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and, depending on the climate, it produces between
3 and 5 litres per sq.m. per day. A big plant is under
construction in Florida. Tt extends over an area of se-
veral square kilometers, and uses plastic material.
The designers hope to decrease the cost considerably.
One plant is working already in South Africa. pro-
ducing about 35 litres per capita per day. In terms
of floor area this is about 10 sq.m. per capita and
costs of about 200-250 U.S.5 per capita. Under severe
water supply shortages. such a high cost might be
justified.
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construct, as well as to maintain. In the case of the
laiter, it steadily decreases with the membrane becom-
ing gradually clogged. In a water plant you need a
certain puaranteed cfficiency. You have to serve the
customer with a steady quantity and quality of water.
This is the difficulty with this method up to now. In-
dustry will of coursc attempt 1o producc cheaper.
botter and longer lasting membnanes.

As in the case with the ¢lectro-dialysis method,
the guestion of membranes is important in reverse

osmosis. The membrane has to stand pressures up to
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Now we come {o the evaluation of all these
methods.

In the first method (i.e. evaporation} you pget
the water free from all minerals, because steam com-
sists of pure water only. Nevertheless, this process is
not without its disadvantages, sea-water is corrosive
and scale forming. The scaie formed in pipes and on
the walls of the vessels acts as heat insulator thereby
lowering heat tramsfer; efficiency is lowered. Corro-
sion is like a chemical process; its action increases
with increasing temperature. The question of corro-
sion and scale formation is a serious problem. A great
deal of research work is being conducted, and pro-
gress is being achieved every day. In the case of the
freezing method corrosion is much less and scale for-
mation non-existent, The sweet water obiained by the
freczing method will contain some minerals because
the separation between salt crystals and ice crystals
cannot be 10095 effective. This is not a disadvaniage
as pure distilled water is usually not required. You
have generally a folerance of several hundred parts
per million.

The electro-dialysis method is economically fea-
sible up to a certain concentration of salt, because
electric consumpiion increases Wwith increasing salt
concentration. In addition there is the problem of the
membranes. Imagine 4 membrane constructed in such
i1 way so as to let through only sodium ions and in
one direction only. It is not so easy and cheap to
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100-150 atmospheres. Tt is subject to deterioratiop
and can not be cheap. The whole installation (pumps.
pipes and valves) working under high pressurc re-
stricis ils application. A pilot plant with a capacity
of the order of several hundred cu.m. per day is
under operation. This method may be used on a com-
mercial scale in the future.

Finaily comes the question: where can you use
desalination (o advantage? The use of thigs method is
advisable in arid places with high density of popula-
tion who can pay, California for instance; I would
say Israel too. Availability of cheap power, as in the
oil producing part of Arabia, is another factor. The
largest plant I know, for instance, up to now is in
Kuwait. There are four streams working a multiple
stage method, each producing 5,000 cu.m. per day.
An American group of experts from the Office of
Saline Water has been invited to devise a plant wilth
a capacity of 40,000 cu.m. per day i the first stage
and 70,000 cum. per day later. As oil in Kuwait
costs practically nothing the question of thermal ef-
ficiency is not important. The Isle of Gurensey in
the British Channel is an example of another type
of place where desalination can be used to advantage.
This is a small island which derives its livelihood
from tourists and vegetables, which they scll to the
market of London during a certain part of the year at
very good prices. This island depends for water on
the natural hydrological cycle. On a small island pre-



cipitation and what can be stored therefrom can be
very erratic. When a dry year comes, the island can
lose its livelihood completely. Therefore, the inhabit-
ants of the island have found cut that it pays them
to build a dssalination plant, ¢ven if it doss not work
all the year round, There may even be years of plen-
tiful precipitation where they do not need it at all,
but then they can be sure that each year they can
accomadate tourists, and even use this expensive
water which costs up to 20 cents per cu.m. for irriga-
tion, because vegetables bring such a good price at
the right season in Londom. So these are three diffe-
rent possibilities where desalimation finds its place.
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Before concluding, I would like to say a few
words on the need of electric power and the general
uses of water. Theoretically the lower limit for electric
power is 0.7 kilowatt-hours for the desalination of 1
cu.m. of sea water. Of course, no practical arrange-
ment can be so efficient. But 20-30 years ago 50 to
80 kilowatt-hours per cu.m. were used. Now there
arc planis which do this quite easily with 20-30 kilo-
watt-hours per cu.m., and at the blueprint stage there

arc some which assume 10-15 kilowatt-hours per
cu.m. According to presently available means the ul-
timate practical goal, T would say, will bc between 5
and 15 kilowatt-hours per cu.m.

Well. at this ¢cxpected minimum input of clectric
power water could be rendered availablc for muni-
cipal use at attractive pmices. Evon here in Addis
Ababa, you know, water is quite expensive, and a
price based on the lower side of energy required
would be acceptable even for some industries. For
instance, mineral water, beer and dairies can pay
such a price. The beer industry uses about 5-10
litres of water per Jitre of beer and the dairy industry
the same quanaity for one litre of milk. In both cases
the final product is so expensive thut the price of
waler does not influence it very much. Of course, if
you lake other industries, paper for instance, where
for each ton of paper several hundred cu.m. of water
is required. a desalination plant for ihe same could
not be economically justified. I would, however, say
that for general municipal use and for some selected
industrial uses desalination will, in the not too distant
future. become a source of water. It will not. of cour-
se, become cheap enough for irrigation which de-
mands several thousand cu.m. of water per acre of
land. Waler policy should have as its aim to reserve
the cheaper sources for irrigation, the more expen-
sive for industry. and the most expensive for do-
meslic use,

1 hope that the talk has been of interest 1o you
even if you are not directly concerned with water.
Thank vou.
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