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purification treatnment of water. The invention has
been devised in order to reduce the energy
consunption in such treatnent for the purpose of
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10 I'n many parts of the world the only way in which
the demand for potable water can be net is by
desal i nati on of sea water, there being no other
pDesdriptiab bEinveati@y source. Unfortunately, known
desalination techniques consune | arge quantities of
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wat er woul d be produced the remai nder being waste
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subjected to high pressure. Ml ecules of salt
pass through the nenbrane, but the water does,
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gallons of sea water used, 15 to 50 gallons of fresh water would be produced,

the remainder being waste brine solution containing a higher quantity of
20 dissolved solids than the original sea water. Such waste brine is discharged

back to the sea.

The other principal technigue used in desalination is reverse osmeosis, in which
the intake sea water is supplied to one side of a semi-permeable membrane
25 and subjected fo high pressure. Molecules of salt do not pass through the
membrane, but the water does, so that the water on the other side of the

membrane from the sea water is a useable product.

It is self evident that the energy consumption associated with distillation as a
30 desalination technique is high, but the pressures required for the reverse
osmosis technique to function are so high that this technigue also has a high



osnosi s technique to function are so high that this

techni que also has a high 2 energy consunption.

Accordi ngly exanpl e enbodi nents of the present

invention seek to provide for water purification,

e.g. desalination, in a way in which energy

consunption is lower. In accordé%ce wth a first

aspect of the present invention, there is provided a

nmet hod of water treatnent to provide
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water in the vicinity of the treatnment surface(s);
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treatnent surface(s) to cause a hydration |ayer to

beard textracing: the hydetion layer watenfomitheviginitt phihe teatment

hydrrg% | ayer water fromthe vicinity of the
C@zrs) Al so disclosed-is a nethod of water

treatment to provide relatively purified water from
a supply containing dissolved natter, conpri SI%% .
cr@atabc@j'dahce avitfe @ second|aspest o4 ibe prespat verton, there is
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hyﬁémta Q[]p;bl?)cﬁﬁ:vater containing dissolved matter, comprising at ieast one
treatment surface to which the supply water is delivered; means for
creating an electne field in the supply water in the vicinity of the treatment
surface(s) to cause a hydration layer to be established therein; and
means for extracting the hydration layer water from the vicinity of the

surface(s).

Also disclosed is a method of water treatment to provide relatively purified
water from a supply containing dissolved matter, comprising creating an
electric field to cause a hydration layer of water molecules to be established
in the supply water, and extracting the water from the hydration layer.

Preferably the method comprises delivering the supply water to at least one
treatment surface; creating the electric field, to cause a hydration layer to be



Preferably the method conprises delivering the supply
water to at | east one treatnent surface; creating

the electric field, to cause a hydration |ayer to be

2a established, in the vicinity of the surface(s);-

and extracting the hydration |ayer water fromthe
vicinity of the surface(s). AP80 disclosed is an

apparatus for treating water to provide relatively
purified water froma supply containing dissolved
maestablistedrpr ihei vighiteahthef surfacesgaaridhexdractiog due hydration layer
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sulayel:e havi ng an el ectri c charge, water nol ecul es

orient thenselves in accordance with the field and

bei ng polar nolecules the structure of the hydrogen
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ckness of "the lTayer, i'n terns of
mobklhel sufacgéends on the magnitude of the charge. In
the hydration layer the water nol ecul es excl ude
ot her nol ecul es and ions. Thus, although the
Example embodiments can make use of the principle that when subject to an

electric field, e.g. adjacent a surface having an electric charge, water
molecules orient themselves in accordance with the field and being polar
molecules the structure of the hydrogen bond network in the water molecules
is changed. Around a charged particle a hydration shell is established

~ comprising a thin
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hydration layer is thin and of thickness only that of

a few nol ecules (the 5 thickness dependi ng on the
strength of the electric field at the surface) the
wedoefodssr4t he hydration |layer is substanti al | ycpgssesoo3794
wat er, which can be extracted for use with nmuch | ess
energy being consuned in suckh extraction than if the
hydrati on | ayer were not present. Although
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cenPERPiiRal desal i nati on by reverse osnpsis. Hence,

25 the energy consunption in the desalination process

can be greatly reduced. The electric field at the
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through the membrane.

