
METHOD FOR SANITIZING AN ELECTRODEIONIZATION DEVICE

BACKCROUND OF THE INVENTION

[001] The present invention relates to a water purification system that

incorporates an elech'odeionization (EDI) device; and npre parlicularþ to a rpthod

of sanitizing the EDI device.

[002] Electrodeionization generaþ refers to a process for purilying liquids

by combining ion exchange resirs, ion exchange membranes, ¿urd electricity to prnifr

the liquids. the use of water punification systers has increased in many industries. In

parlicular, pure water is used rn ûany indust¡ial processes. Some of these processes

include: producing semiconduotor chþs, power plant operatiors, petochemical

applications and proclucing plnrmaceuticals. Ion exchange resins, reverse osnrosis

(RO) filtratior¡ and electrodiaþis techniques have been used to reduce the

concenhation of ions ìn a þuid. EDI devices are now commonly used as RO post

heatnrent to reduce the concentration of ions producing ultra-ptre water.

[003] An EDi device generaþ includes an internal chamber, within which

altemating arrangements of cation permeable membranes and anion permeable

membranes define compafttnents. The diluting compartments contain ion exchange

resin pafticles, which are regeneratcd througfr electric field induced water

dissociation, The concentrate compaftments may contain ion exchange particles or

inert plastic netthg to maintain membrane separatioq and allow water flow. An

applied elcctric cwrent induces ion migation fiom the diluting comparhrents tlnough

the ion exclungc media and ion permeable membranes into the concentrating

contparhnetits. The liquid flowing tluouglr the concentrating courpaftrrents is

discarderl or partially recycled. The purified liquid tìowing tlrougþ the cliluting

compaftments is recovered as dernireralized liquid product.

[004] Operation of the rvater ptrilìcatior-l system intècts the EDI device ',vith

bacteria and other urdesirable substances. A sanitization process is r.sed to disinfèct

the EDI device Sorne clisintècting methods involve passing a disinfècting solutiorl

which nu), inclLrLle a chernica-l at a temperatlue surflicient to irmctivate arD/

microorsanisnls in thc EDI clcr,ice.
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[005] There are a fèw issues rvitli knowri metlrods of clisinÈctirrg tþe EDI

device. Known niethods require extemal eqLrþnrent (rvater supply, hcating means)

etc) to disinfect the EDI device. Chernical disinfècting solutiors may coffain

chemicals that react with the active components in the EDI del'ice. This rnay lead to

conponent degadation and the decrease of the t¡sable life of the EDI device. These

issues add to the cost and conrplexity of thelvater ptnification systen

[006] For the fòregoing reasons, there is a desire fòr an inproved methocl of
disinfècting an EDI device. The method should reduce the need fbr external

equþment and disinfecting ohemicals.

BRIEF DESCRIPTON OF THE INVENTION

[007] In accordance with an embodìrrent of the present itvention, a method

of sanitizing an electrodeionization (EDI) device, the method corrprising: providing

an EDI device conprising an intemal chamber conprising: an anode corrpartment

adjacent a frst end of the intemal chanùer, a cathode conparlment adjacent an

opposite second end of the intemal chamber, and a plurality of ionic membranes

positioned between the anode and the cathocle conparhnents; stopping a fluid supply

to the intemal chamber; supplying an electrical power across the anode ancl the

cathode corpartments until a temperature within the internal chamber is withi¡ a
sanitization range; and controlling the electrical power to maintain the temperature

within the intemal chamber within a sanitiz¿tion range; wherein the elevatecl

temperature producecl by the electrical power sarritizes the EDI device while the fluid

supply is minimized.

[008] In accordance with an altemate ernbodirnent of the present inventioq a

metlrod of sanitizing an electrodeioniz¿tion (EDI) device associated with a deionized

rvater producing syster\ the method comprising: providing a water purilìcatio¡

system configured for producing cleionized lvatcr, the rvater pufìcatiori system

conprising at least one of a micro-lìltration apparatls, ar1 activated carbon tower. or

a reverse osrnsis apparatus; pror.iding an EDI clcrice. integratecl rvith the water

pu'ifìcation systenl rvhereir the EDI dcricc conpriscs an intenul chanrber

conrprlsing: an auode colnpaúlÌtcut acljaccrrt a 1ìrst cntl til'the intcrlal clullrbct.. a
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cathocle conrpartmerrt adjacent an opposite second end of the intenral chamber, and a

plurality of ionic nrembranes positioned between the anode and the cathode

conrpaftments; moclulating an i,solation valve to stop a tluid suppþ to the irtemal

chamber; suppþing an eleotrical power to the intemal chamber to create a

temperature rise with the intemal chamber; determining whether a tenperatwe within

the intemal chamber is rvithin a sanitization range; and rnaintaining the tenperahne

within the saniliz¿tiorr range; rvherein tlie electrical power sanitizes the EDI device,

