WATER PURI FI CATI ON METHOD AND APPARATUS | NVOLVI NG
CENERATI ON OF Bl POLAR LAYER Description of Invention 5
woho@/uss2ent i on relates to a nethod of, and appar&B2606/003794
for, purification treatnment of water. The invention
has been devised in order to reduce the energy
consunption in such treatnent for the purpose of
waTER (8Ra k1 @b Meefiors @ap WabRRaTsOTIRIFANEAE Rk 6N Ve 8kporar LAYER

10 I'n many parts of the world the only way in which
the demand for potable water can be nmet is by
desal i nati on of sea water, there being no other
gﬁgpﬁa{ilﬁ w@nﬁhnsour ce. Unfortunately, known

i ques consune |arge quantities of
energy, aggravating the world's problens of energy

5 Cunis inveintion relheslites enethed toflcand apparadls forpporification treatment
desal i nation techniques. The first i|s distillation,

Wi Waterhe TB8I inMeniiie hagabeen jdeviresk &Yy qr@;erpt%d%@%tta%rﬁnergy
‘M&'n%[] ggloh ﬁ@lu?g @'%%}E?g% f )tll?é ?\’Jhﬁjc%e"‘@tt &‘ésagftatl?ﬁ of sea water, to

requir ever I ons
smavMatpatabJeavdateﬂ.S to 50 gal |l ons of fresh wat er woul d
be produced, the remai nder being waste brine solution

contai ning a higher quantity of 20 dissol ved solids

10 UARRakyBads bgtﬁ@tlvoﬁﬁ%%hﬁfw T\{?Wtﬂlht’tﬁ‘tst‘l'@ ddrhakd | *fér potable water
di scharged back to the sea. e other principa

tcanhipé doet I§stad desalinstioni ofasewater, therer b@lnusmmgﬂw practicable

SRR ol o G e Eovk S RB A b8 RRGeR i ftine targe

RiRPEHES of dhéRFU bQQraQ/étlﬁgiltHe doerlaetproBRind Bf enelyytddRsumption.
menbr ane, but t he wat er does, so that the water on the

ot her side of the nenbrane fromthe sea water is a

15 uﬁ]equlag %8%9&% al kpb@nicﬁs%hﬁ%ﬁiﬁﬁ%&b%st hﬂteeggt%/distillation,

onsurrp I ON "asSSOCI a as a
de sehichathieosaliree livedueates idilghatedud proelupeesteanesvhich is then

rc%%lé%ggd ftg rprf)\ﬂﬁerﬁé’teets? the required quality. Typically, for every 100
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 osmosis, in which
the intake sea water is supplied to one side of a semi-permeable membrane
25 and subjected to 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 technique also has a high
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osnosi s technique to function are so high that this
techni que al so has a hi ghenergy consunpti on.

wéeowridssagly it is an object of the present i nPemGBaMG6/003794

to provide for water purification, e.g. desalination,
in a way in which energy cons tion is | ower.
According to one aspect of the invention, we provide a
met hod of water treatment to provide relatively

refierll Eopdhffioh AbRa Ry 158 Srctoring iebgi inyepton o
qarbymlileafOrOWateiy purifidationt &.g.mdkeslinatidnt dn b@ W&y abl whiehdenergy
in the su wat er, and extractlngthe water fromthe

HSRISHMRS W”I'ﬁ \Wer. pr eferably the met hod conpri ses

delivering the supply water to at | east one treatnent
surface; creating the electric field, to cause a
Hxebadingntd aner atsped:teo‘éﬂ;ihakihwsﬁt&nh, we progidel ai mdtlyodfof water

the surface(s xtr ctin hehdratlonlae .
e ol evirRn TR bufled  eliio (e @rsabply  containing
'd]¥§6]¢/éc9’gg§!rt§|° RIS c?@&ﬁ{gataHselEBfrlct fieRt i Ealﬁ‘ﬁ/ & hydration

to provi atlvely purified water froma supp
demraoﬁqwagardnel@ouleedom eslaplishechin thensuppnmaténrand extracting

eat i.n e eld in the supply water to
gtéﬁé%atﬁlgﬁ ﬁﬁ Wfﬁ@%hypg be established therein, and
nmeans for extracting the water fromthe hydration
| ayer. There nag be nmeans for delivering the sup
®

