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APPARATUS AND METHOD FOR LAUNDERI NG FI ELD OF THE
| NVENTI ON The present invention relates to |aundry

w@ewenaliky. More particularly it relates to ANPCT/IL2005/001366

appar atus and net hod for cleaning and disinfecting

|l aundry itens, including clothing and other fabrics,
usi ng sol utions of anions and cations. BACKGROUND OF
THE | NVENTI ON The purpose of laundering is to clean
| aundry by renoving dirt, soil, and contam nations
fromcloth and fabric, such as textiles. In

T b HARATIS INEE T PRAL RLADERiNS
heat ed water, and chemical input from detergent an

additives. The nost inportant element in the process
is the detergent, whose primary task is to renove the
FELD QRIHHINVENGIPNhe textiles. The detergent's
effecti veness i s dependent on the washi ng nedi um
which is usually water. Consuner washi ng machi nes are

o Isﬁ%h @séﬁﬁ?ﬁ%ﬁ%&f ﬁtl&é‘ Y& qiéLYnd rW’gﬁ‘ﬁEréﬂZ Uﬁ'b'ré/ p‘éﬁ!ﬂ%l‘lér@/eiﬁ relates

I ng, ouse I nen, | ndustri al
toss haparaius fantewethod furs@eamlog leadreiginfes ingriataiday itema, including

g nompE Y. I R odiler e AR Sovotne

and napkins; hotel sheets and pill ow cases; and ot her
such itens. Some of this laundry requires particul ar
BAGKGRAUND GFhTHE INYRBII@Y bl ood from hospi t al

| aundry or grease stains fromwork clothes. The user of
the washi ng machine determnines the appropriate program

fofhémgﬁwg oef Bf %Undey ﬁ%ﬁs% bRyhi l'a@n@i@ bg reratrd dirt) soil, and
ng machi ne. progra

contaminations from cloth and fabric, such as textiles. In conventional washing
machines, cleaning is achieved by a combination of mechanical input from the
machine, heated water, and chemical input from detergent and additives. The
most important element in the process is the detergent, whose primary task is to
remove the dirt and soil from the textiles. The detergent's effectiveness is

dependent on the washing medium, which is usually water.

Consumer washing machines are used to launder home laundry, which
usually comprises clothing, household linen, and the like. Industrial washing
machines are used to launder commercial and industrial laundry, such as
uniforms; hospital sheets, lab coats, patient bed clothes; restaurant tablecloths
and napkins; hotel sheets and pillow cases; and other such items. Some of this
laundry requires particular treatment, such as removing blood from hospital

laundry or grease stains from work clothes.
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uses different anobunts of additives, such as enzynes
to renove bl ood and solvent to renpve oil stains. Each

wW@e@gnAszonpri ses vari ous stages, and each stRQPIIRAES/@1366

predefi ned water |evel, working tenperature, duration,
and required additives. Typically the |aundering
process, particularly industrial |aundering, conprises
the foll owi ng stages: soaking, washing, disinfecting
and bl eaching, and rinsing. Yhile that is the typica
process, it can vary dependi ng on the requirenents of

t ?ﬁ%&\ég? 81? Eq%ﬁ}éggm REH%e ldggég%gl{e%t Pe de{bptrgﬁ%atgapﬁggﬁﬂ?for the

ese s ages nma m one or
dtff@rer’ﬂetypasl afnexiiie toosee trtelalmis;n éved ashingemachime. E&achbgogram

h \Wat f t d
ek TRt il alifeR” ey & BA2iheRiio: MR plqdE and
sBNERDS FéﬂﬁoW@éﬂ"sf&]n@'Eé‘cﬂ?robl‘wn WohRiises v@fnb@@ shr@kednd each
someti nes as hi egrees Centi grade

staget hasga mﬁdﬁfmﬂjihweteﬁml ri@joﬁkﬁ‘éi @m&ﬁatﬁge edtffﬁz,‘%rﬁﬂﬁi required
agambgglmashlng bri ngs about the accumul ati on of

Cr'tied sedinments that eventually clog the washing
machi ne, and especially its heating pipes. In order to
aVypidalie thariminaering povcessnagicylas dhdtﬁrl@daén@wrwwompnses

o RIS Sk Sp A, PRGBS0 BaRKl, 88 s
ViReileothat lsdhedymtalamdcl;q&s; It cBnoaryt éspandéy Qlathebl-‘eqwremenis of the
e ot T e EofGE T hah 6258 B or e BERSE sy be
omitted, one or more can be run one or more times, and/or the order can be

changed.

Water functions as a transport medium for the detergents and must remove
the released dirt and soil. During the washing process the water is often heated,
sometimes as high as 90 degrees Centigrade (C). Heating, although enhancing
the cleaning efficiency, during washing, brings about the accumulation of calcified

sediments that eventually clog the washing machine, and especially its heating
pipes.

In order to avoid sedimentation of minerals such as Calcium and Magnesium
in the washing machine or on the textiles, it is necessary to use softened water in

the process.

Removal of dirt and soil from textiles can be accomplished with chemical
reaction. In some cases the dirt and soil consist of substances that cannot simply
be removed by chemical treatment. In that case only displacement by an
interfacial process will clean the substrate. For this reason, some detergents are

enhanced with surfactants and auxiliary agents.
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be renoved by chem cal treatnent. In that case only

di spl acenent by an interfacial process will clean the
w@ewsrese. For this reason, sonme detergents aPEI/IL2005/001366

enhanced with surfactants and auxiliary agents. O her

conventional ways to inprove |aundering involve

adjustnents of the length of the stage, the water

tenperature, or the novenent of the washing nachi ne.

Anot her way to inprove the lqundering is to exploit

the electrical properties of water. One attenpt to do

t is b _.of . , '

SRS entRh WPk db ribfortl ik erRs 1GRRE: afiyfnis of the
Iem@ﬁhIolﬂghévsmgmethbhwateammp@dateteeodrr thley triavewsené rofttbe washing
augnment the effect of detergent. The Sanyo washi ng

Hl®ne "uses el ectrol yzed water power produced using
el ectrodes placed on the side of the wash basin that

PAABHHE vl foVitnpPayedthie lRAdENHROIs b expluit thel eletthioal propérties of
to dissolve organic dirt . . ." Sanyo uses

Watet rol ysi s and not el ectrochemicals. It does not
provi de a cleaning solution (Wwth a pH greater than

19hne atierph fohaof ghsiic bp sasler Hlectriel ease_tﬂ hef Japan, which
contani nated cloth. Al so, Sanyo uses o achi ngC
agnewRsadcs . N ShYRSSdRIgasR dalath2e vengned %Qn% hine that

a@éﬁé’c’i E%c{rggﬁlc Gfer® %?gﬁ&'\’tqge Hﬁé&%f%t@r@'eﬁt am@ Sanyo washing

fonic SOl utions. 0 uses ultrasonic pul ses
nmdhuméusmcbl&nirclazed\maten powed prodused | Weing teﬂftctffod@ﬁlniaced on

trg%l%@gts Er'\%vpatshég%gqﬁ%‘,é%gﬂgg act)tR/% 5>8}E;Ehcan%%do§:hfo?od%°§md that

work to dissolve organic dirt .

