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POTABLE FRESH WATER FROM SEA WATER ( : O PY
A pra.ot:loal approaoh to large scalo sea-water conversion

by
. Ce Ko Sencebaugh, P.E.

-

Recently, both the At.lantic and Pacific coastal citics were having fresh
water troubles, notwithstanding that two great bodics of water was at their
front doors, Thoro are other places such as interior arid regions, oil fields
and many islands throughout the world that also have fresh water problems,.

Recognizing the need for fresh water from the sea, -our Government, through
Congress, passed a resolution to furnigh funds to the Department of Interior
for the purpose of Sea-Water Conversion Research.

The main problem in converting sca-water to frosh water is the removal from
the sea-water of the many minerals from the earth's solid crust which are
dissolved in the rivers and underground streams and eventually make thoir way
into the ocean. Of more than th.l.rtg (30) principal minerals found in sea-
wator, sodium chloride (common salt), calcium carbonate (lime), magnesium, and
potassium are the most common. Calcium carbonate (1ime) is romoved from the
sea by marine life as coral, shell fish, diatoms, mollusks, oysters, clams,
etc., and also supplies tho eleoment for bone structure of marine life.

The amount of sodium chloride (common salt) in the ocean increases since there
is no way of getting rid of it, therefore thore is more common salt than any
other mineral in the ocean, Salt undorgoes changes upon reaching the ocean,
the solid crystals of salt are changed into molecules which-are too small to
be seen and are uniformily distrituted throughout the ocean, lator a further
division of the salt moloculos results in oclectrically charged "ions" one (1)
positive and éne (1) negative making the sea-water an electrical conductor,
and also prosents a serious conversion problem,

The potential of a practical system for converting sea-water into a potable
fresh water in large quantities at a low cost would be of great value to mane-.
kind, Aside from producing fresh water for general use, there are many arid
regions among the coastal plains, oil field areas, many islands, ond other
places that could be irrigated and tumod into fer‘l'.ile garden spots,

Being aware of the need for aea-water oonveraim, early in World War II, as

Chief Mechanical Engineer for an aircraft and ship-building company, one of
the routine assignments was tho daoign and construction of a sca-water con-
version process for use on ahipboud By combining the functions of vaporiza-
tion, vacuum, and copdensation, povared with Diesel engines, sca-wator con-
version units in three sizes (25-504.00 GPM) wore produced and installed on
many ocean-going ships and vesscls, However, this type of system as woll as
the multiple distillation prooeu wuld ba bo uponaive to oporate for large
scale sea-water oonvaraion. i

A later auigmmt, mvolvu‘l ﬂn ﬂefﬁf und aonotmotion of plant facilities
for the production of a ; cal stabilizor (uaod in ice-cream and drugs,
‘ete.}, mamifactiired . "‘__fji-?'-;_(&___gdu uwd). . 0ces
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cloaning was accomplished by the process of leaching, coagulation, dissolved
air, flotation, and filtration, leaving tho kelp liquor free from impurities.

The rosults obtained by this procoa"'a led to an idea for a system to convort
sca-water into a potable frosh water. By using similar functions for the
primary stago and adding other processca and clectronics for the secondary
stage, the combined processes should produce our objective. Many laboratory
experiments have proven that fresh water can be secured in this manner with
practical standard apparatus,

Now a complete system for the conversion of sea-water into a potable fresh
water has been designed and consists of two stages in order to conscrve the
recoverable minorals. Copgulation, dissolved air, and flotation for the first
stage and using the functions of cxpanded vapor, eloctronics, and condensation
as the second stage, the sequence of the opcration of tho system are as follows:

The in-coming sca-water is pumped or conveyed through pipes from the ocean to
traveling water scrccns, which romoves the roughage such as (sea wceds, hydrads,
barnacles, worms, byroza, trunicatos etec.,) The wator enters the sottling
basin traveling through a soriocs of passngeways, depositing some silt before
reaching the sump., From this sump the water is pumped through heat exchangors,
raising the temperature of the in-coming water from the hoat of the out-going
convorted fresh water. The water now enters the conditioning unit where the
coagulent and dissolved air arc added. Turbine pumps mounted upon this unit
serves as an agitator, and at thc samec time delivering the water with the

form of an emulsion or froth, included through pipes of large size to accom-
modate the water with the omulsion or froth to the flotation cell. This
emilsion or froth contains the lighter minerals and chemicals and arises or
floats on the surface of the water upon entering the flotation cell, this froth
is skimmed off and designated es the top sludge, the heavier mincrals and solids
sinking to the bottom wherc they arc scraped into a trench and designated as
the bottom sludge, This completcs the first stage of the process, the sea-
water is now partially clarifiod tmd roduood in weight) however, some salt and
gas is still in the water,

The partially clarified nea-untor now entering the second stage is pumped to a
chamber where it is vaporized or fogged, by delivering the water through fogging
nozzles ihto heated free air, forming a fog or saturated vapor, which upon being
released in the chamber expands while traveling through a series of passageways,
releasing more of the minerals and gases, The fog, before leaving the chamber,
will s subjected to an electronic bombardment for the final separation of the
salt from the water, The fog is now delivered to the precipitator by blowers
vhere the water is de-aerated and the entrained water condensed ami precipi-
tated to the bottom of tho vessel, tbo air bo:lng returned to the air heaters.

From the procipitntor tho de-salted wator is med through heat exchangers to
the spray pend and u—caﬂitioningunituhon the water is prepared to the spece
ifications required, (note the processed water was deficient in oxygen and other
minerals); for use it is then mod to covered storage tanks for distribution,
(This vater is almost comparable to .pr:l.ng \uhr.)

The above dmﬂbdg"?m_"-'f*""""fff'_“ o "_'men mtu is entirely sutomatic in oper-
ation, Each unit compris Wﬁnﬁnﬂ rrangement is complete with control
- panel and sampling bench, the operator being in control of the process at all
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This system is now protected with and by existing patents and patent applications.

Diesel engines in conjunction with waste heat boilers furnish the power amd heat
for operation of the system, the economy provides for the productiom of 7,000
gallons of potable fresh water from the combustion of one (1) gallon of petroleum
fuel with a specification of 138,500 btu's per gallon. When available Solar or
Atomic Energy may be substituted.

The production cost for operating this system at present price level for labor
and material with the usual fixed charges, ranges from fifteen cents (15¢) to
five cents (5¢) per thousand (1000) gallons of fresh water produced, governed
by the quantity.

A very important feature of this sea-water conversion system is the commercial
value of the minerals and chemicals that can be recovered from the sludge; how-
ever, this recovery and reduction process for minerals and chemicals would re-
quire an additional investment., Each acre foot of sea-water contains approxi-
mately thirty-four (34) tons of minerals and chemicals, eighteen (18) tons of
which can .be recovered and marketed. Magnesium and bromide, (now taken from

the sea) aluminum apd potassium salts are in ready demand. The sale of these
products would produce a revemue of approximately $323.00 from each acre foot

of sea-water processed, exclusive of the common salt.

4
A suitable demonstration unit, of thirty (30) acre feet or the equivalent of
ten (10) million gallons per day processed sea-water, would gross a revenue
from the sale of the water and recovered minerals, of over $10,000,00 per day.
The net profits over and above the cost of administration and operation,
would amortize the investment in less than three (3) years.

The field is unlimited and mych less risky than prospecting for oil or ore.

C. K. Sencebaugh 1952
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