Then, the water which is on the other side of the membrane from the supply
water, having passed through the membrane, is substantially purified e.g.

desalinated.

When the extraction of the water from the hydration shell is effected by
osmosis, the pressure required to cause such osmosis is substantially less
than that required for conventional desalination by reverse osmosis. Hence,

the energy consumption in the desalination process can be greatly reduced.

The electric field at the freatment surface may be created by applying an
electric charge thereto, or to an electrode adjacent the surface. The charge
may be applied as a square wave signal including square shaped pulses

separated by spaces (of zero signal).
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The advantage of using such a wave formto create the
electric field inthe wvicinity of the surface is
that during the pulses the electric field is applied

witdookdags24and the hydration | ayer establ i shededmniz®bs003794
takes a finite albeit small tinme). During the spaces
bet ween the pul ses, the hydrdtion |layer is rel eased

5 and is able to pass through the nenbrane under
pressure. As an alternative to extraction of the
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Such a rotatable element may have a surface which is able to be electrically
charged to establish the hydration layer thereon and discharged to release the
hydration layer water. It may be in the form of a hollow roltér, having an
internal charging electrode to charge the surface thereof at a position within
the supply water and a discharge electrode at a position above the level of the
supply water, where the hydration layer water on the surface thereof is to

extracted.

In another embodiment, the treatment surface may be afforded by a plurality
of discreet elements movable within the supply water and able o be removed
therefrom bearing the hydration layer water which is subsequently removed

from the elements.
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30 fromthe elenents. 5 Such elenents may be of a
material able to have an electric charge applied
thereto and di scharged therefromrespectively when

i ntroduced into and renoved fromthe supply water.
They may al so have magnetic operties so. that the
renoval thereof fromthe supply water can be effected
by a magnetic 5 renoval el enment. The exanple

enbodi nents will now be described by way of exanple

WEBLBh elfh&its Resy b@ df REnRESRIRBRY ionigaver @Wemm@tzharge applied
whi ch: 10 Figure is a _perspective view of a

ethiesripnand Ctﬁd'@;ﬁﬁﬂ%?t dbareion JapRSAMRYY uh?nuﬁé@%@%dn’fo and
0 [

CleghfiBd ER s RlnlER Tl bS8 fave magnetc propertes so
ttinet theetemoavabtherdd frovadhe isopply Riagerr@nde effesteddiyea magnetic
di %gj [m?atl cgl ly a third enbodi ment of apparatus for

ut the invention. Figure 4 is a
cross sectlon through an elenment for use in the

aratusm ur Ref e to figure

kAPl P oumis Vi e ke dherbediny vl o g wih
a@teaéract@ﬁa the aRicOimpainyingod abendgswiamkicen. 1t conpri ses
a hollow cylindrical casing 10 having end caps 11,
12 respectlvely joined to the casing 10 at bolted

)

IJ-'IG'u #gé z:%?érﬂé ggté% tqlféf\/nélog :agftéfgt %ﬁbo%em Be aﬁBQra%?eﬁﬁ: carrying
fmrtthmhtethanifofsh@ptmnmaner to the treatnent apparatus

d the.other for outle her eof t s of the
Hirmf 18548e it A Se DB rSor $9ving out the
ansthbe orMERNnidaRA. two plates extend -a nunber of
tubul ar treatnent el ements 20. which incorporate

- SdgHrepe riffesiigies dlagrammatrcaliy a third embodiment of apparatus for

carrying out the invention. _
‘Figure 4 is a cross-seclion through an element for use in the apparatus in

. figure 3.