Sanyo uses electrolysis and not electrochemicals. It does not provide a
cleaning solution (with a pH greater than 10) to open the fabric in order to release
the contaminated cloth. Also, Sanyo uses only bleaching elements.

Sanyo does not achieve the same cleaning results that can be achieved using
anionic and cationic solutions.

Sanyo uses ultrasonic pulses to achieve mechanical work in order to clean the
fabric. Ultrasonic pulses may damage the fabric and it is not accepted by the

consumers.

Another attempt to apply electricity to washing laundry is provided by LG
Electronics, Korea in United States Patent Application US20040206133 (A1),
entitied "Washing machine", which discloses a washing machine comprising "a
plasma discharge unit for performing a plasma discharge on the washing water.
According to this, a washing performance and a rinsing performance are

enhanced and an amount of washing water is reduced.”



10

15

20

Anot her attenpt to apply electricity to washing

| aundry is provided by LG Electronics, Korea in United
WE@be%03Fat ent Application US20040206133 (Al) , PENTI20058181366

"Washi ng machi ne”, which discloses a washing machi ne

conprising "a plasma discharge unit for performng a

pl asma di scharge on the washing water. According to

this, a washing performance and a rinsing perfornance

are enhanced and an anmount off washing water is

reduced. "However LG El ectronics does not achieve the

sa chi '

it BHELEERS TR aie oty b AReREIEINERY Eeatiigieyts fhat can

bEosichiénmd gy Bpioni avesGativgict sditiooisogy used in | aundry
houses serving nedical institutions in St. Petersburg

e B2 R TR ] e BB L func

Houged sgriiisd mgdisal mistubﬂmnSmﬁh@eten‘eUungymS’BEQ. Devi ces in
St. Petersburg and Leni ngrad Region", in the book

"El.ect rocheni c ACt | biSk
L N e e e
A\sddiaadridd Ao ital m@uaarw Using \Bxsigitoms Byﬁisneanze&eqyuSTEb Devices in
1997. A washi ng technol o "| s ed but it

Ste Fetesplroranst L@mn@rﬁxﬁh R %ntﬂ {}11@ o% gj\eﬁ hemical Activation In

@MD&W%&@%QM Rrdr¥i et Riehawshd cS@hpasiumT Bh "ERYSbEMMIcal
Vi ce IS 1s a general descrlptlon t hat does not go

Activatide rairidgstriby MW@@W RussizinuRegHBlicrpy B338ov concl ude
that a washi ng process involving detergents nay be

S'&%a%rﬁ@%éhn%!ﬁ@g%eﬂouabmlb%esw R- |§hﬂ€hﬁ<ﬂ1écﬁlthat it employs

activ rticularly they do not sugg
myueagpmdumtsyumeea@énbss a dﬁvn@umefm%d itA RSt ﬁe"%’f— system

eVIce ﬂ%shar dg\éﬁéﬁe{l description that does not go into details. Moreover,
Altshul and Toropkov conclude that a washing process involving detergents may
be significantly enhanced using electro-chemically activated water. Particularly
they do not suggest washing without detergents, without heating the water, or
using hard water.

R. Sh. Perlovsky describes results of a laundering solution based on an
electrochemically activated (ECA) solution comprising anolytes and catholytes.
He summarizes his results in an article "Quality of waste water produced in the
process of linen laundering using the new system with ECA solution application”,
in the book "Electrochemical Activation In Industry” published for the Second
International Symposium on Electrochemical Activation In Industry in Moscow,

Russian Republic in 1999.
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R. Sh. Perlovsky describes results of a |aundering
sol ution based on an electrochem cally activated (ECA)

W@ od0an7es2 conpri si ng anol ytes and cat hol yt es. PET/IL2005/001366

sunmmari zes his results in an article "Quality of waste
wat er produced in the process of linen | aundering
using the new systemw th ECA sol ution application”

in the book "El ectrochem cal Activation In |Industry"
publ i shed for the Second Intgrnational Synposium on

El ectrochem cal Activation In Industry in Mscow,

el usetzed, (e, PRUIF o FreparabgaT6h out 1 'about 50

SPRARIHRN RlunbamgeT thdavestigate MRSt bBEdteof fen edié@fdchemmically
an electrochemcally activated (ECQ% sol ution on the

h
aftiuntery (BPA) atpldin e dher awalitpr e dewidprings ABdaths Prpgessed
WEALWARS. 1At rdnBoFEANSP! HEl @C&Fgeruhaﬁsc@mehyé@ a¥lyte and

catholytes. He too reports that |ess detergent was
gadhplyteed to achi eve satisfactory washing results and
that the waste water generated was correspondi ngly

I (PPN I f Lot t .
cSHE] ohOwdeRRS, 0, RS BELARIR Al LURIBEI HRHRYg SRlitecton
wasiteg sesofts aad haighalWwasteswater gjegerdted avasl opriegpoondingly lower in

tinmes) decrease the detergent consunption w thout

'88% @P%ép'g??taﬂ%df't@%g% 6N washi 28 capacity." -
“Application of the new washi ng system using ECA
sdieitomlsdesadi cat es possi bl e decrease of the toxicity
of wastewater produced during |aundering . "

- "Application of ECA solutions in the process of Washing allows to

significantly (2 to 2.5 times) decrease the detergent consumption
without deterioration of the solution washing capacity."

- "Application of the new washing system using ECA solutions indicates
possible decrease of the toxicity of wastewater produced during
laundering . . ."

- "Adding anolyte to wastewater causes surfactant substance

precipitation from the solutions, thus facilitating their further purification.”

Perlovsky does not address fundamental issues such as washing without any
detergent; washing without heating the water (ambient temperature); optimizing
the laundering by washing in only, or primarily, cationic solution; and bleaching
and/or disinfecting in only, or primarily, anionic solution. His description appears
to be of an experimental system in development rather than a mature system and
method like that of the present invention for washing laundry using anionic and
cationic solutions.
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- "Addi ng anolyte to wastewater causes surfactant
substance precipitation fromthe sol utions, thus

WO awblo7d3st i ng their further purification.” PerPCuHEkRY05/001366

does not address fundanental issues such as washing

wi t hout any detergent; washing w thout heating the

wat er (anbi ent tenperature); optimzing the | aundering
by washing in only, or primarily, cationic solution;
and bl eaching and/or disinfegting in only, or
prinarily, anionic solution. H's description appears

HianS el g d g%tpnfﬁn;%o HEAE Ton o (5% AP SElad ANETEM TO
“LWQ{‘”ESV‘?'SQ'SEEW%”TEF“BQ FABRILS, URIDO HARDIBURFACES
RN EL BT 2008 RN B AT PREAER T NEA GNSTION
G SUNE S GOTEEESo) FARR G BRI SMRACHS dRliNEcting soft

LKALTNE WATER PRODUCE
sOFfabeeCsUchlins clanpass ' fabEgs ardnthen tikeret hdtiefsystesn @adimgthod uses

f . .
B8 0 ot BUEafBe A6RSnng g sanders
s’ﬁdlzcﬂmgyt@|swngt@nad)ﬂ(wbﬂenendlaéreelqrxtrodate;edhélwrarhe electrolyte includes
el ectr S ,.pr t d el
ot 1Dl ol WREH e CRnCa o PsIsen St fYey pd 50%. In a
LR 0bMbEdinfHt UshRet 20g0UMesMiedtiatien (Jadddiurdtcioride is used.
concentration between about 1% and 50% In a preferred