v%@é@rabb/ the meiked @ﬁ@ﬁ%@ﬁtdﬁ#ﬁﬁ“@@ﬁh%@é*pphzbmﬁerf@rg’t least one
FHERHER L SEREDG QLG IS B RS aver o be

hastalalished, iraytes viemitgroffthe sutfaee(s) camd extraétindthe hydration layer
surfa@_ﬁ’gT~| The i nvention makes use of the principle

tWaler hﬁﬂﬁ'F@étV of henpurdaeais)ic field, e.g. adjacent

a surface having an electric charge, water nol ecul es

orient thenselves in accordance with the field and
bEiennveoltian ated egrovides tpparatus for treating water to provide relatively

purified water from a supply containing dissolved matter, comprising means
for creating an electric field in the supply water to cause a hydration layer to
be established therein, and means for extracting the water from the hydration

layer.

There may be means for delivering the supply water to at least one treatment
surface; means for creating the electric field in the vicinity of the treatment
surface(s); and means for extracting the hydration layer water from the vicinity

of the surface(s).

The invention makes 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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structure of the hydrogen bond network in the water
nol ecul es i s changed. Around a charged particle a

waypadraussam shell is established conprising a tRCHIGB2eN6/003794

of oriented water nolecules. The thickness of the

| ayer, in terns of nol ecul es,3depends on the magnitude
of the charge. In the hydration |ayer the water

nol ecul es excl ude ot her nol ecul es and ions. Thus,

ey et avetel, molesibes ThentReRR . ﬂ“edgadsﬁdﬁngefms of
‘Pﬁblé&ﬂe§t Héﬁ@ﬁ#} 8h th@emﬁbﬁi@didé of thelcHafde.t e the Hydeftion layer

he wat er dration layer is substantially pure
me svatemhialecyas Eb@llJéi;et other gaoleevlegsanduians. mibns éEBough the

ﬁsyapag[%ﬁnb%ylegy Otﬂ\snggn%nsgf trﬁﬁlgrges%:(%&lc lLagnoft BaRv imdiBules (the

enibRiddsS Hependifg &h eieé Istrenbite bl the etdotas fistdrat ehersgyface) the
consunption, the overall result is a reduction in

aratenip tb@mﬁ@mqrblayerrﬁesuhsémtwélmp% Maiee Wck Gan hesaxtracted
t

?{’ e§§eeg\ﬁthn§@c}égr%%$ :ebér@‘ %g%rqen%bqeﬁ\t Liy Eagﬁéﬁldnsthan if the

ﬂ'ivaramir\enayferrowetémduypleaemton Almceugh estdidishingi thia lectric field

t hereof may be extracted, b ect e su

QYo BSOS PDSHAEET BNl PemIbR € Heduction in energy

%BEQH @Bn! ayer water through the nenbrane. Then, the
|ch is on the other side of the nmenbrane from

t he sgppl y water, having passed through the nenbrane,

i.§ subst ant.i al purifj nat ed, W t .

Jhe st siriabe Hauistes oatrin e yAhER wldhar GRotrc fiea

¢ Icpedted, hyayeomipriSe 4 B8mRpRAAEABIC! R@wirafde! andaHteavater from

such osnosis 1s substantially Iess than that required

Ege hydratiait layealin diee aiginity thereofymey ke §é§trg§1i$@|s|p§é subjecting the
T B, well o) Bt RS At dban St f6u 0! Byl tayer water

tthughetibmembsarid.ace may be created by appl yi ng an

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 treatment 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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el ectric charge thereto, or to an el ectrode adjacent
the surface. The charge may be applied as a square

woeave/mesgmal i ncl uding square shaped pul ses separaB0h6/003794

by spaces (of zero signal).The advantage of using such
a wave formto create the eleftric field in the
vicinity of the surface is that during the pul ses the
electric field is applied quickly, and the hydration

I t abl h d h t ak f] I

LR E00 7 AL BBl oS08 Bl n e

'?/Ycﬁ‘r‘ilﬁf bPihé %(ﬁfaceslsr flfafifthgatié b&ls@b' thel elgedss field is applied
hrough the nenbrane under pressure an alternatijve

mucéekst radsk thenhydrating layerr estabhshes&@fvhlﬁbttekew iinites plbgit small
It
é@?é)acﬁgﬁﬁ%ﬁ%%%%ﬁa Rgﬁyr%[nan}% Ptté'g% “@%2&3{ | eaelp'f‘ar}/er is released

sindf i8adlntd EasseihedBgH thenveattrane eihder pressaré.he suppl y
of water and a part of which is able to be w thdrawn

fromthe supply water with the hydration |ayer water
thereo t !