BzuEF DESCRIPTION OF THE DRAWING

[009] FIG. 1 is a schetnatic illusnating a known water prrification system

[010] FIG. 2 is a schematic illustating a water puification systenl in

accordance with an enùocliment of the present invention

[01f ] FIG.3 is a flowchart illustrating amethod of disinfècting anEDI

device, in accord¿rnce with an embodiment of the present invention

DETAILED DESCzuPÏON OF THE INVENTON

[012] The present invention has the technical effect of disinfecting an EDI

clevice of awater puu-ification system The present invention may be applied to an

EDI dcvice having an intemal chamber coÍprising ion exchange conponents, The

ion exchange cornponents nray irrclude, but are not lirnited to, an anode corrparhnent

adjacerf a füst encl of the intemal chamber, a cathode compaftment adjacent an

opposite second encl. The urtemal cl.nmber may also conprise aplruality of ion

selective rnembranes positioned between the anode and tlre catlrcde conpartnents.

As ilhrstratcd and described hereirl ernbocliments of the present furvention seek to

sanitizr the EDI device without the use of sanitization chemicals ora secondary hot

rvater slppl-y.

[013] Detailccl exan4rle enrbodirneffs are clisclosed herein. However,

specific slructlral ancl liulctiorral details discloscd hercur arcrnereþ representative fbr

pLuposes of clcscriburg cxanrplc embodùrrcuts. Exarnple embocliments may, horvever.

be cnlbodiccl h rruny- altenrate flrrrns, ancl shoulcl ncit be consh-ued as lirnitccl to onlv
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the er¡bodirlents set fòrtli herein. Forexample, but not lirriting o[ the w¿rter

purification system 100, as illushatecl in FIGS. I arrl ?, comprise the fòllowing

compotrents: a heat exchanger 105; a nicro-filtration apparafts I l0; an activated

carbon tower 115; a tank 120; aprurpl25; areverse-osr-rrosis apparahrs 130; and an

EDI device 140. Ernbodiments of the present ilrvention are not intende<l to belimited

to a water purification system 100 corrprising all of those components. Indeed,

ernboclirnents of the present invention may be applied to other water purification

systems 100 conrprlsing more orless than the aforementioned components.

[014] Accordingly, whle example embodiments are capable of various

rnodifications and altemative fòrms, embodirnents thereof are illustrated by way of
exanple in the drawinp and will herein be described in detail. lt should be

understood, however, that there is no intent to limit example ernbocliments to the

particular forms disclosed, but to the contrary example embodiments are to cover all

rnodifications, equivalents, and altematives 1àlling within the scope of example

embodiments.

[015] It will be understood that, although the terms lirst, second, etc. may be

med herein to describe various elements, these elements should not be limited by

these terms. These terms are orfy wed to clistinguish one element from another. For

example, a first elerrrent coirld be termed a second elernent, and, sinilarly, a second

elemetÍ could be termed a füst element, without departing from the scope of example

embodiments. As used herer¡ the term "and/or" includes any, and all cornbinatiors

of one or mol€ of the associated listecl items.

[016] Referring now to the FIGS., where the various numbers represent like

elements tlrouglnut the several views, FIG. I is a schernatic illushating a known

rvater pr-ri1ìcation system 100. FIG. lrnay becomidered anon-limiting exanple of a

kuown configuration of awater purification system 100. Feedwater enters tlie heat

e.xchatrger 105 and is treated bythe micro-filh'ation (MF) apparahrs ll0 and then by

the activated carbon (AC) tower l15. Next, the fèedwater is fòd liom the tank l20to

the reverse osmosis (RO) apparatus 130 v'ia the pulp 125. lf required. the penneated

rvater fiotn the RO apparatr,s l-10 is conclitioned by the heat exchanger l3-5. Next. the

fèedrvatcr is heatecl by tlie EDI dcvice 140.
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[017] A knorvn rnethocl of sanitizing the water puification system 100 nny

irvolve the tòllolving steps. First, fòr disinfecting purposes, hot water of arourd 175

Degrees Fahrenheit may florv liom the heat exchanger 105 to tlre RO apparatw 130

via the MF apparatus I10, the tower 115, the tank 120. and the purp 125.