Thenelartrelizedpl@ing waten Riedeeed Pytthisrmethodggigfigctive in cleaning
AL zed al kal t
A A nGhg eBRPor AR AUTRAEZEE 2 T clean ng. anc

di sinfecting both soft and hard surfaces. Harkins uses
odﬂqulesettﬂaswlw edeciiokaed nalkalinee wateinand Hlaeir sygtem @ndgethod

t n r a
eﬂ%t el auédge%rﬁr?gg’ 'ls_g%(isér%st:afp%?s, SHE hoStof A58 Sing? Mhrkins
teaches heating up the water and employing high-pressure to disperse the water
on the carpets, the high-pressure also contributing to the physical removal of
contaminants, and simultaneously using a mixture of cationic and anionic

solutions.

The present invention provides a method and system for electrochemically-
activated laundering that can be adapted for use in industrial and consumer
washing machines. Cleaning of textiles is achieved by input of electrochemically-
activated solutions and tap water (hard water).

Properties of a cationic solution are used for washing and properties of anionic
solution are used for bleaching and disinfecting.
Objects and advantages of the present invention include:

- Water consumption that is minimal (minimum height of water level in all
stages).
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teaches heating up the water and enpl oyi ng
hi gh-pressure to di sperse the water on the carpets,

W b@olo7@@gh2 pressure al so contributing to the phpeT/tizb05/001366

renmoval of contam nants, and sinultaneously using a

m xture of cationic and anionic solutions. The present
i nvention provides a nethod and system for

el ectrochem cal | yactivated | aundering that can be
adapted for use in industrialy and consuner washi ng
machi nes. Cl eaning of textiles is achieved by input of

el ectr ] At SQl it iaati
(har d g EphE AR ek ST ALE AL (fiind&! Gplcations of
used f thre peesknhigventibnpnodetergert inheadddni ¢ sol uti on

are used for bleaching and disinfecting. Objects and
advant aifesf tiie fabdcpthed énextendedh(lessnchanicaddamaga)at er
consunption that is mniml (mninmum height of water

| evel- iLauati¢rire poeeps -tinbetteatgisntindmak (eps itiore thet ini gaditional
m nimal _or none (for nost applications of the present

i nvent ipé?Per%eget ergent is needed). - Life of the

fabrics that is extended (|less chem cal , damage). -
Laund_ei’lvﬁ@r 6F%tc'§§§"thleﬁgﬁ@dt‘ H&'Ng & a&grn?tngr'nbtqngggm#%ure (except
then i mihindchtHeatdd fRNGRESRYhigh céMtbaTindtidattektles, if required)
unheated - using water at anbi ent tenperature (except

mi ni MURBRAHAGdydbe hakndgtdrng hi gh cont ani nati on
textiles, if required) - Water that may be hard-water.

- Vst gyhiglinhSs Bicdegsiaiab! e
BRIEF DESCRIPTION OF THE INVENTION

There is thus provided in accordance with a preferred embodiment of the
present invention, a method for laundering textiles, the method comprising:

washing the textiles using a cation solution; and

bleaching and disinfecting the textiles using an anion

solution

Furthermore, in accordance with some preferred embodiments of the
present invention, washing the textiles using cation solution is followed by

draining the cation solution away.

Furthermore, in accordance with some preferred embodiments of the
present invention, bleaching and disinfecting the textiles using anion solution is

followed by draining the anion solution away.

Furthermore, in accordance with some preferred embodiments of the
present invention, the method further comprises soaking the textiles prior to

washing and bleaching and disinfecting.
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BRI EF DESCRI PTI ON OF THE | NVENTI ON There is thus
provided in accordance with a preferred enbodi nent of

w0 b@eforessent i nvention, a nethod for | aunderi nBCT/IL2005/001366
textiles, the method conprising: washing the textiles
using a cation solution; and bl eaching and
disinfecting the textiles using an anion sol ution
Furthernore, in accordance with some preferred
enbodi ments of the present igvention, washing the
textlles using cation solution is followed by draining

i e Ouh8MR; 8 SoRiRs: hilhi SShF R REILEHIHARERE o the

pradeaninventioIseakingrtbe sexdilel isidohehoreghahentexti | es
usi ng anion solution is followed by draining the anion

sol UFuftReAN&¥, niFLuictd@edmeewnhnsmeomwm@d @ntfodimerts of the
preferred enbodj e resent invention, the

pﬁ%ﬁﬁﬁ‘éﬂwﬁﬂp?mé"ak F’?é@g”%%’é HS USH VR | es prior to

washi_ng and bl each| ng. and di sinfecting. Further
accoFé!%Hé@n%Pt AN S}A{ROTA @ee?"‘r'tgds%'ﬁﬁoﬂr RS 7 qrgﬁr@ents of the

p %sge%? riHvén'ﬂ&Erﬂﬁé PReth QS ddAforiseX trinsRy ’dh% t8HEs BREEwashing

n once. ernore, 1 n accordance wth sone
aprdfeaching ambdisinfesting. of the present invention,
soaking the textiles is done using water. Furthernore,
in acF«;ldhdan@re viN t acaosd@nqer efithr serde episderres rarebestiments of the
prese

vent i 0 e UL ses
pf?‘?%\ etnﬁ%n,tr@??qq %‘?qg?ﬂgéﬁ& eﬂﬁg,%a{ngﬁ €5chi ng and
di si Ili-furt%erm e, in accordance with some preferred embodiments of the
present invention, the method further comprises extracting liquids from the

textiles after washing and bleaching and disinfecting.

Furthermore, in accordance with some preferred embodiments of the
present invention, washing the textiles is done more than once.

Furthermore, in accordance with some preferred embodiments of the
present invention, bleaching and disinfecting the textiles is done more than once.

Furthermore, in accordance with some preferred embodiments of the

present invention, water is used.

Furthermore, in accordance with some preferred embodiments of the

present invention, the water is at ambient temperature.

Furthermore, in accordance with some preferred embodiments of the

present invention, wherein the water is heated.

Furthermore, in accordance with some preferred embodiments of the
present invention, the quantity of water used is the minimum required to wet the

textiles.