Referring firstly to figure 1 of the drawings, this shows a first embodiment of
apparatus accordingly to the invention. It comprises a hollow cylindrical
casing 10 having end caps 11, 12 respectively joined to the casing 10 at
bolted flanged pressure-tight joints 13, 14. The end caps 11, 12 have
respective pipes 15, 16 one of which is for inlet of supply water to the
treatment épparatus and the othet' for outlet thereof. At the ends of the casing
10 there are provided tube plates. 17, 18 and between these two plates extend
a number of tubular treatment elements 20 which lncorporate semi-permeable
membranes allowing reverse osmosis between their inner and outer surface.
Generally in its mid-region the casing 10 has an outlet pipe 21 communicating
with the space surrounding the tubes 20, between the. tubg plates 17, 18.
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menbranes allowi ng reverse osnosis between their
i nner and outer surface. Cenerally in its md-region
the casing 10 has an outl et pipe 21 comuni cating

wa dobr/dab4space surroundi ng the tubes 20, betreEReBiok003794
tube plates 17, 18. 30 WD 2007/ 045824
PCT/ GB2006/ 003794 6 Wthin 8ach of .the tubes 20
there is disposed a helical wire electrode lying
closely adjacent to its inner surface, as indicated

bbb, BBEL i st g
reGsEp atijaontgb itshendrsoribes, ﬁfameateel #Q@2 0 be .

dlscharged through the other of the pipes 15, 16. A
square-wave voltage i's applied to the el ectrodes 22,

QRTRE! SiHisly SfHer @gSQéHJﬁﬁteF?% ﬁﬁﬁ)d%é@tiﬁaaglﬁ?&ne of the plpeS 15,
t her ebet ween. During such @geu hydr at j on

dlGand passesothrewgh &%@bw@a ?Ffﬁ 29 tike ﬂ!ﬁ?'}araﬁg tﬂh@ugh the
'd%@&f &f’ﬂheﬁﬂﬁéé‘@ﬁ%@f A J@a‘?é g)g%atv%itéé’e ig £1oﬁ|ifée tSHRE &fectrodes
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fg&jrcampmlamgmlarmhawed pulses w&ib @aamﬁjthegetmjw@em oPpiEBg such

th OUQF'E( B)Peggﬁﬁ’ggfes%rwgg n?'g tﬁg‘c}%l&nr t@s 1ﬁ the V|cm|ty of the

' \r/]iﬁtg@rﬁalfsﬂﬁaaie@ bf ﬂWEMnterU]sEDmeaplaoes ?fétwdm thle pulses of the
ydrati on ayer r.to take place ectively.

B WENes g w@“ﬁw@ﬁate%'%w%& refsste 8 bl Lo pass

%ﬂro@hetrwrmfehﬁﬁaﬁéédro%t ih@n eleﬁ‘%{&ﬁs\/\@@ er A ssutfi d@{’ﬂabmure is
through 15 the pi 21. The sup m@i/l wat er di scharg

frnantained HpP&rsaig W%tebfor@agla ssmgtic trﬁngmat@amfme hydratlon
qu&rqu.{eﬂ% ket PABe LRBLLVY Qyﬁﬁ Syats@ecﬁ 'Tﬁroﬁgﬁ %@Hé?nbranes

0Ssi Ieaternatlv trodes
so.ft}hemieumedtsbgo,pﬁm/pmﬂeg Inwh;atmrn feyer y\(ateramdt@cthrg@d through

bul. ar nt S
2L 37t R el P B BB it b Y B odPee o
IHIg haérm@llmé @bﬁa@ﬁmbntﬂm izt intridsced to thichappdrédtas.
closely in the vicinity thereof as is the case with

t he heli cal ,
In a possible alternative, the electrodes 22 may be substituted by providing the

inner surface of the tubular elements 20 with a porous conductive layer so that
the hydration layer is established at the intemnal surface of the elements 20
rather than closely in the vicinity thereof as is the case with the helical
electrodes 22. A porous conductive layer affording as large a surface area as
- possible at which a hydration Iéyer can be established, may be provided by a

conductive open-cell foamed material.

