WO 2004/ 007656 PCT/ GB2003/002999 - 1 A METHOD OF LAUNDERI NG ARTI CLES The
present invention relates to a nethod of laundering articles, in

parti cul awoheamioresesoi | ed and specialized fabric 5 mat @CralBRoemRAs

whi t ewor k, wor kwear and high visibility garnments and articles at
tenperatures of no nore than 40C. In commercial |aundries, industrial-size
washi ng machines containing up to 100 kg of articles for washing are 10
used which depend on a constant flow of pre-heated water and into which

metered quantities of washing @Qig%r ogn%%é%gbs%ﬁ&&nped by dosi ng

apparatus. Conventionally, in order to wash heavily soiled articles such
as table cloths, hospital bedding, workwear and the like, it is necessary

to use high 15 te t t ani ctlio it j
machi ne, and high a éélllE%,Jlgei%te;f/\@aﬁL v%nz%még?]é?%eﬁ s%l %@C%Soﬁh%gmﬁgkﬂ%
pre- heating thervigles t ént eaperatigrebeaii BOGaanddgrrat epecifadi zgde fapriche
washi ng pr gcess,akes sUnsnsSi goi {heaskoriPr OROFLIQR Ofnd hﬁi&l’?s.tvi%tib?i'f%a
process. Typically the water 20 is heated by injecting steaminto i1t and
significant tid®ids anerysticdepakentapeprodues mf tieensrearmdroriofBi s
purpose. Also, as the washing cycle itself is likely to be for tinme in
excess of 20 m nutes, steamcontinues to have to be generated throughout

t he washi ng cycl e t¥ ensiogr@etrpad! t hd anasdhisyy 25 Indgadriak-siwent avaelding t he

correct tenperaiyfigesSuchrhaay, WRR Ngoakgookypicallay rRQuiLeqifl 1aast
two and sonetines nore rinse cycles to rendve the washing preparations
fromthe &rtieisss varighr dgheedtdieid enealrPrhi £Yo¥ cobceepthebited| weees . aBd | n

addi tion, artigles SHER %%t%é&e%ﬂ%itégghoﬁswéﬁmrﬁg Ahidiched ki ngn,, and

whi te wor kwear are usually bleac wever, the nmaxi hum tenperature at
whi ch convent i dffal Puliilegadive B nIb@PRS B W t HiaRVENRAShR Wy priotessddrs BOC | f

damage to the yashed anthCl8s1bs Lo PedY ayrnt ed t%%l%hecl%%hg"asﬂhﬁg%%ld ©

of such articles usually takes place at around 80C, a separafe b I ng
cycl e nust be keddingd garkvigrer eint WDe2004¢ 00765565 REH<EB2003£002999high-

15 temperature water, mechanical action within the washing
machine, and high alkalinity and enzyme detergents. The cost
of pre-heating the water to temperatures of 60°C and greater
for use in the washing process makes up a significant
proportion of the cost of such a process. Typically the water

20 is heated by injecting steam into it and significant time and
energy is taken up producing the steam for this purpose.
Also, as the washing cycle itself is likely to be for time in
excess of 20 minutes, steam continues to have to be generated
throughout the washing cycle to ensure that the washing

25 liquor is maintained at the correct temperature. Such heavy
washing also typically requires at least two and sometimes
more rinse cycles to remove the washing preparations from the

articles and reduce their alkalinity fo acceptable levels.

30 In addition, articles such as whitework, such as table
and bed linen, and white workwear are usually bleached.
However, the maximum temperature at which conventional
bleaches can be used within a washing process is 60°C if
damage to the washed articles is to be prevented. As the

35 washing cycle of such articles usually takes place at around

80°C, a separate bleaching cycle must be carried out wherein



2 a cooler water tenperature is used. This prolongs the washing process
and involves the use of a considerable quantity of water that still

requi res wWoaniay7¢6 the appropriate tenperature. 5 ThePeT&AR00INMDAEYEr
some fornms of specialized fabric materials which cannot be cl eaned by such
means, in particular high visibility garrreEts and articles typically
conprising fabric to which is adhered tiny feflective glass 10 beads. These
fabrics cannot be |aundered at high terrperatures wi t hout significant

damage occurri g Lo hei reflectlve pac t sul t hey tend to
be pre-washed “or so(%< wratn soTVen ratflo rgirmvé o1l an%ggre ggﬁsflél s, Sef or e

bei ng washed wtshanyowtempser atode nvdivgherthchams40G £ Thi s cspen;da:tabl]i%
Lreatrent adds,gueatly Lo the.Loslogb thel(: ol eapinds Ay Some. aliics,

such as pol ycoC{ ons, “which conprise a mxture synt hetic ahd natura
fibres are Ileﬂﬂpe‘OPl-jla’@Qthfearpe'rtahemml shock" if they undergo a water
extractiong20 process such as spinning or pressing imrediately after a high
terrperature washi ng cycle. This neans than they becone <creased in such a
way that the creasddiegee e, | mwevere Efcaﬁrlf;onm‘@twftheycmleia@shé@b@gai n.