Furthermore, in accordance with some preferred embodiments of the

present invention, the water comprises hard-water.
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Furthernore, in accordance with some preferred
enbodi nents of the present invention, rinsing the

w0 eobiotss2 i s done nore than once. Furt her nor e, PETIL2005/001366

accordance with sone preferred enbodi nents of the
present invention, the nethod further conprises
extracting liquids fromthe textiles after washi ng and
bl eachi ng and di sinfecting. Furthernore, in accordance
with some preferred enbodi megts of the present

i nvention, washing the textiles is done nore than

once._Furthernore, in accordance with so referre

embod fRURTESE P acTaBReR 1T eameo R B B HIRga S of the
slesémfiiggdntiog, fheavatex tbinRsdsSsaipwatefor e t han once.
Furthernore, in accordance with sonme preferred

enbodiymiioR, hhacBEraaREs withy 8BkieOPrefeRbterembolim@shts of the
Furthernore, in accordance with some preferred

rreBeRt inksitionorn eH¥liBRealeating AYRM:IF 98Sdt he water is at
anbi ent tenperature. Furthernore, in accordance with
sone itesnpel BnBeeeTdanes wWith seeepeefered | erabatinggnts of the

SYASE &Y mvgnﬁoﬂﬁ%ﬁi;?g%:aﬁg%ﬁgns SHF tﬂ‘i@&fﬁ%ﬁ'sdlﬁgoq ﬁgd the anion

accordance w't erred enbodi nents o

suletiemarei produtacbusing he eeaiochenicsd askivationgsld is the

mnimmrequired to wet the textiles. Furthernore, in

accor fatheemerd, hins aceoplaete rwitd semm direfered embpdinents of the
resent

i nvention, th ter conprises .. . .
2P ATIABY SRR 0 PP R DN L e e Ggon solution and
wagferred enbodi ments of the present invention, the
wat er conprises soft water.

Furthermore, in accordance with some preferred embodiments of the
present invention, the method further comprises diluting the anion solution and

water.

Furthermore, in accordance with some preferred embodiments of the
present invention, anions and cations for the cation solution and the anion
solution are produced from brine containing Potassium Chloride.

Furthermore, in accordance with some preferred embodiments of the
present invention, anions and cations for the cation solution and the anion

solution are produced from brine containing Sodium Chloride.

Furthermore, in accordance with some preferred embodiments of the
present invention, the cation solution used in washing is characterized as having

a pH value greater than 10.

Furthermore, in accordance with some preferred embodiments of the
present invention, the anion solution used in bleaching and disinfecting is
characterized as having an Oxidation Reduction Potential value greater than
+800 millivolts.



Furthernore, in accordance with sonme preferred
enbodi nents of the present invention, an auxiliary
w@b®@anrs§2 agent is used. Furthernore, in accorPEnt005/001366

with . sonme preferred enbodi nents of the present
i nvention, anions and cations for the cation solution
and the anion solution are produced using an
el ectrochem cal activation cell. Furthernore, in
accordance with some preferreg enbodi nents of the
present invention, the nethod further conprises
diluting the cation solution and V\/aterf F rth%rgnre £ th
ina IROLe Wt ROETHRNG: &Yl So e MTE RENEXPgAIRgls of the
preesethventies) there, is torevided Bogdadhing Repac@unidfdrd@endering textiles,
diluting the anion solution and water. Furthernore, in
%@EBW%%%ce with some preferred enbodi nents of the
present invention, anions and cations for the cation
sol uti ot iaast ORG CoRtaber doN IeCeingne tB¥tiRficed from
bri ne cqntainin% Pot assi um Chl oride. Furthernore, in
accor dahgeidfeed Teifpadine difisid Bt BpiseataRsit s of the
present invention, anions and cations for the cation
sol ut i onigd sphwionrfeed feibfeadint agr aniph s@lidion mnterine
bri ne cqgheﬁﬁ%ng Sodi um Chl oride. Furthernore, in
accordance wi th sone preferred enbodi nents of the
present j ' tel 0 I [ i ng
P ehar SelEf Solibn, feed, 7 seaanry £eheR ssiifon Righde o
Fur t her montginem accordance with sonme preferred
enbodi nents of the

driver for facilitating agitation of the textiles and liquids

within container;
drain for draining liquids from the container;

control unit for controlling operation of the apparatus and
performing laundering stages comprising:

washing the textiles using a cation solution; and

bleaching and disinfecting the textiles using an

anion solution

Furthermore, in accordance with some preferred embodiments of the

present invention, the container is a drum.

Furthermore, in accordance with some preferred embodiments of the
present invention, the driver comprises a motor linked to the drum for rotating the

drum.

Furthermore, in accordance with some preferred embodiments of the
present invention, the anion solution feed and the cation solution feed are
combined in a single feed.
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present invention, the anion solution used in
bl eachi ng and disinfecting is characterized as havi ng

w@eooewiat i on Reduction Potential val ue great ePCT/Hz2005/001366

+800 millivolts. Furthernore, in accordance with sone
preferred enbodi nents of the present invention, there

is provided a washi ng apparatus for |aundering

textiles, conprising: at |east one container for

receiving the textiles; liquikgd feed for feeding liquid
into the container; anion solution feed for feeding an
anion.sqlution into the container; cation solution

F oe FBfhefiiotlf 2oRIRRBTE SURLOIe PRYSTEHeSEDRE Bens of the
stesastrint@itidnaend appdrang faghémtorapristls dmelec@stdhedsicaRdtivation
l'iquids w thin container; drain for draining |iquids

?ﬁ“gﬁf Pioviding the aipn Se'b'ﬁt"ﬂ 8nd &RHPN MDAt r ol | i ng

operation of the apparatus and perform ng Iaunderinq

st agdHTSHRIOTei Ky 2CoRISANERY Wi o838 iprcgtjgr rgdi agbedinentypf the
srabatd PRenfitld tkﬂ'eeﬁg}mrﬁﬂlsa@dpr@vﬁfeef\ﬁi% itBekd ha 8%t bh€%ank for
using an anion solution Furthernore, in accordance
sintainingnthep pefosr selttiantsndi aklaast ehet taakpios seamtaining the cation
&mﬁﬁn;ion, the container is a drum

Furthermore, in accordance with some preferred embodiments of the
present invention, the apparatus is provided with a tank for containing brine.

BRIEF DESCRIPTION OF THE FIGURES

The invention is described herein, by way of example only, with reference to
the accompanying Figures, in which like components are designated by like
reference numerals.

FIG. 1 is a block diagram of an industrial washing apparatus
adapted for laundering using solutions of anions and
cations in accordance with a preferred embodiment of the

present invention.

FIG. 2 is a block diagram of a consumer washing apparatus
adapted for laundering using solutions of anions and
cations in accordance with a preferred embodiment of the

present invention.
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Furthernore, in accordance with sonme preferred
enbodi nents of the present invention, the driver

w@oiwpn7eses a notor |inked to the drum for rot apCHIL20056001366

drum Furthernore, in accordance with sonme preferred
enbodi nents of the present invention, the anion
solution feed and the cation solution feed are
conmbined in a single feed. Furthernore, in accordance
with sonme preferred enbodi nengs of the present

i nvention, the apparatus further conprises an

PETAILEDIESTRIPTION DFtHENNVENTIONT providing the
ani on solution and cation solution. Furthernore, in

accordance with sone preferred enbodi nents_ of the )
pr esehft® PFRASAE INYRNtieM &R HSA %eri‘téd!cﬂrb%'a@"tg Weghing machines
BRMGIing thb €8ShpORénts 28K theTinFéHiodl b Nl lﬂ/ﬁsﬁiﬂ?ﬁ@achine. The

solution and at |east one tank for containing L
ingentéon d9|applieable Har tallefyassedl Mashitgompehie, ineludiggniadustrial

Brr odi . Ln - | . .
B R AT | AL el YRR Wcrine can
be iang .tyRRbERJDESESRVEShiIOYN nekchindis - li@lRESg Toatinuousntdtom washer
.S described herein, by way of exanple only, with
¢t‘é'f’ré$é‘¥ﬁsé"efo t he acconpanying Figures, in which like
conponents are designated by |ike reference nunerals.

 aplol G RyBBo T 539 Tl R R4 B 5Pl el o

amoaigicavhtroR integitédings 0@ wWashiey Widchire ¢untfotreted
enbodi nent of the

FIG. 1 is a block diagram of an industrial washing apparatus (hereinafter -
washing machine) adapted for laundering using solutions of anions and cations in
accordance with a preferred embodiment of the present invention. The apparatus
is integrated with one or more industrial washing machines in accordance with a

preferred embodiment of the present invention.