VR B Aerh i RISGER B Ry el gl 3 Bhuio it o
lpassothedughl a mechthane the:wad:emﬁ‘myelneleadtrapia&d bymrer/@mg the at

h I
S| GreeRierd P\Tase ) AP PR HYBER Bt (o iy supply of
Wtel bRA Phakths \ﬁl'ﬂ%ﬁﬁ'é‘tablé’f‘o befigthrakAvieorhhte Iy water with
water to a position in which it can be extracted from

tthe heideationt layBootater thrrepable acpesition IWIﬁIa\ibeahydratlon layer
ace ctrically charged to

é’%‘i‘t%%%ﬁhtrﬁwoﬁﬁgﬁﬁfﬁe‘%ﬁgﬁ% ‘?nt?hereon and di schar ged

to release the hydration |ayer water. It nmay be in the
formof a hollowroller, having an internal charg
eihecelenent ) ha refetable asdriavesa pnﬁerrafﬁfeawala)%b%nme@ed in the

ggiﬂw\g%tbgb%ﬁtg B! %,I%te(\?/é oé?rgtf apﬁ% 368 %rugs \)é\{v'éférr \Iﬁ%é‘lt hdration

tihgerhyatedchanby atational tiie elenbdre, Be niftedeatidver thefsLpplyt water to

extract ed.
a position in which it can be extracted from the element.

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 roller, 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 to be removed
therefrom bearing the hydration layer water which is subsequently removed

from the elements.
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In anot her enbodi nent, the treatnment surface may be
afforded by a plurality of discreet el enments novabl e

waoizbdtioasselhe supply water and abl e to be renove#CT/GB2006/003794

t herefrom bearing the hydrati %n | ayer water which is
subsequently renoved fromthevel enents. Such el enents
may be of a material able to have an electric charge
appl i ed thereto and di scharged therefromrespectively

858, LRSS Y 6 AT0RBPAE L B 55, BB o ol

al'so
tthergtemana ! distiesrgetl fhevefrbime resyeptiyvelyatndrenc dmtrdbuced into and

effected b magneti ¢ rempval el enent. The i nvention .
VEMOveEL ol theSUpheWatss b May.alrpINiavei MROREHG PERSsties so
¢ . . Sl : .
el 1 RAFORRP HERT I BB WAREF Ban DEHEied b £magnefi
cemopahglepogntt he net hod of the invention. Figure 2

illustrates diagranmatically a second apparatus for
carrying out the nmethod of the invention. Figure 3

I Thalriventies il ddnABERIdseAbbY by WhY 'ofl sBRAME FRIN référeinge to the

apparatus for carrying out thé invention. Figure 4
Aacoppanying dewings olighichh el ement for use in the
apparatus in figure 3. Referring firstly to figure 1
of the drawings, this shows a first enbodi nent of

aﬁPareau Us sapespaid Yiehwoof Beirshemiboditent &f aeparatiset darrying
hol | ow cyl i ndrical casing 10 having end caps 11, 12

ragee metbpg of diwention-he casing 10 at bolted flanged
PRRLP S R yAiceld e R ApEaRSyd oy Bt out e
supihlog ofctherntemtiohe treat nent apparatus and the other
fl%éupeu%l ﬁfusirggse%?égré%rﬁgt?acaﬁ{/]dg tﬂfrdtg%bggfni"ngl% of apparatus for
carrying out the invention.

