Water desalination and production of ultrapure water

Desalination is energy-consuming process, utilisiamge quantities of electric energy, produced
mainly from fossil fuels, but also from low-tempne sources as solar energy and waste heat.
The processes used for desalination include disth, crystallisation and ion exchange. At présen
the majority of fresh water is produced by evaporattechniques and their more economic
modifications: MSF - multi-stage flash evaporatidfED - multiple effect distillation and VC- vapour
compression. Recently the alternative for thesehaus is reverse osmosis and for brine water -
reverse osmosis, electrodialysis or reverse elgsiso Hybrid systems combining two different
processes, acting synergistically and improving ¢eenomics, e.g. MSF-RO, MED-RO, VC-RO,
ME-VC (Multi-effect vapour compression) or MSF/ME-VC are also considered. Coupling ROhwit
distillation methods in hybrid systems allows natyoimproving the economics of the process, but
also regulating the salt concentration by mixing #treams of different composition. Desalination
with membrane processes has many advantages:westloenergy to product ratio, high retention
coefficient and easiness of operation of the ilatans.

The technology utilising the energy from nucleeaator for production of drinking water
from sea water, called “nuclear desalination” depell last years has already its technical realissiti
The use of nuclear reactor in desalination prosesm feasible and economic in many regions in the
world, that suffer from water shortage. Reverse asmsicombined with nuclear reactor may be
considered commercial desalination technology. Mamd distillation studied for desalination of sea
water can be also alternative for the processa$insauclear desalination [1-4].
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Membrane distillation is also useful techniqguegowduction of pure water that can be used for spheci
applications like boiler water for electropowertgtas [5].
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