The washing machine is assumed to comprise standard washing machine

components, including:
at least one drum for receiving the textiles;
a water feed for feeding water into the drum;
a motor and drive for rotating the drum;
a drain for draining liquids from the drum; and

a control unit for controlling operation of the machine and

performing laundering stages.

The invention is shown in the Figure as external to the washing machines but

could also be integrated, all or in part, inside the machines.



10

15

20

present invention. FIG 2 is a block diagramof a

consuner washi ng apparatus adapted for |aundering
wa@iIg00607662 ut i ons of anions and cations i n accoPENRE05/001366

with a preferred enbodi nrent of the present

i nvent i on. DETAI LED DESCRI PTI ON OF THE | NVENTI ON The

present invention can be inplenented on existing

washi ng nmachi nes by addi ng the conponents of the

invention to the washing machine. The invention is

applicable for all types of washi ng machi ne, including

oI GLL SR, LSRR H] DY K | €ARb Bl 12 can be

drﬁﬁlt\éatw é’ddn‘!@é@dﬁ@ra@&@élf‘@&lﬁﬁon bﬂakwgama.réaryttbwms flowing to
bat ch washer™ (tunnel washer). Control the invention

ﬁaﬁrwéhewbmenmh mstgblyswﬁawaEé 1Fnalﬁ $afteped water to

t t
r id kﬁg;i@ﬁé Epd 0- ch@ﬁ‘u“?&r Q%t]ﬁfétl &%291:52 E@ggaémlmh@%r can
bm&@ﬁenedilbwmlsmﬂlng laptpmughua reNerssi namoérs unmaaﬁnnﬁgpreferably

nachi d r f

e AR o IS S AR 81 ' mocure o
isgth editsEeTHesefsalth earg resdilytavailatdataindrat Id'\heoabphowteusr other salts
integrated wth one or nore industrial washing

MY RSP V3P ccordance with a preferred embodi nent of

the present invention. The washing machine is assuned

t BERRbhSRaNkt BN aarLite@shivagermec i BRle?aoneagasdesired working

including: at |east one drumfor receiving the
¢legiricakairrent in the cell and added to electro-chemical actlvatlon cell 15.
Electro-chemical activation cells 15 are familiar to those skilled in the art —

their operation is summarized here for reference:

Low concentration brine passes into a cell (pipe or tube)
comprising anode (+) and cathode (-) electroplates separated by
a selective membrane. The membrane gives the electro-
chemical activation cell the ability to separate the ions into two

solutions.

When brine passes through the cell, cations flow to the cathode, and creates
cation solution (Alkaline solution) with pH above 10.0, Anions flow to the anode
and creates anion solution (Acidic solution) with pH under 3.5.

Electro-chemical activation cell 15 is connected to a power supply 16 that
electrolyzes the positive and negative ions in the brine, for example, Potassium
ions (K") and Chloride ions (CI") to produce respectively a cationic solution 14a
and an anionic solution 13a.
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a water feed for feeding water into the drum a notor
and drive for rotating the drum a drain for draining

WO p@aiodssirom the drum and a control unit forPCT/IL2005/001366

control ling operation of the machi ne and perform ng

| aundering stages. The invention is shown in the

Figure as external to the washi ng machi nes but could

al so be integrated, all or in part, inside the

machi nes. Water 11 is added to salts in brine tank 12
(optionally brine tank 12 canl%be onitted by adding a
saturated salt solution or dry salt directly to water

f I @\ﬁflﬁ@cts@ltéloéc‘t“raolsméwtedlm storagetanint 4bel Cati®)ic solution 14a is

élﬁﬁgl é/olbﬂfn Y\?ﬁtce}:;ro%léﬁ# gaa ﬁérﬁn&%ﬁm%ﬁe llh%l-q%s? uﬁgpd organic

etmmpldenng Hbev@auaderar@wphmessfarehwbltmpsrmmeilmglaités the need for

t,hr ou areverseo |s uni Br.i ne fera

HBleHeHls SRBEYRERGRATRR ISR, B Fetditia] o1 PhGHdsnt talhogreater than
(10@116109113 (OxfdationiRédictio® Pobsiitial)Sesd fhanTB@@eh\sal ts are
readl |y avail able and at | ow cost - however other

al so..be used. Brine fromtank 12 is dil uted
© nThE bl SeRticed Bh0h seulleh Zndesiteassalian @ biodegradable
@h@chéh@éﬂ infpdskeMo ieRvikdimeRtal @dxd cﬂd%ﬂaﬁﬁ’natlon — a problem

el ectro-chem cal activation cell 15. El ectro-chem cal
assoecjaied grithcwashing with chemied! [detargedist hose skilled in
the art - their operation is summari zed here for

reﬁﬁfo%f@@olu‘:r&’(”@@ﬁﬁ%ﬂé&&ﬂ% S'R'Sr'agé t@ﬁ(s-"l% Aﬁfoglca S6lidbn 13a is

(pi pe _or tube) conprising anode (+
ehasidioSiokities tbawr@edoprwardyw l@mfaﬁélnmf@r kdﬁechmrgeiurmg the

PRMREARS pPbs. RUSofnfHded values are: pH less than 3.5, ORP greater
than +800 mV, total Chlorine greater than 1500 ppm.

When required during the laundry cycle, cationic solution 14a flows from tank
14b into washing machine 19a and/or tunnel washing machine 19b via pipe 14c.
When required during the laundry cycle, Anionic solution 13a flows from tank 13b
into washing machine 19a and/or tunnel washing machine 19b via pipe 13c.

If required, auxiliary cleaning agents 18, such as enzymes or solvents can also
be added during the laundry cycle, but for many types of laundry, cleaning agents
are not necessary. For the purposes of the present invention adding detergents is
not required, and in fact the present invention offers a detergent-free process,
which is environmental-friendly.