Figure 4 is a cross-section 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 apparatus and the other 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 incorporate 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 tube plates 17, 18.
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10 there are provided tube plates 17, 18 and between
these two plates extend a nunber of tubular treatnent

weleimwassd 20 whi ch incorporate sem -perneabl e FEMEBROBH03794

all owi ng reverse osnosis between their inner and outer
surface. Generally inits m d6regi on the casing 10 has
an outlet pipe 2 1 communicating with the space
surroundi ng the tubes 20, between the tube plates 17,

AL S0 S Va5 RS AR e v
ety é&ﬁbﬁéﬁﬁo iBSinh8fs GdRd a@tln&%ate'dfbtl@_e supply

water’ e.g. sea water is introduced through one of the
pi pes 15 16 and passes through the tubul ar el enents

Tio s, Sy SPRIRL % shPad®lis Rl a8l ookl BB hogees 15,
23 afPpBEsSd frerobgh ah@twmﬁledlemérﬁgamw e sithasged through the
t her ebet ween. During such pul ses, hydration |a

fothereef e Ripes dbedBr AsgUAre-WAYE waaaqe iy appliedh o the electrodes
it .
75, SRS SR SR 80 b SR Burng st

fp;hmb“&t Iq mﬂém%m @rrelf?rmeuemsehie atectradezbire the vimasity of the
thro t he menbranes of the eI nments 2 A sufficient
phtesaal serfages e Hhe Pledrents 20helns spﬁaa%%@sw‘fv‘%@ tg, BHSes of the

Q3B a%agﬁ’gm'f@hgﬁfén% Itayér e r%[éds@ﬂeénd\@é abld & pass

ke pl ace ng passed through
rtbndmganehe omentlrranee nefntthe 26lemérds pa0i f i /édsufy‘ame@t i prigssure is

g’g%la ayn frbw%grﬁ(:hai%efgr %ﬂél?ﬁgmgbﬁgqa&sﬁ rt]ago%]oﬂhe hydration

GErSRatet tb itﬁl&?ﬁla%@' SFECtVERC eRhUiAb! pusselaRrdutM the membranes
introduced to the apparatus. In a possible

afttberelemests 2Re the gerified dydeatiamiayes wgsﬂs figcharggd through

To8ich 23, 1 ORGHPHEL BRGyBlod Foh P Ao RoBIB G Bhrse o
|haytesr daffine Bonleehthtesh tiant that intloeluoed ts thd apparetud.he
el ements 20 rather than closely in the vicinity

thereof as is the case with the helical electrodes 22.

Thi aﬁ(?éé?blg%H‘Fétlv%etﬂﬂl‘éﬁtraééé’ﬁ Sy BS SuBSERit& BY bf&iging the
inner surface of the tubular elements 20 with a porous conductive layer so that
the hydration layer is established at the internal 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 layer 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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possi bl e at which a hydration |ayer can be
establ i shed, nmay be provided by a conductive open-cell

wobaenmwdssmt eri al . Referring now to figure 2 of PCA&B2006/003794

drawi ngs, an alternative apparatus for carrying out
the invention illustrates a héllow cylindrical
treatnent elenment 30 in a receptacle 3 1 containing
supply water to be treated e.g. sea water. The el enent

Sy AR ol A S B v

VMfIIJ(HI f&e%‘f’aélé‘%ﬁ.pa” i ndicated at 34 of thesurface
he el enent 30 extends above the normal |evel 35 of

supply water within the receptacle 3 1. Wthin the

nt, 30 there 4 Lspose ar.gj e 3
INGAE" In AIGMBhE AC 0o B0E° Hhrdehl b MbiP S Hediie3p and 2
aisBHRGé dleditveie Shaheidleant B8 belirerof a¢ﬁétb)fab§1@¢rgﬂﬂht litycan be
the electrode 36 and maintain the electric fie

clectdealychargrd divathgeeleptredes 38 ans maintainy m:%leemcu field caused
giryzglﬁ]ﬂ] %@%;%z Phhifs gkfe‘f'ﬂ %gl aég un-lc—{‘% ds% %?é%d)%gﬁth Ieét??de 37.