Referring now to figure 2 of the drawings, an alternative apparatus for carrying
out the invention illustrates a hollow cylindrical treatment element 30 in a
receptacle 31 containing supply water to be treated e.g. sea water. The
element 30 is rotatable about its central longitudinal axis indicated at 32, in the

direction of arrow 33, and it will be noted that part indicated at 34 of the
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el ectrodes 22. A porous conductive |layer affording as
| arge a surface area as possible at which a
hydrati on | ayer can be established, may be provided

wioyzodoasinduct i ve open-cell foamed materi al . B5/GB2006/003794

Referring now to figure 2 of the draw ngs, an
alternative apparatus for cafrying out the invention
illustrates a hollow cylindrical treatnent el enent 30
in a receptacle 31 containing supply water to be

GRS B Rl P 5 v

mttﬁnh}mé%@cépfa@;ggﬂn of arrow 33, and it will be noted
that part indicated at 34 of the WD 2007/ 045824 '

PCT/ (B2006/ 003794 7 surface of the element 30

ﬁiﬁd%eal%‘l?—;\{ﬁeﬁthgon%@hs |cﬁé¢ﬁ’isea5a %ha??iﬁ@' Ylebib®s 36 and a
W|t In the receptacle 31 enment 30 there

i disehiasgp slegtrade s @vm@eme@tﬁﬂ @@@l%@‘ @ fwptgrialpuch that it can be
' e I

BRI R syl 8 R 8l o cosod

thhyesudhe chargdeors éts aaderni snlrhica uritie d@ICba[gedcby itiee @Iectrode 37.

used . b har
P REPadP 951 31 6 3 B, bR, Syt S, sl ot the
Hle@eft 30 On efHidtthe €lagtae h‘"éld\llg bs&tabﬁ&hﬂded to the
surface of the elenent 30 on which the electric

field is established. 10 Adjacent the discharge
ﬁ&éérﬁ‘iﬁe %7sch§rgié S%Btr&\@é 87, 8\idsAtwaen8uilét cvhduif 38 contacts

tacts the external surface of the element 30. In
ube extarnal sunece [of theeleg®ni 80ating in the direction of
arrow 33 the charge 15 established thereon by the
charge el ectrode 36 causes a hydration | ayer40 of
doresenatitr theoeleenard t3bidtatingdinothel disgsativneofratrow (&3 teecharge

ae”s‘i’al%lgﬁeé %%é’}"teiag riayotiletcrﬁ%rge electrode 36 causes a hydration layer40 of
pure water to be established on its external surface and the rotation of the
element 30 causes such layer of water to be carried above the surface 35 of
the supply water to the vicinity of the discharge electrode 37. When the
electric field on the element is reduced to zero by the discharge electrode 37,
the hydration layer water is free to flow into the fresh water conduit 38 to be

delivered to wherever it is required.

Referring now to figures 3 and 4 of the drawings, these show a receptacle,
e.g. a conduit, 50 containing supply water e.g. sea water. The apparatus
makes use of a large number of treatment elements as shown in figure 4,
each comprising a ferrite core 51 able to be magnetised and also electrically
charged to maintain an electric field. The core 51 is coated with a conductive

material 52 giving the element sufficient buoyancy to float in the supply water,

tSuch ‘an element, if charged with a negative eleciric charge, will be

surrounded by a hydration layer 53 of water.
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above the surface 35 of the supply water to the
vicinity of the discharge el ectrode 37. Wen the

wel metesss24f i el d on the el enent is reduced to EEVEBIY6/003794

t he di scharge el ectrode 37, 20 the hydration | ayer
water is free to flowinto the fresh water conduit 38
to be delivered to wherever it is required.