[018] Next, the EDI device 140 is disinlècted. Here, water atan ambient

temperature flows through the heat exchanger 105, the MF apparatus ll0, the tower

115, the tank 120, the pump 125, the RO apparahrs 130, the heat exchanger 135, and

the EDI device 140. The heat exchanger 135 heats the ambient water ata specilied

rate urtil the temperatun:e reaches around 175 Degrees Faltenheit, as the water exits

the diluting compartment of the EDI device 140. Next, the hot water flows tkougþ

the EDI device 140 ñr a designated soak time. Next, the hot water is cooled at

designated rate until the temperah¡e at the outlet of the dihrting compartnrent is

around 95 Degees Fahrenheit.

[019] FIG. 2 is a sohematic illustrating awater purification system 100, in

accordance with an embodiment ofthe present invention Embodiments of the

present invention provide a system for disinfrcting the EDI device 140, withorú the

use of a heated water supply and/or chemicals. The majority of the components of the

water puification system l00may betlre same orsirnilar tothose ilh$tated in FIG.

1. Forcompari,son purposes, the discussion ofFIG.2will lòow onthe aspects and

the feattres of thc present invention. As illustrated in FIG. 2, embodiments of the

present invention do not require the heat exchanger 135 to heat water ñr me in

disinfècting the EDI device 140. Asdescribed below, anisolation valve 145 stops the

water suppþ tlowing into the EDI device 140 rvhile the disinfecting process is

perlormed.

[020] Ernbodiments of the present invention r,se electrical power to disinfect

the EDI clevice 140. Here, anelectrical suppþ clevice 160uray use resistive lreating

to heat tlie intemal chambers of the EDI device 140. Tlie heating may occur urtil the

internal charnbels re¿rch a sanitization temperature.

[021] -fhe resistive lreating is aresult of the ionic nnvenrent th¡ough the

inter-nal cl-nnrber. 1hc liiction that is created tluougþ the ionic mcrvernent increases

the ternperafi-u'e rvithin the internal chambcr. As the ternperature of the iltenul

clnniber increascs. the r,rscositv of the tÌuicl therem dccrcascs. thc fiiction alscr
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decreases, and tlie ionic trnvement increases. Thi.s, along r.vith cltlier rvater splitting

phenomena, may result in an overall decrease in tlie elec[rcal resistance of the EDI

device 140. Given the proportional relationshþ between v'oltage (V) and the product

of curent (I) and resistance (R), V: I*& the fòllowing non-limiting example

denxrnstrates the effect of the heating of tlie intemal chamber, in an embodimerf of
the present invention 

Initially, the temper-atue of the internal chanrber is arourcr 20
Degrees Centigrade, ard the voltage around 150 Volts.I A constant cr¡rent is applied and the voltage becorrps an
indication of the resistance.

t The vohage decreases to aroturd 100 Volts when the water
within the intemal charnber is in the sanitization tenperature
range.

Thus, the voltage drop across the EDI device 140 may be monitored to determi¡e

whether the intemal chamber is within the sanitization range.

10221 Temperahre devices, such as, but not limiting ol thennocouples,

resistance terrperahne detectors (RTDs), or the like, nray also determine when the

sanitization temperature has beenreached. Alißt embodiment of the ternperahne

device may conprise an extemal terrperah:re device 155, which may determine the

terperahre on a swñce orfside ofthe EDI device 140. This nray be consideled the

skin temperatwe and may correlate to ter¡peratrÌre within the intemal chamber. A
second embodiment of the temperatr.re device rnny conprise internal tenperature

device 150, which may determine the terrperature inside the intemal chamber. A

third embodiment of the teuperattne device may cornprise a devi<;e that measures a

temperahre of the water within the internal chanrber, which conelates to the

temperature inside ofthe internal chamber.

10231 After the intemal chamber maintains the sanitization tetnperature for a

soak tinre. a rinse nray be perlònned to remcve collectecl organic and inorganic

irnpr.u'ities fiom the EDI device t40.