capa0|t|ve rtace o
tTie eleetrodés 36, G arbi aheih’dét& ezhmxtlinvety toepldedlts the surface of the

est abl | shed. Ad acen i.schar ctrode 37, a
el on Vt’)u'P éhe@jﬁﬁﬁ" ‘{ledlggs Eéwg’ﬁ%?%‘?t he ext er nal
surface of the elenent 30. In use, with the el enent 30
rotating in the direction of arrow 33 the charge

edjatentsthedlisdttearge releqtradESZ hafrpshelvater oodlet 86nduiti88 contacts
ter to be established on

h dr at 4
g% (’J}Elﬁﬁ%ﬂr# ot 8% eihadT ot ati on of the el enent

30 causes such | ayer of water to be carried above the
surface 35 of the supgly water to the vicinity of the
dnmlrvgl& éhe clervaat 30, roliing inhtheediseetianc of petow 88 theecharge

SRl b BAHERY 10 SR ot SR BeR R bR ffero o
fﬂLﬁ‘éhNAﬂ%? &b o edtiblisRéd ton he ededrnuksedat® aﬁdeﬂmvmtatubn of the
Ieslerlg‘l(teaﬂ’tJ I:%{)ecdauses 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.
Such an element, if charged with a negative electric charge, will be

surrounded by a hydration layer 53 of water.
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Referring now to figures 3 and 4 of the draw ngs,
t hese show a receptacle, e.g. a conduit, 50 containing

weupplogsseat er e. g. sea water. The apparat us maRes/GBRE06/003794

of a | arge nunber of treatnment elenents as shown in
figure 4, each conprising a f&rrite core 5 1 able to
be magneti sed and al so electrically charged to

mai ntain an electric field. The core 5 1 is coated
with a conductive materi al qglVlngthee

Figure & ehows fegdrioyew oF p&aﬁdeP 7 e BBy ofelbe recegtanle 15
gﬁléreggwgeé]\lﬂgmér[) s HLL GG Y A Jl&g?e 'leﬁé‘ﬁﬁﬁifo& RPFG 2 Fotatable charge

e surroun ydration |ayer
BREEbAEISBUNVRICH |Shna§nétmd mtmeefcﬁlamewoﬂéel cnrnumﬁ@’ence The

Sleovants are i chleetes bu e migtads eod Shanted Al ad as the
[e%%58d865ﬁbt%sc s @d&ﬁ@@t ﬁél@dlso%vﬁlﬁhéé @ﬁaéh@ftheOfcharged

S cl rcunference. ments are collected by t
eleemmsdelemsedahw thedsalt seter caheplematSaﬂowrt@wards the top of
el ectro

56 rotates i net I
i koS 868 eV ULt BYAHGGFE smier i
%ﬁﬁfuctlyf‘netoech@ d@e bledtrobieveX dichirget elpcwbdé B8 discharges the
receptacle 50, are collected by a collectin

ledﬂcltrm fisid imnncﬂnel elomanits.aieleasing i PUE WaeT 9 Hol into a water

ﬂ tgq:q:@[ %SS @lﬂedﬁ}e?g%{ﬁﬂéerﬁe I%rlrr?gmsr é’r%edéglggélcz éf‘éRQﬁhe feed

Rufey BBt er to flowinto a water outlet conduit 59,
while the treatnent elenments are delivered at 60 to
the feed screw 55. Wen used in this specification and

3@6{:}@%3&&"% L&ids sfpe%‘im}%\"tlbﬁeénd aQdimS oMY 118HA8" "Mbrises” and

t15hs There mean that the specified features,
stempprising' ahdgmrratlane therelofidean thaé thespecified faatures; steps or

be i nt g de th th
Teapeiscare Siayded, T ioTancte et B8 ifiedleibd dp soigiude the
gr?ee%(ﬂ‘gc of F M8} ehtRICEIREI R onforidngs.f ol | owi ng cl ai ns,

acconpanyi ng draw ngs, expressed in their
specific forns or in ternms of a

The features disclosed in the foregoing description, or the following claims, or
the accompanying drawings, expressed in their specific forms or in terms of a
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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means for performng the disclosed function, or a

nmet hod or process for attaining the disclosed result,
waEppspri ate, may, separately, or in any CORDT/GBR0051003794