Waste is drained through drain 20.
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chem cal activation ceil the ability to separate the
ions into two solutions. Wen brine passes through the

w@ednk/07382 i ons flow to the cat hode, and creat eRCTHL20€5001366

solution (Al kaline solution) with pH above 10. 0,
Anions flow to the anode and creates anion solution
(Acidic solution) with pH under 3.5. Electro-chem cal
activation cell 15 is connected to a power supply 16
that el ectrolyzes the positiyg and negative ions in
t he bri ne, for exanpl e, Potassiumions (K+) and

Chjey bde i ' gk d)agterOBf)g ﬁ%gs{&{ls' r%"l’t'.is! Her&inafter

sol ution 1 a an an anlonlc
aled ut washibgamashioe) adapted fon Iaurmleag@ tsmgksqmtnons of anions and

b gcirhbeRith & alete il BERHRG R 14t bEkshE fyantion. The

spriratisds integratdbint @ oM agwasiting ssachirk 28dhuaesordance with a
elimnates the ne for det ewgr;ents. Recommended val ues

Rieterres,e® P?j'g‘e"ﬁp 688N 1E)IO8r eat er than 10 and
ORP (Oxi dation-Reduction Potential) |ess than -850 nV.

TheneabeNsuriBninaehine afbedinmedk présthtathHekAls @lhcﬁ@fhaﬂlF/ISRﬂllar to
are_ bi odggr adabl e and hence i npose no envi ronms

‘ihiesk‘déﬁtr AtashiNeaeMhedimant, prasiestach #% ddfPat balyimpest cases the
-MadHing @ﬁfﬂo@ﬁherﬂ%lﬂr&eﬂkﬁeraﬁz lﬂﬁb%té@llﬁgldié’fhelga%mg of

IS CO [ ecte I n storage t ank ioni'c solution
cansamesdgna¢hinsa@B though fitagouild ba dmglepranied iallyorf iprpart, externally

1,8l nf 1.0 . bl eaching during the |aundering
%’r"ﬁ%ggﬁg‘“ﬂsg%ﬁw ed values are: pHless than 3.5, ORP
greater than +800 nV, total Chlorine greater than 1500
p pYidatanhizg (mpﬁ'q:niaﬂye@aslsjng rthraugd 4 sofiengr, sych @s & aeverseé ©smosis
unl{ él(g)l nQnr)](e%A\'A‘?}th sa%ratec[ Al ora 5% salt from container 36 to form brine which
enters electro-chemical activation cell 32, which is connected to power supply 34,

under the control of control unit 38.

Anionic solution flows from electro-chemical activation cell 32 to anionic
solution tank 25. Cationic solution flows from electro-chemical activation cell 32
to cationic solution tank 21. Float switches 24 cut off supplies to the tanks when
those tanks are nearly full. Electromechanical valves (normally closed) 22 are
opened by control unit 38 at the appropriate times during the process stage to
release the anionic solution or cationic solution into the washing drum 28 of the
machine. Waste is drained through drain 40.

The drum mentioned hereinabove (with reference to both figures and any
other embodiments of the present invention) is a convenient means for
containing the textiles and agitating the textiles within the liquids involved in the
process of laundering. However, other alternatives may also be used, such a
container with an optional mechanical means for shaking the container, or for

agitating its contents.
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14b into washi ng machi ne 19a and/or tunnel washing
machi ne 19b via pi pe 14c. When required during the

WO aa@rozszycl e, Anionic solution 13a flows fr oPCT/HIZR05/001366

13b into washi ng machi ne 19a and/or tunnel washing

machi ne 19b via pipe 13c. If required, auxiliary

cl eani ng agents 18, such as enzynes or solvents can

al so be added during the |aundry cycle, but for many

types of laundry, cleaning agents are not necessary.

For the purposes of the preseﬂﬁ i nventi on addi ng

detergents is not required, and in fact the present

i nfemeatbed ofof dagnderingt bagedtor rsetutions cels snionisi ahd i sations and

SR\l g el ) o B s an

applateasokitioher siohahs Shoa}nsm FI@ashﬁmgoWaG&drE))eda@lﬁj@F@dg to a
for

b bl b e Plbeh? Bt et iy e
B&RSEBE tHe oM laulagy ﬁ%ﬂrr@tlm%lérﬁemﬁh&%ﬁé\ﬁﬁ il Pi® 2.
consumsr washi ng machine 23 in accordance with a

P AT RIE SHLEHIRBOS b th FEHod P EEevilibRERG I @l the Stages only a
f‘rﬁlﬁ‘iﬁ{dl Quahtity &f Ifuic{ r’éférbblg \)vél@HslUdcfi‘h'aﬂ?QBhLﬁiPedh minimal being

enbodi nent resente I n nost cases
epidbasiuantivHeadrashisosehibatlawndry, ansl geransisan the physical design

bﬁm Qﬂﬁ[ql? couﬁ‘% the casing of consumer nachine 23

be inplenmented all, or in part,

ext erna :

e B kb 0 A0 AR B, AV iy o veor 17 1
rever sedesiransi suxiliary d6aningxeagentst 18 sedruriad extided) tfoprexample
dry salt from cont ai 6 to rmbrwﬁ whi ch ent

el ect r oS MAYIES- Q| SA¥en a'{ﬁ'lgﬁt%q 063"2{10 quife; heating 0 'of the water,
connect gslikeotrfii@ial PHOEes6ed4although heating may be useful for some

types of heavily soiled laundry). Drain 20 drains soaking stage waste to
sewage.

- Washing stage: Cationic solution 14a is released into washing machine
19a and/or tunnel washing machine 19b drum from tank 14b via pipe
14c together with a minimal quantity of water 17. The preferred amount
of cationic solution may range from 0.2 liter to 1 liter per 1 kg of laundry
in a washing machine drum (the inventors have used 0.5 liter of cationic
solution per 1 kg of laundry in a working industrial machine in full-scale
operation). This stage is normally at least 15% shorter in process time
compare to conventional laundering and does not normalily require
heating of the water (although heating may be useful for some types of
heavily soiled laundry). Drain 20 drains washing stage waste to
sewage.
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under the control of control unit 38. Anionic solution
flows fromelectro-chem cal activation cell 32 to

wa@riosfrsssol uti on tank 25. Cationic sol ution fPOWE2005091366

el ectro-chem cal activation cell 32 to cationic
solution tank 2 1. Float switches 24 cut off supplies
to the tanks when those tanks are nearly full.

El ect ronechani cal valves (normally closed) 22 are
opened by control unit 38 at7the appropriate tines
during the process stage to release t he anlonlc

sol ution or cationjc solution i

o7t hePlaghing End s imeSRion 4ta0s AN BRIESTRT Lo, i$6e1S4eeh into

drum ”ﬁ/ﬁ&hlﬁ@@ﬁa&ﬁﬁ@@%bﬂ{cﬁor( Wiringl mfsﬁr@m%chlﬁebmwdrum from
figures an ot her enbodi nents of the presen

i nvent tamh)13bswa rifesh ¥ 3aitegrtherawitl af'@i“"’c‘f‘é‘hﬂ%rmthﬁf tapowater 17.
textil iﬁe %Péjf{eﬁrgbtéﬂ\b&‘& sz‘afn (%lﬁ&“s |u%§n"i‘né£b gtehﬁ’oﬂn' (919' Iﬁér to 1

i nvol v I ocess aun erin wever,

al t er niier pesmm/ohlaslodtyemm;ed]lne lﬁkflhma(ﬂ@@mvéhi@éﬁ% hm/e wsed 0.5
an optional. nmechan means, f h

cont ai 6F o oipae sgrbal g 108 eBIARY W'avning fpustrial

I aundema@guneamemlpscaa;@lapterma) dfhnarsitage lsandrmalty ahdeast 15%
and i np| enent ed usi n@ an_industyrial

provi d8BORRTtIA RIQERSH MesCYRRAENG) ra/eggpmm% &erglgcﬁnd does

as shoygt 'anr:Eé@ ré<:1uu*eS h@QNY\gP'%ﬁQhé hﬁﬂeﬂ%%dillghghééllrﬁg may be
preferred e of the present_inventiaqn.