To prevent theriml; shoCkyns Lhi Scdype ofof alibgagustybe cool ediln,stages

fromsay an 8 5 wash down to a 60C wash then own to
before they cartirnsad aadht vésdpihiar 9@@3@&? M4 eftihies t tkescally

consi derabl e ti e ang,energy; d Ot&aw}‘lﬂckﬁ%t taﬂﬁqe&%ﬁ“'t&ﬁ&} UEDEL: s

cycles at different tenperatures e object of the present invention is
to provi défa hredredThese aipddcisngaanet cb%slaugdéhecésa‘t Hosd demppraiehrgsove,

that can be U%ﬁQQbGtCQQHﬁﬁﬁh%Ea£a%@mﬁd%s M&é&kf%%@VGES' Jr Washi 08 i ve

machi nes provi osing apparatus and liquid additive
injectors and Ctafpa\t?l‘wer&%)n‘és repukiubstiam iteindy to3heninriegusaked her soaked

af orement i oned; pr ob} fitk-s WQ 20044007638 RGH %%Qé/ 002392 rdrore being

washed at a low temperature no higher than 40°C. This special

15 treatment adds greatly to the cost of their cleaning.

Also, some fabrics, such as polycottons, which comprise

a mixture of synthetic and natural fibres are liable to
suffer “thermal shock” if they undergo a water extraction

20 process such as spinning or pressing immediately after a high
temperature washing cycle. This means than they become
creased in such a way that the creases are set into the
fabric until they are washed again. To prevent thermal shock,

this type of fabric must be cooled in stages from say an 80°C

25 wash down to a 60°C wash and then down to a 40°C wash before
they can rinsed and the spun or pressed. All of this takes
considerable time and energy to carry out the required number

of wash cycles at different temperatures.

30 The object of the present i1invention 1s to provide a
method of laundering articles, such as those detailed above,
that can be used in commercial laundries with conventional
washing machines provided with powder dosing apparatus and
liquid additive injectors and that overcomes or substantially

35 mitigates the aforementioned problems.



According to the present invention there is provided a nethod of

| aundering articles using water heated to no nore than 40C wherein in a
si ngl e wawbizg@rescess there are no nore than two washPCyalBRe0Fmwbkeoowed by
at least one rinse 5 cycle and wherein in one of the wash cycles a

conbi nation of at |east two |aundry preparﬁtions is used, a first of the
| aundry preparations being in powder formand containing up to 15% by

wei ght a powdered detergent, and a second of the |aundry preparations

peing Ln 1iquld ToLm.and compl Ald%Alectl ligashealie Ole.d dR018ARLAG o
emul sifier and a br§&€h: The " 1 atm y preparations in total conprising up
to 10% by wei ghthoa bér pawedeingheughcles peatsy prisfehagitgd ftor nex amyee
d-1inonene or _. 15 di,pen L XL f o d=ili e-and di.pgntepe, are
known ingreditgﬁ sqion‘év\;flgﬁ?%gr( p?%%r%#ﬁg%%,w%#evﬁﬁm not befor e pegr?
i ncor por at ed morsudthaguantd tyadn avémdigllprwsdarkit i e 1Paptuoaei rinse
conbi natiop wi_th r eas) |l sLfLerqp, | €RGHs Lt WAS: SHRK $jengly
f ound thatgsugﬁcégc%ﬁgi nat |é(}%l ggug?i\%eggoatést‘g%s ing cl Sani ﬁg 'rlesullt él on all
forns of heaviaty leseitl édocandugpeyi avepadatadind clymteedal 8 ddrpy WAt dhe

tenperatures Qqf han ;40C. pLhis nga At coShophdi g SA%LNgs can
be made in thgagﬁglr:g‘;lé?%%t vvdluﬂg b-gtlhzrgmﬁsgggggusg% on h%at?i%al't he'gwaglz)hi ng
water. Al so, 49 t%é 25 watightugedovderpe peeserrntpetthdd 8 SavePer ofr ddrcer

than 40C, unli n 'Jgﬂgl l,a in S separ leaghing
cycle is not rlggﬁfjggd%g%éd‘&t eogfe%%%ﬁéaﬁgbg%ggg% F%ﬁ? h%p?}a?%ﬁpl\%gsh%cfcl e.
This resulfs ilrasitgnidd cafit Javieggsasinaranlsebrsunpiofiors &depgy, the

consunpti on aﬁ%ukidg\ge&[%ﬁarcaoﬂ%ﬁgt '{-Lgn?!)taﬁoc Qdsy GEnesal by py Q{Ih%

preparations i'n po ormare preferred to those in [iquid formi
i ndustrial | awenderpsnebecause a smaller volunme of preparation needs to be
used to 35 provide a desired concentration of washing liquor. Usually, a

| arge volume of liquid detergent is required to produce the WD 2004/ 007656
PCT/ GB2003/ 002999 2 though terpenes, preferably, for example d-limonene or