Referring now to flgures 3 and 4 of the draw ngs,

Einre oS T SBSE B8 ruofjody s e BEltbiv o e recegﬁacfa 15,
RIVERIRgScILfRNE a8 dnd@einnigiierd obntimeasiyetnta ebtatairlm sharge
as shown in figure 4, each conBr si.n cor

sl coiteh RO RS G TP YRR T TG TereRe. The
S éeigg 48 JRL&Ea (P}/Cﬁ\% &ab&sddd and 'cﬁb?edﬂﬂ@clﬁ@élﬁ/ hdi £ the

w th a conductive materi al giving th
elestrode 56 fotateenits buagnatisy field s suitched 1aik angh s charged

etéﬁn%r}tf, J"?%%g?@ﬂﬁg tﬁ%ms%!; wétéocﬁ*ﬁé %@Qn@htgrflgﬁv RRERES VIR top of

surrounde
tityesl rettieptertld 89 eandareotolleatedrby mmwgmﬂ which is similar in

EPCE%Q’GB an / i@%é grgp?%':l g}dre téd%gﬁ%’éfaae@f&m%g%’vd:ggharges the

dpdcrveefiela ercﬁh qHE Hlsmastss fswasing) tHe glumewétec do flonuiotes b ywater
to a rotatabl e charge el ectrode 56 whj

s B WP RS Goab SR GorRTE el f0do the feed

'QE tements are collected by the el ectrode and
arged electrically, and as the 5 el ectrode 56
rotates its magnetic field irs switched off and the

L e t d t I t "
Zﬂﬁﬁﬁ ke P FR, SRPGICRRE phd ' G B8] lortRl Somdiies and
ﬁng‘bb:hdwhﬂatldws thersof Inman ’nhegt tha spmcified isatwes, isteps or
t to th
é%fé“a«ﬁ%? g bl adhagRline kRt 8 HE TSR pxdydp the
foredBricB& Rt iRsTEBARIred, %k@%&trm@ntﬁw.epwe water to flow
into a water 10 outlet conduit 59, while the

treatment elenents are delivered at 60 to the feed
The features disclosed in the foregoing description, or the following claims, or

the accompanying drawings, expressed in their specific forms or in terms ofa
means for performing the disclosed function, or a method or process for
attaining the disclosed result, as appropriate, may, separately, or in any
combination of such features, be utilised for realising the invention in diverse

forms thereof.
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screw 55. \Wen used in this specification and cl ai ns,
the terns "conprises"” and "conprising" and

vari ations thereof nean that 4 he specified features,
steps or 15 integers are included. The terns are not
to be interpreted to exclude the presence of other
features, steps or conponents. The features disclosed
Chaifnge foregoi ng description, or the foll ow ng
clarms, or the acconpanying draw ngs, expressed in
their specific forms or in terms of a 20 neans for

D oc o Pl i (e Rent IS oy S8 *gbyfly-pitied water from a
WI?@W at8r c@ﬁﬁétmﬁ@@iﬁs%tv@cb’ mafer] ébrﬁPMsm%Qi@ﬂb@t%é Yk supply

such features, be utilised for realisi
Wﬁt@rtouairieaﬁ one ér@&neﬁbsus‘am,ecmatmg @n élleatnmﬁald At or in the
r oVi

?gfnﬂ |ﬂ§/ tfﬁegﬁa ngge(!ﬁ} §aU§a 0Bl hydetign layer of water
MY i@gbéi eSaMIiRE | Wfﬂ@&up;ﬂ?%téﬁin%e%&h?{f bf ik treatment

the supply 5 water to at | east one treatnent
sunfdcede); andesxiragiingn the dwdratiort iaved veateorfram thievicinity of the

ﬁ%l m"lttg;H%ng? 'treat ment surface(s), to cause a

of water nolecules to be established
in the supply water in the vicinity of the treatnent
surface(s); and extracting the hydration | ayer water
Zrom Ah@ethpduaﬂop\;dlbg te pleéimtt whenin ths treatoettsurfate(s), at or in

agC t cla wherejn.the treat nent
e PR 2T BORET Br S Vi SoBPIGrn cipTees a semi-
péesddtis nﬁérﬂbﬂaﬂeﬁ ARt MRl Wahedror GRB MysPftich %?Hi fs extracted by
per meabl e nenmbrane, and the water fromthe hydration