met hod usefutd@msame a*vpsys taieheamiy sojle dtrh@irtsﬂ@f)s&%r@ﬂn 20 drains
Iaundrﬁseg% ﬂﬁsnhfg& ﬁﬁrg%g%twé%ﬂegygma & FIG 2. A

prefer uence 0 I'S provided below. In

?:olr e?g‘jﬂ'ﬁﬁ @gg%e}gge?l\)%?hl Qﬁln@ﬁgahéﬁrcggpfurﬁn%ﬂw%%wg machine
only tHebodran ii$ wllledqwntheuilmmawquanhtg bhﬁammterarﬁpr washlng
dependsmaocrl]'ugehqgghwé %?éferrgg c%cle time is 2 minutes. Drain 20 drains
rinsing stage waste to sewage. For tunnel washer 19b, only one
compartment of the tunnel is used: the rinsing time is the transfer time
of the tunnel, and the water is sent by counterflow to the bleaching

compartments.

- Extracting stage (applies for washing machines 19a): Machine 19
extracts the water from the linen. In a tunnel washer extraction is done
by transferring the linen into a press or to an extractor connected to the

tunnel. Drain 20 drains extracting stage waste to sewage.
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15

of the washing machine. - Soaking stage: This is done
using a mninmal quantity of water 17. If desired,

wa@eooslor@sy cl eani ng agents 18 can be added, f oPCEHK20H/@®1366

enzynmes or solvents. This stage does not require
heating of the water, unlike traditional processes
(al t hough heating nmay be useful for sonme types of
heavily soiled laundry). Drain 20 drains soaking stage
waste to sewage. - Washi ng sfgge: Cationic solution
l4a is rel eased i nto washi ng nachi ne 19a and/ or tunnel

was hi gepgﬁpﬁgﬁnq}nggggg ?{{Ba,ztgeglﬂbls%lf?téﬂt?n We%ﬁb@@i]t'b“%ut are not

toget er W trt wat e
impefative ed ﬁmaopr&seot imeetntioni ¢he otaweil caspaelp efathfe netbed of the

2 1
Sadal R el B e e %% P apiing an
cﬁs?igfe@'?ﬂ@ sfy@jeuisdaklr@els |ﬁde|£@lﬁi afcohanetied, ibut themaundegng process
i ndustria ul | -

al e eratio
oL as R IngH 4 3ne$0,arS 8% RN ARG BRTBFITELERS e
conpare to conventional |aundering and does not
nor mhbylr{v@ﬁtdrgeomm ipRgsent ibventiont Bavd addtbo ugkir invention by

heat i ng e useful for t f.h I | l,ed .
qp&ﬁﬁ*ﬁ@y? bé\fﬁi*h?wez@dlﬂ?té'?h%’agﬁgglrﬂ 3@3333@1%2@&8 Megiod descried
%ﬁg@ove oy el reﬁ)ﬁﬂ%é%éhﬂ%%ﬁd‘ Wéé&glﬁed%hﬁﬁkeﬁale cleaning

tron eased i nto washi ng machi ne 19
raadlﬂsalont botet|lawedsti hgspital HBh@erlgb’VimlﬁfmnﬁthﬁW'Y aﬁmleﬁsend often

?\;9'5? I %gedlgmt@t B Z’fdzeFe JrQnt&‘ ?@fierﬂ'ﬂ@g\tn 9;0 )éoﬂ’éd t\/f’f‘{zh th greasy

rre armun ani onl ¢ Fuati
dtaingantrfood Qe&idues)e Mheacohsumers of the above mentloned textlles were

very pleased with the results.

It should be clear that the description of the embodiments and attached
Figures set forth in this specification serves only for a better understanding of the
invention, without limiting its scope as covered by the following Claims.

It should also be clear that a person skilled in the art, after reading the
presént specification could make adjustments or amendments to the attached
Figures and above described embodiments that would still be covered by the

following Claims.
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liter per 1 kg of laundry in machine drum (the
i nventors have used 0.5 liter of anionic solution per

wa@200g/0oi352 aundry in a working industrial mnmachi PET/IIrR005/001366

full-scale operation) This stage is normally at | east

15% shorter in process tinme conpare to conventi onal

| aundering and does not normally require heating of

the water (although heating nay be useful for sone

types of heavily soiled | aun]%ry). Drain 20 drains

bl eachi ng/ di si nfecti on stage "waste to sewage. -

Ri nsi ng stage: Washi ng nmachi ne 19a and/ or tunnel

washi ng machine 19b drumis filled with m nimal

quantity of tap water. For washing machi ne 19a, the
rred cycle time is 2 mnutes. Drain 20 drains

rinsing stage waste to sewage. For tunnel washer 19b,

Tonl yAd”ﬁ@tr@dﬁEﬁé\aﬂiﬁﬁﬁrﬂ”%ﬁexf'ﬁé’ thgrRethod SOMPE§ING he

rinsing tine is the transfer time of the tunnel, and

t he watwashiggdeetexpiescuising a cRliMseIBtiem&Ang| eachi ng

conpartnents. - Extracting stage (applies for washing

machi nebleaohing pREhpisifagingy thectestiieneUsiag e ANt PHIAM he

i nen. LOufol unnel washer extraction is done by

transferring the linen into a press or to an extractor

connected to the tunnel. Drain 20 drains extracting

stage waste to sewage. O her | aundering stages may be

j nco rat ' pf o : ' k@l i

2 o° cHBSPelthe & SOEr offehil the dthp 8 hltfind MREIGHPusing

JaRbmesdiutibn idmlipwed dytdrainingnthie matispeciufior alay. rel ate to

t he washi ng stage and the bl eaching and di sinfecting

stage. Soaking is indeed recommended, but the

| aunderi ng process

3. The method of claim 1, wherein the step of bleaching and disinfecting the

textiles using anion solution is followed by draining the anion solution away.

4, The method of claim 1, further comprising soaking the textiles prior to

washing and bleaching and disinfecting.

5. The method of claim 4, wherein soaking the textiles is done more than

once.
6. The method of claim 4, wherein soaking the textiles is done using water.