10241 In an alteurate er¡bodirrcnt of the present invention, a recircr-rlation

system ló5 nray beirfegated with the EDI dev'ice 140. T1lis feature may increase the

eflìciency of the sanitiz¿tion process. In an ernbodirrcnt of thc recirculation systern

ló-5. the clisclntgc flow'ing tlrough an outlet of the EDI clevice 140 is retulecl to an

inlet of the trDI device 140.
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[025'l In another ahernate ernbocliment of the plesent invention, the EDI

clevice 140 rrny serve as the primary heat source fòr sanitizing the ,water puritìcation

system 100. For example, but not limiting o[ the water exiting an ourtlet of the EDI

system 100 may be within tlre sanitization range. This rvater rrny be circulated

througþ corrponents of the water puu:ification system 100 which require sanitization.

L0261 Depending on the sLe and complexity of the water purification system

100, the available heat from the EDI device 140 rnay be inadequ,ate to sanitize some

cornponents. Here, the embodiments of the present invention may allow fòr

integration with aboosterheater l70orthe lfte. This nny comprise the fòrm of a

preexisting external heat source, a new extemal heat source, or combination thereof

In rse, the EDI device 140 rnay serye as tlre prirrnry heat source and the booster

heater 170 as the secondary which collectively operate to provide sufücient heat to

sanitize the conponents of the water purification systern 100.

10271 FIG. 3 is a flowchart illustrating a method 300 of disinfècting an EDI

device, in accordance with anembodirnent of the present invention. The steps of the

rnethod 300 rnay be performed manually; automatically via a control systenl or the

like; orvia acombination of rnanual and automatic steps. The following discussion

focwes on an application where the steps of the method 300 are autornatically

performed via a control systerr¡ or the lke.

[028] As will be appreciated, the present invention may be embodied as a

rnethod, systenr, or corputer program product. Accotdingl¡ the present invention

may take the form of an entirely hardware embodiment, an entirely software

embodiment (including finnware, resident sollware, micro-cocle, etc.) or an

embodiment combining software and harclware aspects all generally retèned to herein

as a "circuit", "module," or " system". Fulhenn¡¡re, the present iuvention may take

the torm of a computer program proclLrct on a conrputer-uable storage tnedium

having corrputer-usable program code embodied in the meclium. As u-sed hereiq the

tenrx "software" and 'lrm\À'are" are interclungeable, and inchrde any cornputer

proglanl stored in merrnry for execution by a processol', including Rr\M mcmory.

lì.OM rremory, EPROM nrcrnry, EEPIIOM r'ìlcnÐry, and non-v'olatile RAVI

(IIVRAM) rncrnory. The above lrelnory tyres are excmplary' onl.v, and arc thu not
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lirniting as to the ffpes of nrenrcry uable 1òr storage of a corn¡ruter proglant. Any

suitable computer readable rredium nny be utilized,

10291 The computer-uable or conrpurter-readable uredirun may be. ttrr

exarnple but not limited to, an electronic, magnetic, optical electroniagnetic, ilfiared,

or semiconductor systerq apparah;s, device, or propagation mediun More specifìc

exanrples (a non exhatntive list) of the computer-readable medium r,vould include the

following: an electrical connection having one or more rvires, a portable computer

diskette, a hard disk, a random âccess memory (RAM), a read-only meûÐry (RoM),

an erasable proganrnable read-onþ memory GPROM or Flash mennry), aur optical

lìber, a portable corpact disc read-only merrxrry (cD-RoM), an optical storage

clevice, a transmission media such as those stpporting the lntemet or an irtranet, or a

magnctic storage device. Note that the conputer-rsable or computer-re¿rdable

rnediunn could even be paper or another suitable medium trpon which the program is

printed, as the program can be electronically captured, via, for instance, optical

scanning of the paper or other mediwrl then corrpiled, interpreted, or otherwise

processed in a suitable tranner, if necessary, and then stored in a computer mernoly.

ln the context of ttris docrunent, a conputer-rsable or cornputer-readable medium

may be any mediurn that can contair¡ store, commtmicate, prop aga\e, or h'ansport the

program for use by or in connection with the instruction execution systerr¡ apparatus,

or device.