of such features, be utilised for realising the

invention in diverse forms thereof.dains 1 A nethod

of water treatnent to provide relatively-purified

water froma supply containing dissolved natter

ce ksing creating an electric field to cause a

h ion |ayer of water nolecules to be established

in the supply water; and extracting the water fromthe

hydratjon Jayer. 2 A nethod, according tqQ claim.]1,

Chmpr i ARG ORI oSt o PP ViR Bhlatvsypuriagwatae from

t AgR: af t i ri el P

s ORioB ioRGL.| AmBHERY] &8alihg ¢ qifetric field to

eCRUSSl A shystiatiom layer of watertmolsicutasetcs bef establshedairdthe supply

T e s R O A
wherein the treatnent surface(s), at or in the

vicinity of which an electric field is established,
cdnpr iR dBeodearcasdingeattiantd nberpesingrdelivesingthersupply water

fgo ' LAy, I.S. t bj [

(R It B Heethen Dtk B, B Sedr & o spuse the
t yelratjah elm'rergof eter wlmled:ulé@&gm_dst?)hlﬁﬁﬁf!! ﬂp@he ﬁi@niltya of the
met hod according to claim herein the electric fiel
a?”’%‘?@@i endnexracting Hlee@ygrat@nchaaaf satex froppIthe ndciaity of the
& ffeck(g. charge to the surface or to an el ectrode

adj acent’ the surface. 5 A method according to claim4
wherein the electric charge is applied as a square

S e T S A Y
ttheavigrity SErWRER bR electric field is established, comprises a semi-
permeable membrane, and the water from the hydration layer is extracted by
subjecting the supply water to pressure to cause osmotic flow of the hydration
layer water through the membrane.

4 A method according to claim 3 wherein the electric field at the
treatment surface(s) is created by applying an electric charge to the surface or
to an electrode adjacent the surface.

5 A method according to claim 4 wherein the electric charge is applied as

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

6 A method according to claim 2 wherein the treatment surface is
provided on at least one 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 layer water

is removed from the at least one element.
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provided on at |east one el enent noveable relative to

the supply of water and at |east a part of which is
wahbw/uss2ibe wit hdrawn fromthe supply water w POTHGB2006/003794

hydrati on | ayer water thereon subsequent to which the

hydration | ayer water is rermv%d fromthe at | east one

el ement.7 A nmethod according to claim6 conprising a

rotating an el enment having a circunference of which

part is inmersed in the supply water and part extends

above the supply water, so that hydration |ayer water

cAn byA gaethod @icsprding e claimn tedomapuisiegta etatipply elkeent having

i,.ch can beetra ed fr mthe
o SHreBReriE ol WIS ket i ABrag B it SRl atgr and part
mdsndd Bpole ahknEWPply Wt 8o ﬂﬂatah)mréf Ghilh e@%ater can gy said
di screet el ements noveable within the supply water

dptadionobg diffach@bere t ther sunriyn water itaga hyasition dm Wlaybrlt can be
.%E;ted/\fpb@f}&%se@,%gﬁlequent ly renoved fromthe

enment paratus for treating water to provide
reI ativel y- purlfled wat er froma supply containi ng

$ ssol ved Fraq%t er, ri sing. neans for creating
ect 't B5thed @eepr 'Pﬂe 'ﬁm‘% GRMEersing Rfawémgatreatment surfaces

forda irality! SV@isc %t @Ferﬁéﬁt?r om@é‘cﬁg ‘p@@{ rg;trlﬂ% ﬁépﬁlyr{}?%ﬁ@nd able

for extracting the water
A@@@rrmedctmmfrmg hearimgaiydratiaroayer siater, vl i Subsequently

water to at | east one treatnent
ggw\cjlxgéfmﬁ%g %ﬁg@geati ng the electric field in the
vicinity of the treatnent surface(s), and neans for

extracting the hydration |ayer water fromthe vicinity
& t hépparatysdios Yreating Appier 4o wsovide oebiitivglyturifiea watd from a

S A o A 0B S B B B
sﬁletaj mcihengmpﬂye veatepty ca@deeh Hyirtics faye? td Cbecéétéﬁllshed thereln

tic f#ow of the hydration |ayer water through
ﬁg gafes for extracting the water from the hydration layer.

10 Apparatus according to claim 9 comprising means for delivering the
supply water to at least one treatment surface; means for creating the electric
field in the vicinity of the treatment surface(s), and means for extracting the
hydration layer water from the vicinity of the surface(s).

11 Apparatus according to claim 10 wherein the at least one treatment
surface comprises a semi-permeable membrane, and there is means for
subjecting the supply water to pressure to cause osmotic flow of the hydration
layer water through the membrane.