7. The method of claim 1, further comprising rinsing the textiles after washing

and bleaching and disinfecting..
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can be conducted wthout it, and so are the rinsing
and extracting stages. The inventors of the present

WO povefti3sh have tested their invention by operBCT/HR0Es/001366
bat ch-type industrial washing machi ne using the nethod
descri bed herei nabove for a period of three nonths and
have obt ai ned remarkabl e cl eaning results on hotel
| aundry, hospital |aundry (which is heavily soiled and
often contam nated with bl oo ﬁi restaurant maps (often
heavily soiled wth greasy stains and food re3|dues)
The consuners of the above nentioned textiles wer
8ver y Theesdtpdiof iglaime? r wharair rinstngsthgutextiss @9’93 fhefe than
dbgg_descrlptlon of the enbodi nents and attached

Igures set forth in this specification serves only
for a better understanding of the invention, wthout
limting its scope as covered by the follow ng d ai ns.
t s r

hr - 10 A8 SR, (BRREr RoREHERD, BEkactt, Ky From the
tmstk& afigruwasheng andlblachnmmm disinfectihg. att ached Fi gures
and above descri bed enbodi ments that would still be
covered by the followng Cains. CLAIMS 1. A nethod for
| aundering textiles, the nmethod conprising: washing
fohe tThet imetisodisf oigim G avhereirs viashingrihe dextiles éadonagnore than
and disinfecting the textiles using an anion sol ution
ONCeThe nethod of claim 1, wherein the step of washing
the textiles using cation solution is followed by
draining the cation solution away.

11.  The method of claim 1, wherein bleaching and disinfecting the textiles is

done more than once.

12.  The method of claim 1, wherein water is used.

13.  The method of claim 12, wherein water at ambient temperature is used.
14.  The method of claim 12, wherein the water is heated.

15. The method of claim 12, wherein the quantity of water used is the

minimum required for wetting the textiles.
16. The method of claim 12, wherein the water comprises hard-water.

17.  The method of claim 12, wherein the water comprises soft water.
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3. The nethod of claim1l, wherein the step of
bl eachi ng and disinfecting the textiles using anion
waeloaiss2 i s foll owed by draining the ani on soPCI/IIRA05/001366
away. 4. The nethod of claim1, further conprising
soaking the textiles prior to washing and bl eachi ng
and disinfecting. 5. The nethod of claim4, wherein
soaking the textiles is done nore than once. 6 . The
met hod of claim4, wherein fdaking the textiles is
done using water. 7. The nethod of claim11, further
conprising rinsing the textiles after washi ng and
bl eaching and disinfecting..8. The nethod of claim7,

18her ¢h8 nidtAsd bBclafme 1t @tkidigan insixtianecieaniag kigant isnsed.
. The nethod of claim1, further conprising

extractl ng |iquids fromthe textiles after washi ng and
bl eachi ng and di sinfecting. 10. The nethod of claim1,

1gher q’n@ n‘ﬂ‘@tﬁBbl "c‘)g cldivg 1 exhdreRSariongane came®s idiane @aﬁcﬁh solution
11. e method of claim 1, wherein bleachin

adi $he ppion; sedptioneare exequcss usgm@hQIWPéh@rﬁmgaﬁBf@tlome“
The nmet hod of claim1l, wherein water is used. 13. The
met hod of claim 12, wherein water at anbi ent

tenperature is used 14. The nmethod of claim 12,
2@her dhe metbodef slaims! S duthay comprisingediipging dae satien aeiktion and

\A;lai wherein the quantity of water used is the m ni num
%uired for wetting the textiles.

21.  The method of claim 19, further comprising diluting the anion solution and
water.

22.  The method of claim 19, wherein anions and cations for the cation solution
and the anion solution are produced from brine containing Potassium Chloride.

23.  The method of claim 19, wherein anions and cations for the cation solution

and the anion solution are produced from brine containing Sodium Chloride.

24. The method of claim 1, wherein the cation solution used in washing is
characterized as having a pH value greater than 10.

25.  The method of claim 1, wherein the anion solution used in bleaching and
disinfecting is characterized as having an Oxidation Reduction Potential value
greater than +800 millivolts.
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16. The nmethod of claim 12, wherein the water
conprises hard-water. 17. The nethod of claim 12,

wWob@eme70351 he wat er conprises soft water. 18. TheCTBEL20ed01366

of claim1, wherein an auxiliary cleaning agent is
used. 19. The nethod of claim 1, wherein anions and
cations for the cation solution and the anion solution
are produced using an el ectrochem cal activation cell.
20. The nethod of claim 19, iéjrt her conpri sing
diluting the cation solutionand water. 2 1. The

met hod of claim 19, further conprjsing diluting the
B orh WBHI6® GAPBIRIISA LAUN095 10 T SR B BHG1 i m 10,
wherei n anions and cations fqr, the catjon solution and
t he ani 8hleasl ofng 6‘?Pt§}“§r[oﬁ¥(5ﬁ‘iﬁi\é'89ft?%¥ﬁ’@ Sne cont ai ni ng
Pot assi um Chl oride. 23. The nmethod of  claim19,

wher ei n gy deed tasdeeding Bdd idp the&0B8INSSn sol uti on and
the anion solution are produced from bripe caontaining
Sodi um enior seletionp deedrft freeingdanrarniemisiLiion iRk Hie
the catigpaaRrution used in washing is characterized
as having a pH value greater than 10. 25. The met hod
of clai md,y, g’g ti‘éhnffefeae\‘o@'ﬁéé?ﬁn%%l WEHOD sBRGEN iRto the

bl eachi ng an I'sinfecting 1s Tharacterized as havi ng
an Oxi dapnt@ameReducti on Potential val ue greater than
+800 millivolts.26. A washing apparatus for |aundering
t exti | esyivenfqr fadilitgtingtagitation ajnthec bmdilasnend f liguids
receiving,the textiles; liquid feed for feeding liquid
into th Hh?ooﬂtﬂlgﬁr’ anion solution feed for feeding an
anton S%lra% Ifgrndrlalnnt'n%)g fioﬁ]ueldscﬁgrtnathg%%htainer;

control unit for controlling operation of the apparatus and

performing laundering stages comprising:
washing the textiles using a cation solution; and

bleaching and disinfecting the textiles using an

anion solution

27. The apparatus of claim 26, wherein the container is a drum.

28.  The apparatus of claim 27, wherein the driver comprises a motor linked to

the drum for rotating the drum.

29. The apparatus of claim 26, wherein the anion solution feed and the cation

solution feed are combined in a single feed.

30. The apparatus of claim 28, further comprising an electro-chemical

activation cell for providing the anion solution and cation solution.



cation solution feed for feeding a cation solution
into the container; driver for facilitating agitation
wW@Roobloz035Ext i | es and |iquids w thin contai ner; PAI/#HL2005/001366
for draining Iiquids fromthe container; control unit
for controlling operation of the apparatus and
perform ng | aundering stages conprising: washing the
textiles using a cation solution; and bl eaching and
di sinfecting the textiles USEﬂQ an anion sol ution 27.
The apparatus of claim 26, wherein the container is a
drum 28. The apparatus of claim 27, wherein the
driver conprises a notor |inked to the drum for

tati the drum, 29, The a ratus of claim 26
Bfer e He: P28 D1 Rim 4 PRUGeGrth Hanke: Rolsast one tank for
eohtatriifg theemict SorMBRI Med at Nedst SéAWtanK ¢61dcomtBining éhe cation
apparatus of claim 26, further conprising an
EPHPRo- chemi cal activation cell for providing the
ani on solution and cation solution.3 1. The apparatus
of claim30, provided with tanks, at |east one tank
for containing the anion solution and at | east one
Bank fibe apparRiisPhejainma crrovided ybthua task. fopgontaining brine.
apparatus of claim3 1, provided with a tank for
contai ni ng brine.