$W@¢tlﬂgsﬂ’@({sug@iyewal@y to quBpewE tigceure §owpdfythsabydration layer
ﬂg@%moﬁghqhgwgﬁbgn%v‘v of the hydration |ayer

3 A method according to claim 2 wherein the electric field at the
freatment surface(s) is created by applying an electric charge to the surface(s)

or to an electrode adjacent thereto.

4 A method according io claim 3 wherein the electric charge is applied as

a square wave signal including square-shaped pulses separated by spaces.

5 A method according fo claim 1 wherein the treatment surface is
provided on at least onle element moveable relative to the supply of water and
at least a part of which is able to be withdrawn from the supply water with the
hydration layer water thereon, subsequent to which the hydration tayer water

is removed from the at ieast one element.

6 A method according to claim 5 comprising rotating an element having a

circumference of which part is immersed in the supply water and part extends
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15 wat er through the nenbrane. 3 A nethod according
to claim2 wherein the electric field at the.
treatment surface(s) is crea@id by appl yi ng an

el ectric charge to the surface(s) or to an el ectrode
adj acent thereto. 20 4 A nethod according to claim3
wherein the electric charge is applied as a square

[ | di -.shaped pul ses. separated ..

9B oy Bl BRSPS SRR AR B be
liflee dcRatine %UBFW\WQ?&@ th S p@Stidt PMvERH itofhrdbe LRAaEIBTROm the
el ement noveable relative to the supply of water and
femeahst a part of which is able to be withdrawn from

the supply water with the hydration |ayer water

t hereon, subsequent to which the hydration | ayer
Tat erA metho@ BRvelihd eclit® Rbom@AsingtevialrPeitmet Birfaces
A met hod accor di n% to claim5 conprising rotating an
o arRlvelity0fi digerest eleraantsemeneablefwilltin dhe papplyiwater and able

| r LAyt Y d . extends 1 L
tggg%e§§%gk’§%pp faﬁgwert?g%&ﬁ h@? Iﬁ&gi&glppoﬁ]asfeéy&aq%t which s
stselientdi @nioial from the elbichesd above the supply

water to a position in which it can be extracted from -
the elenent. 5 7 A nethod according to claimb5

oNpPr4,si rayi.i tr f '
EFur A Y Sl ABE TMrolE AR T Pyfied pgter from o

supppy §f watee coatdninll dissdieed mzﬁmfp&(ﬁﬁmﬁﬁﬁﬂg%ﬁ 48t one treatment

b(’a_%;i ng the hydration | ayer water ichis ] )
WiIese 40 avitiehy tenvrmriv Watshist deliverasiemeans for greating an slectric
AP BLRPAL LTI e AR PV RO et to cause
hoainateomilangerdics smd vestabidhert the@imr Bat Ntheains| &AskbxPacting the
treat nent surfgce to which the supply water is

hydratingy layer yratgrdram the vigninmef the suriases)c

9 Apparatus according to claim 8 wherein the at least one treatment
surface comprises a semi-permeable membrane, and there is means for
su.bjecting the supply water to pressure to cause flow of the hydration fayer

water through the membrans.

10 Apparatus according o claim 9 wherein the semi-permeable membrane

- has an electrically conductive element for application of an eleciric charge to

create the electric fieid.