[030] 'lhe term processor, as used helein, refèrs to central processing units,

microprocessors, tnicrocontrollers, reduced instruction set circuits (RISC), application

specific integrated circuits (ASIC), logic circuits, prograrnÌuble logic controllers

(PLCs), and arry other circuit or processor capable of exccuting the 1ùncdons

descnbed herein

[031] Computer program cocle for canying out operations of the present

invention rnay be written in an object oriented ploganrming language such as lava7,

Smalltalk or C**, or the lke. HoweveL, the corputer prograrn code for canying out

operations of the present invention may also be rvritten in conventional procedru'al

progranrming languages, such as the "C" prog'amling laugr.age: or a síurilar

langlulge. Tlie prclg¡am code may execute entirely ou thc Lßer's corq)uter. paltþ cln

the tlser's corlputer. as a stand-¿tlolre sollu¿lre packagc. p¿trtl-), on tltt- Lrscl's colllpl[ct.
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atrd paftly on a remote conlputer or enti-ely or1 the remote computer. ln the latter

scenario. the remote computer may be connectecl to the ttser's corpltter through a

local area network (LAN) or a wide area network (WAN), or the corurection rnay be

made to an external computer (for example, tll'ough the Intemet using an Internet

Service Provider).

[032] The present invention is descnbed belorv with retèrence to flowclnrt

illustrations and/or block diagrams of methods, apparatuses (systers) and computer

program products according to embodiments of the invention it will be r¡nderstood

that each block of the flowchart illustrations and/or block diagrams, and cornbinations

of blocks in the flowchart illustrations and/or block diagats, can be inplemented by

computer program instructions. These corputer program insh-uctiors rnay be

pmvided to a processor of a public ptrpose computeL, special purpose computer, or

other prograrrnnable data processing apparahs to produce a machine, such that the

instructions, which execute via the pÍocessor of the computer or other progamrnable

data processing apparah$, create means fòr irnplenrenting the f,urctions/acts specified

in tlre flowchart and/or block diagram block or blocks.

[033] These comprúer program instructions may also be stored in a

corprúer-readable memory. These instructions can dìrect a conrputer or other

progranrnable data processing apparatus to llutction in aparlicular lranner. This is

such that the instructions stored in the computer-readable memory produce an article

of manufrcture including ìnstruction means which implement the lùnction/act

specilìed in the flowchafi and/or block cliagrarn block or blocks. The conputer

prograln instructions rnay also be loaded onto a computer or other proglamrable data

processing apparatus. These instructions may cause a series of operational steps to be

perlòrmed on the conputer or other progtrarîrrable appalatm 1o produce a computel

implemented process, Here, the instructions, rvhich exect[e on the conrpúer or other

plogrammable apparatrs, provide steps tòr implernenting the lùrctions/acts specilÈd

in the tlor,vchart and/or block diagam blocks.

[034] In step 305, the nrethod 300 uray luve determincd that a sanitization of

the EDI device Ls required. ftere are rn¿ìny u,ays tc'r detenrine 'uvhcn the EDI dcr,rcc

requires sanitiz¿tion. These inclucle. but are rxrt lirnited to. a time intenaL scl-redulc.
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of the like; or rneasu-ing the level of bioactivity in tlie water pwilication systenr or a

decrease in perflorrnance; orirupection of EDI device corponents.

[035] Referring agpin to FIG. 3, in step 310, the nrethod 300 nray isolate tlie

fluid suppþ to the EDI device. Here an isolation vah'e, or the lfte, may be rrrodulated

in a manner that restricts the flow of ffuid into the EDI device.

[036] In step 315, tlie method 300 may start the sanitiution process. Here,

the EDI device may be substantially drained of fluid present within the internal

chanùer. Theq att electrical supply device provides elechical power across the anode

and cathode conrparfrrents of the irternal chamber. The electrical power is conholled

such that the temperature within the intemal chamber reaches a sanitizatioll range.

Here, the elecfical power may be in the lòrm of curent flowing througþ the

components of the intemal chamber. In an embodiment the present inventiorr, the

rrngnitude of the ornrent may have arange of up to aboú 20 milliarrperes per squ:ared

cerrtimeter.

[037] In step 320,the method 300 nray deten¡ine whether the tenrperahre

rvithin the intemal chamber is within a sanitization range. In an embodirrent of the

present invention, tenperahre rise within the internal chamber rnay be fiom about

120 degrees Fahrenheit to about 212 degees Falrenheit. Embodiments of the present

invention may use a temperature device to determine the tenperzrtrue within the

ìntemal chamber; as descnbed. If the tenperature is within the sanitiz¡tion range,

then the rnethod 300 may proceed to step 325; otherwise tlie method 300 may reveft

to step 315 wlrere the electrical supply device may be controlled in a manner that

increases the temperature of the irrternal charnber.

