin the
Feedwater, and the salt permesation constant of the
membranes. Desdlinated Water quaity can be
improved by adding a second pass of membranes,
whereby Desdinated Water from the first passisfed
to the second pass. RO is capable of producing
Desdinated Water with £ 500 ppm of solids.

Digtillation

In the digtillation process, Feedwater is heated and
then evaporated to separate out dissolved minerals.
The most common methods of didtillation include
multistage flash (M SF), multiple effect didtillation
(MED), and vapor compression (VC).

In MSF, the Feedwater is heated and the pressure is
lowered, so the water “flashes’ into geam. This
process could undergo a series of stages with each
stage alower pressure.

In MED, the Feedwater passes through a number of
evaporatorsin series. Vapor from one seriesis
subsequently used to evaporate water in the next
series.

The VC process involves evaporating the Feedwater,
compressing the vapor, then using the heated
compressed vapor as a heat source to evaporate
additional Feedwater.

Didillation is capable of producing Desalinated Weter
with £ 50 ppm, about 10x better than RO.

Electrodialysis

Mogt of the impuritiesin water are present in an
ionized (eectronically-charged) state. When an
electric current is applied, the impurities migrate
towards the pogitive and negative eectrodes. The
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intermediate area becomes depleted of impurities and
discharges a purified stream of Desdinated Water.
This technology is used for brackish waters but is not
currently available for desdting seawater on a
commercid scae.

Vacuum Freezing (VF)

A process of desdination where the temperature and
pressure of the seawater islowered so that the pure
water formsice crysas. Theiceisthen washed and
melted to produce the Desdinated Water. This
technology is gtill being developed, and is not yet
commercidly competitive.

Other Congderations

Desdination may not remove dl the pollutants
hazardous for drinking purposes, i.e., any materias
with low flash points, such as pesticides, solvents, etc.
As such, some post-treatment, i.e., carbon filtration,
may be necessary to remove these pollutants to meet
the hedth standards for drinking weter.

Dedinated Water is relatively more corrosve than its
origind Feedwater. Therefore some post-treatment
may be necessary to prevent corrosion of water
pipdines. Didilled water is more corrosive than RO
water (from the same Feedwater).

Desdinated Water may be too good and as such too
coslly to useinits pure form. Therefore, it may be
mixed with other water sources to optimize the
economics of its use.

The cost of the Desalinated Water generated depends
on the Feedwater quality. The poorer the qudity, the

higher the process cost and viceversa. Generdly, the
operating cogt of Didillation is higher than RO.

Depending on the Feedwater qudity, some pre-
trestment, i.e. filtration, coagulation, disnfection, etc.,
may be necessary to prevent fouling and damage to
the Desdlination equipment. Some things to consider
are suspended solids, microorganisms, heavy metds,
other pollutants. RO is more susceptible to these
contaminants than Didtillation, so RO requires more
pre-treatment than Didtillation.

The Desdinated Water recovery is about 15 to 50%
of the Feedwater (for every 100 galons of
Feedwater, 15 to 50 gallons of Desalinated Water
would be produced along with the Brine). RO hasa
higher recovery than Didillation.

Desdination requires energy, either eectricity and/or
heat. RO usesless energy than Didtillation. RO does
not use heat.

Desalination producesliquid, solid, and/or head
wastes. Due the high concentration of the wastes, it is
possible thet the final concentration may exceed that
of the discharge limitsimposed by environmenta laws.
As such, some post-treatment may be needed to meet
these limits. Since RO does not use heet, it does not
have a problem with heat wastes.
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