11 Apparatus according to claim 9 comprising an electrode adjacent the

semi-permeable membrane to create the electric field in the vicinity thereof,

12 Apparatus according to claim 10 or claim 11 comprising means for

applying a square wave electrical signal {o the membrane or electrode.
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field in the supply water in the vicinity of the
treatnment surface(s) to cause a hydration layer to
be established therein; and Eﬁans for extracting the
15 hydration |layer water fromthe vicinity of the
surface(s). 9 Apparatus according to claim8 wherein
the at | east one treatnent surface conprises a

i - I , ' ans_for
B EAERR SlFaHLR 9a 4 Naidtelet I M Ieh 8l are, tgptment
afrfadeds pyolidéd on dtdyest ordd clkahert rhbueaa8 sbhtRat a surface part is

riﬁrrbrgne.. 10 Apparatus according to claim9 wherein .
30ie 1Q eRiimmarRRA ) ey vatentsr aanydatien fayealte pe established

Flégﬁc i : ' j n.electri

t@Ear geérb%ﬁ"tﬁlrjea etfrtoﬁgh?ﬁaggb P@%?&glﬁ{h T%'@ qyﬁ%@%fagteﬂghereon
taca quaditing frowdlich thé roanaiosilogerawvatdresdr okeraflbd&®Hom the
the sem -perneable nmenbrane to create the electric
¢e®eatin the vicinity thereof. 12 Apparatus according

to claim10 or claim 11 conprising neans for 30

applying a square wave electrical signal to the

WenbrApparatusedactdiaddo ddim 13 wheaimbsig deseindidibth@ible and
| east one treatnment surface

claim8 évg%rei.n the@gt ) ; ] )

has 3 cichaRIeBHalapar @A whishe epeiasnes imeversst dn sbe suaply water
' ' dinth I

hePapORh Gathds Sofdie SapB MaBP Lot abl i shed T

thereon and withdrawn fromthe supply water with the

dration |layer thereon 5 to a position in which the
dr ARARRIE, AGCOUING O AN 4 WhekRia SpKbFateigble slement has

LB Yriod f APBH BIBHLAN (Marhy © BBblch WREhFingron taver
tharconaindMiiscirargep do trelease theryelratienh lapet.he suppl y

water 10 and a portion extends above the supply
wat er .

16 Apparatus according to claim 15 wherein the rotatable element
comprises a hollow rolier, having an internal charging electrode to charge the
sgrface thereof at a position within the supply water and a discharge electrode

at a position above the level of the supply water.

17 Apparatus according to claim 13 wherein the at ieast one treatment
surface is afforded by a plurality of discreet eiements moveable within the
supply water and able to be removed therefrom bearing the hydration layer

water which is subsequently removed from the elements.

18 Apparatus according to claim 17 wherein said elements are a material
able to have an electric charge applied thereto and discharged therefrom

respectively when introduced into and removed from the supply water,



15 Apparatus according to claim 14 wherein said
rotatable elenment has a surface which is able to be
el ectrically charged to estabigsh the hydration | ayer
t hereon and di scharged to rel ease the hydration
| ayer. 15 16 Apparatus according to claim15 wherein
the rotatable elenent conprises a hollowroller,
hayi n j i I ' e
ot nea PRl h eSOt A N RERA shiY SRATSs Wi aple to be
f!ndg?eﬁbailghhatrgeteﬁd, eartd diokere ;&IO piCJ?\ﬁijAp tnﬁa(gheaibor‘ﬂ@ahg_a‘or effecting
eve t he. supply wat er. par at us accor di ng
trgn'bq"é‘i?{ﬂf’_[éofﬁ%fﬁé}‘ﬁ Sl“ﬁéﬁ’a‘f’aT%ast one treat nment
surface is afforded by a plurality of discreet
el ements noveable within the supply water and abl e
to be renoved therefrom bearing the hydration |ayer
wat er which is subsequently renoved fromthe
el ements. 25 18 Apparatus according to claim 17
wherein said elenments are a material able to have an
el ectric charge applied thereto and di scharged
therefrom respectively when introduced into and
renmoved fromthe supply water. 12 19 Apparatus
according to claim18 wherein said el enents are able
to be magnetically attracted, and there is provided
magneti c neans for effecting renoval thereof from
the supply water. '