[038] Instep 325,the method 300rny begin asaritization hold, wlich may

be consiclered a soaktime, or thc lke. The lengh of the saritization hold may relate,

ùr paft, tc¡ the sanitization temperatuc. A higher sanitizltion telÌlperatLu'e rnily require

a shorter hold time, and vice-versa. In an enrbodirclrt of thc present invention the

hold tirne uray conprise arange of from about one hour to about six hous.

[039] In step 330, the metlrcrd 300 may detemiine u,hethel a sanitiz¡tìon hold

is cornplete. Flere, the method 300 may cletennfure if the hold tirne has elapsecl. If tho

sanitiz¿tiou hokt is conrplete. then the nrethocl may proceed to step 33-5: othelrvisc the

nrctlrccl lnav rerrert to step -325.

lo



[040] In step 335, the r¡ethod may detenr-rine whether a \,vater tlush should

be perlònnecl. A tlush may reûÐve collectecl organic and inorganic irpru'ities

produced during the sanitization fiom the EDI device. A flLnh may also cool the

components of the intemal chamber. Cenerally, the flLuh nray be pertbnned urtil the

TOC discharge, discharge terrperahre, or discharge product resistivity is within an

acceptable range. If aflmh is tobeperfbnned, then the method 300rnay proceedto

step 340;otherwise the metlrod rìÍry proceed to step 345.

[041] In step 340, the method 300 may perörm the f'lush, The isolation

valve may bemodulated to aposition that allows lluid, such as, but not limiting of,

water, to enter the intemal chamber. In an embodinrent of the present invention a u*ssr

may determine the dwation of flrsh A wer may also detennine the physical

parameters (tenperature, pressure, flowrate) of the fluid perfurming the flrsh.

10421 In step 345, tlre method 300 rnay be considered cornplete. Here, the

water purifìcation system may be ready for regular operation, or the lke.

[043] The flowcharts and step diagrams h thc FIGS. illustrate the

architechre, fi.urctionality, and operation of possible irnplementations of systems,

methods and conrputer program products according to various embodiments of tlre

present invention. In this regtrd, each step in the flowchart or step diagrams may

represent a module, segment, or portion of code, which cotnprises one or rnore

executable instructions for implementing the specifìed logical finction(s). It should

also be rpted that, in some alternative implernentatiors, the fimctions noted in the step

Tray occur out of the order noted in the figures. For exanple, two steps shown in

succession may, in Íàct, be executed substantially concurrently, or the steps may

sonretimes be executed in the reverse order, depending upon the linctionality

involved. [t will also be noted that each step of the block diagams and/or flor,vchart

illustratioq and combinatioru of steps in the block diagralns and/or florvchart

illustration, can be irplenænted by special purpose hardware-bascd systers rvhich

perlòrm the specilìed lùnctions or acts, or conrbinatiorx of spccial plupose hardware

and computer istructions.

1044) As one of orclinary skill in the ar1 rvill appreciatc. the many vatlmu

fèatLu'es ancl conlìgurations descrrbed ¿rbove in relatiou to the ser,'eral e.remplary

crnboclinrelrts may be lirthel selcctivel¡i appliccl to firrrri the other possible
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ernbodiments of the present invention. Those in the art will further r.nderstand that all

possible iterations of the present invention are not provided or discrssed in detail,

eren though all combinations and possible embodinrents embraced by the several

claims below orotherwise are intended to bepart of the instant applicarion. In

additiorL liom tlre above descrþtion of several exenplary embodiments of the

ìnventior¡ those skilled in the art will perceive inprovements, changes, and

modifications. Such inprovernents, changes, and rrndifications within the skill of the

art are also intended to be covered by the appended claims. Fwther, it sliould be

apparent that the ñregoing relates only to the descnbed embodinrents of the present

application and that nrmerous changes and modifications may be made herein

withotú departing frorn the spirit and scope of the application as deftred by the

following claims and the equivalents thereof

t2



CLAIMS

What is claimed is:

1. A method of sanitizing an electrodeioni'ation (EDÐ device, the method

comprising:

providing an EDI device conprising an internal chamber cornprising: an

anode compartnrent adjacent a 1ìrst end of the irrtemal chamber, a cathocle

corrpartment adjacent anopposite second end of the intemal chamber, and a

phrality of ionic nrcribranes positioned between the anode and the cathode

comparfnents;

stopping a ffuid supply to the internal chamber;

supptylng an electical power across the anode and the cathode

conpartnents until a tenperahre within the intemal chamber is within a

sanitization ranç; and

controlling the elecfical power to maintain the temperah¡re within the intemal

chamber within a sanitization range;

wherein the electrical power sanitizes the EDI device while the ffuid supply is

reduced.

