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Pre-Treatment Systems
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Reverse

Osmosis
The Technology

& Plant
specification

from the water
treatment specialists
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everse Osmosis is a process that is used to remove
Ra wide range of salts to give water of a high purity
- Osmosis is a natural process involving fluid flow
across a semi-permeable membrane barrier. It is the
process by which nutrients feed the cells in our bodies
and how water gets to the leaves at the top of trees.

If you separate a solution of salts from pure water using a
basic thin semi-permeable membrane like a sausage skin, the
pure water passes through the membrane and tries to dilute
the salt solution. If the salt solution is connected to a vertical
pipe then the progressively diluted solution will fill the pipe
until the 'osmotic pressure' drawing the pure water though the
membrane is the same as the head pressure of the diluted
solution.

This process can be reversed - hence 'Reverse Osmosis' - by
applying a higher pressure to the salt solution. Pure water will
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then pass the other way through the membrane in a process
that is easy to visualise as 'filtration' where the filter will only
let through the small water molecules and retain almost all of
the other molecules. This means that water containing a high
level of natural salts can be purified without the need for
chemical regenerants such as the acid and caustic used in
demineralisation plants.

Reverse Osmosis is therefore considered a much safer route of
producing pure water for many commercial and industrial
applications, and additionally the plant does not need to be
taken out of service for regeneration as a Demin plant does.

Rejection rates of salts from water is generally in the region of
95-99.5% dependent upon the membrane type used and the
raw water feed quality. RO systems can be designed to utilise
the wide range of membranes available, which will give
different permeate water qualities. Standard designed RO's are
manufactured utilising the Low Energy Membranes which will
give a permeate water quality of approx. 10 microsiemens from
an input water of between 500-700 microsiemens.
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pump, housing and the membrane,

from another outlet and routed to drain,

[0 the et o1 e pump. 1
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recovery ratio of annrox. 759% 19 he

emran. The reuculaton alowa NOmil‘lal Element Performance - ESPA

reducing tne foad on Its bedrings and

Element Type Minimum Salt | Permeate | (m3/d)
o e o
=TECITCUTatIOT O COTIaTt Ut 15 Tixet-am Rejection, % Flow, G}

oo the Pro 4 and Pra 8 ranges it s ESPA1 99.0 12,000 454

ol
VAarTduTrc,

ESPA2 99.6 (avg.) 9,000 34.1
constantly monitors tne gudlity o € ESPA3 98.0 ]4'000 530
SO WS R T ESPA4 99.2 12,000 | 454
e e ESPA1-4040 99.0 4,000 15.1
unit cuts gut an low & high aracsire _high
AT T e e ESPA2-4040 99.4 3,000 11.4
Qnal T a0 0 valous e & 00 ESPA3-4040 98.0 4,500 17.0

ESPA4-4040 9.46

2,500

membprane. [he constant monitoring IS

O¢ ure protection o C SYSLE

puTe water.

de-chlorinated water. A duplex softener Is

ULIISINg sortened water 1or thne reed to the
RO Yal e tho aling natont
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chlornation of the feed will rediice

membrane. High output reverse osmosi

raditional deionisation systems, With no
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RO Dimensions Width Depth Height

mm mm mm

RO Compact 1000-6000 500 950

RO Compact 8000 600 1150

RO Pro4 Range 1120 725 1525

RO Pro Range 8-50 2200 900 1525

RO Pro 8-75 & 8-150 4100 1100 1700

RO Pro 8-100 3000 1100 1700

RO 8-250 3900 1100 171

RO Pro 8-200 & 8-300 4900 1100 171

RO Pro 8-400 5900 1100 1711

he size of the RO and choice of membrane will be

determined by the permeate quantity required, feed -
water salinity and permeate quality expected. Low =
energy membranes allow the units to run at pressures i
around 150-200psi, and as such the pressure booster :
pumps required to generate the pure water are smaller,
and the power consumption is reduced significantly.
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These membranes will produce water quality of approx. 10 (\
microsiemens from an input water of between 500-700 AN

microsiemens. If higher permeate quality is required a different
range of membranes can be used.

RO units are normally built and used as single units producing G\
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the quantity required during the working day. If circumstances )
demand, the RO units can be duplexed with a central control ~
panel being used to allow manual or automatic switching of
the RO plant in service, and will also allow the units to run in :
parallel when the demand for water is higher, thus doubling 6\
the permeate production. )

Also for very high purity waters the RO can be manufactured
i in "double pass mode" - This means the permeate water from :
the first unit is fed as raw water into the second pass of the . '
I RO - This already high quality water will then be improved and "u .'
a very pure water is produced, typically 14 microsiemens. S

When sizing the pre-treatment system the quantity of water
available on the raw water feed side needs to be checked

carefully as the RO system needs a higher feed flow, as the ' ‘
recovery of the units is approx. 75% for the pure water. The —
 25% concentrate that is rejected by the RO can be used for
any application where soft water is required such as wash
water, grey water for toilet flushing or in some cases cooling

tower make-up. The use of this water minimises any waste from
the feed supply.
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