12 Apparatus according to claim 11 wherein the semi-permeable
membrane has an electrically conductive element for application of an electric
charge to create the electric field.
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12 Apparatus according to claim 1l wherein the
sem - per neabl e nmenbrane has an el ectrically conductive

wehemmass2fior application of an el ectric char gePCm/GB2006/003794

create the electric field. 13 paratus according to
claim 11l conprising an el ectrode adjacent the
sem - per neabl e nmenbrane to provide full creation of
the electric field in the vicinity thereof. 14

Agpar ﬂ‘bgéraﬁ% SclbRfing %o €l 1L €oR) rféin’@j Hh Ble @RIBY h&jabent the

nmeans r applying a square wave e ectrical signal to

sémi-perrbeable mendirane todwovids fafpaeatians of #he etaiidc figld in the
erein the at | east one treatnment surface is

ﬁ'FW&éﬁ Wﬁ at | east one el enent noveable so that a

surface part is able to be imersed in the supply

water for a hydration |ayer to be established thereon

44d whpparatup agcendingetos olginy12ureslaiint 13 e BRGNS for

B 55580 PRI SR Sy 2

Appar atus accordi ng to claim 15 wher ei n sai d el ement
i s rotatable andhs circu nti al of whi

381 t | ORPARAHIATASCOIING ot Ha b WPRTEGHTen Al IGASi g dietment
Ziﬁ%{@ n?%g%e@gaﬁ% E@I&hegﬂ%o@@@ﬁe&&%aﬁ%&]rﬁdd&pad is

rotatabl e el ement has a
sbief tadee u\immetsadsuﬂhleesmlyowa’ar dort a hydrdtipndayergeda established

stablish the h t|o r thereo nd, di,schar,ged
P endoni e Be Skl wate i R Y SRR UAR spereon
f%@éﬁbﬂn\ﬂﬂﬁr&i the 'F@dfa%ﬁt I%'%ﬁ vRlteMeah 68MBRicved flom the
ol | ow rol having an i nternal chargi ng el ectrode

Btemem‘.rge the surface thereof at a position within the
supply water and a di scharge el ectrode at a position
above the | evel of the supply water. 19 Apparatus

aecor gipharitds Aozbraing toveRiii 16 Wherdineslidrefment isaotatalsle and
has a circumferential part of which a portion is immersed in the supply water

and a portion extends above the supply water.

17  Apparatus according to claim 16 wherein said rotatable element has a
surface which is able to be electrically charged to establish the hydration layer

thereon and discharged to release the hydration layer.

18 Apparatus according to claim 17 wherein the rotatable element
comprises a hollow roller, 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.

19  Apparatus according to claim 15 wherein the treatment surface is
afforded by a plurality of discreet elements moveable within the supply water
and able to be removed therefrom bearing the hydration layer water which is

subsequently removed from the elements.
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15

afforded by a plurality of discreet elenents noveabl e
within the supply water and able to be renoved

woOher/@issam bearing the hydration | ayer water WRCTIGH26806/003794

subsequently renoved fromthe el ements. 20 Appar at us
according to claim19 wherei n%aid el enents are a

material able to have an electric charge applied

thereto and di scharged therefromrespectively when

i ntroduced into and renoved fromthe supply water. 2 1
Appar atus according to claim20 wherein said el enents

@0e aAppdratuseacmgdieyi toadldiyn 40twirereabbaid elethdniietee bsmaterial

BHER 481 TV RIECAn 9 din PP (e @ dhalener 4k drchasged therefrom
: ' ensoRst i@kl

OB b Ron TRl tORR! rerfueel SO AL SrRY wist,

i n the acconpanyi ng draw ngs. 23. Any novel feature or

i Vf Lg@?g%ﬂ%&%ﬁg%é@%%bﬁio O\vaeﬁc’é:rre{nbge%d hé:icral%'e%tsag% able to be
magnetically attractable, and there is provided magnetic means for effecting
removable thereof from the supply water.

22 A method of, or apparatus for, treating water, substantially as
hereinbefore described with reference to and as shown in the accompanying
drawings.

23.  Any novel feature or novel combination of features described herein

and/or in the accompanying drawings.