2. The method ofclairn l,wherein the step ofconrolling the electrical powerto

rnaintain the temperature f,:rther comprises detennining whether a sanitization

hold is corplete.

3. The method ofclairn 2 fi;rther corprising the step of flrshing the internal

chanlber aÍÌer the sanitization hold is com¡llete.
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4. fte nrethod of claim 1, wherein the step of suppþing the electrical power

results in a tenperahne rise rvithin tlie intemal chamber of from about 120

degees Falrenheit to about 212 degtees Fahrenheit.

5. The nrethod of claim 2, wherein an interval for the sanitizatbn hold comprises

arange of from abotú 15 minutes to about six hours.

6. The method of claim 1, wherein the electrical power corrprises the 1òrm of

cu-rent flowing into the internal chamber.

7. The method of claim 6, wherein a curent dersity cotprises a range of up to

aborf 20 milliamperes per squared centimeter.

8. The method of claim I fi.lrther conprising the step of arsing a tør4reraflne

device to determine the tenperatwe within the intemal chamber.

9. The method of claim 8, wherein the tenperaft¡re device is located within the

intemal chamber; and determines the tenperahre within the intemal chamber.

10. The method of claim 8, wherein the temperature device measures a

tenperature of the fluid witÌún the intemal chamber.

11. The method of claim 8, wherein the tenperahne dcvice ìs located external to

the intemal charnber; and determines a skin temperature located on an extemal

surface of the EDI device.

12. The method ofclaim 6 f,nther conprising nrcnitoring avoltage of the EDI

device to determine if the internal chamber is within the sanitization rarrgc.

13.Tlle method of claim I furtlier comprising recirculating the fluid ',r,ithìn the

clumber.
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14. The methocl of claim I fi.uther cornprising the step of providing ar,vater

purification system conligured tòr producin-e deiomzed water, the water

pwilrcation system corprising at least one of a micro-fìltration apparatus, an

activated carbon tower, or a reverse osmosis apparatu-s; wherein the EDI

device is integrated within the water puritrcation system

15. A method of sanitizing anelectrodeionization (EDI) device associatcd 'uvith a

deionized water proclucing spter4 the method corprising:

providing a water purification system configured 1òr producing deionized

water, tlrc water purification system comprising at least one ofÌ a micro-

filtration apparahs, an activated carbon tower, or a reverse osmosis apparahrs;

providing an EDI device, integrated with the water purifìcation systerq

wherein the EDI device conprises an intemal chamber comprising: an anode

conparhnent adjacent a frst entl of the intemal chambcr, a cathode

corrparünent adjacent an opposite second end of the intemal chamber, and a

plurality of ionic membranes positioned between tlte anode and the cathode

corrparhnents;

modulating an isolation valve to stop a fiuid supply to the internal charnber;

suppþing an electrical power to the internal chamber to create a tenperature

rise with the intemal chanrber;

determining whether a temperaÍne within the htemal clumber is witliin a

sarutizrtion range; ancl

rnaintaining the temperatwe within the sanitiz¡tiott range:

whereilr the elecfiical porver sanitiz-cs the EDI de'',ice rvhile the llud sLrppl.v to

the intenral chartrber ls substantiallv rcclucecl.
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16.The nrethod of claim 15linther comprising the step ofdetennining whether a

sanitization hold is corrplete.

17. The method of claim of claim 16 ftrther comprising the step of fluhing the

irfemal chamber after the saniti:zation hold is corrplete.

18,The method ofclaim 15 finther conprising the step ofutilizing the EDI device

to sanitize the water purification system.

19, The method ofclaim l8 finther comprising the steps of
a. nrodulating the isolation r¿alve to allow the fluid suppþ to flow into the

intemal chamber;

b. discharging the ffuid from the intemal charrber; and

c. recircr¡lating the ffuid tlrougþ the water purification system

20. The method of claim 19 fi:rther oorrprising providing aboosterheater to assist

with heating and maintaining the ffuid suppþ to within the sanitization range.
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