15 dipentene or a mixture of d-limonene and dipentene, are known
ingredients in washing preparations, they have not before
been incorporated in such gquantity in a laundry preparation
for use in combination with a degreasing emulsifier or a
bleach. It was surprisingly found that such a combination

20 gives outstanding cleaning results on all forms of heavily
soiled and specialized fabric materials using water
temperatures of no more than 40°cC. This means that
significant savings can be made in the energy that would
otherwise be used on heating the washing water. Also, as the

25 water used in the present method is never greater than 40°C,
unlike conventional laundering methods, a separate bleaching
cycle is not required and the bleach can be used in the main
wash cycle. This results in significant savings in water
consumption, energy consumption and time over conventional

30 methods.

Generally, laundry preparations in powder form are
preferred to those in liquid form in industrial laundries
because a smaller volume of preparation needs to be used to

35 provide a desired concentration of washing liquor. Usually, a

large volume of liquid detergent is required to produce the



same concentration. This is inconvenient as regards storage and use of the
preparations. Gven this, the reason for the conbination of a laundry

pr epar at iwo 200u/ossder formwith one in liquid formin PoF/GB20632002999
invention is that it is not 5 possible to incorporate significant
quantities of the degreasing emulsifiers, \ﬁ:hl ch conprise liquids, into the
powder preparation without it dissolving to forma slurry. Hence, the
requi renent for the conbination. 10 The terpenes, which conprise volatile

oily liquids, 4 i nc d. Qb owde ratj '
added to the 11 qwcg~J ;)Jrég%gfpgﬁrgna%r %??nf%ﬁne sgrﬁgr \gtgel y é?@%c?ff%/%qent o]
t he washi ng wetrel .user efferidisl yprebwonebeens. tGives BdéA, tbendehson hier tike best

cl eani ng resul o%nb%gldifﬁfof he iﬁﬂ%qﬁfe%r%ﬁa%’@lm Xaf ﬂonwtd%rt Se hwgﬁ%at t he

prepar ati on. Isis a surpris as It s generally thought
i ncor por at i on irof 1 af qFartT t §he npaewgihlwe@ftépar asi ghahoultd Fequit e

the prepagatigndigibe iR a;geh ghrddul Ql(;{rﬂrfmc%rch k0ent £riRgNe suspended
therein in a mcro-enul sion otherw se the terpene 20 would quickly

evapor at e awayle@EeRingquiTee sdfigess pfechudecritieedi $pensing éﬂtgucihh%

preparation by, @q&gn\@@plaga@ioxpow@@ﬁoutdm Ngi SRPaALUS. ASENG] af ed1 Wi, a
i ndustri al tunnel washing mnmachine. They are also difficult to di spense

using liquid Hefjcsct 6he Feauizement fomithescPERinabiofcous nature. However,
25 it was surprisingly found that sinply by blending up to 10% by wei ght
of aliquid terpene into a dry laundry washing eparation _in powder form
that the [Oqui d becd8ife Hiropersed il kﬁ%ptrﬁéepﬁﬁ?\.g@ Ulenidys liHBE@Hy can

retained so thaty1deesenah o BNSRATRL 6 rRWaY nel BBLdd £ aPtdpa QUi ekl Yaaddi to
Preferably therefore, the first |aundry greparatl on in powder form

cont ai ns up tot%%b@uwél BREPArPomdered et emgefitedi wemArerclip féragoby

vei ght a terpeﬂpwha\gh@e%sgﬁ@erwgggr 3591%%%@13?99%@&&0” is mRRufgetured
by dry blending the powdered ingredients and m xXing the |iquid

t er pene WO 200479a7 656 thaT/ EB2063/t002989ing results occur if the terpenes
15 are mixed into the powder preparation. This 1is also

surprising as it is generally thought that the incorporation
of such a quantity in a washing preparation would require the
preparation to be in a gel or liquid form with the terpene
suspended therein in a micro-emulsion otherwise the terpene
20  would quickly evaporate away. Such liquids or gels preclude
the dispensing of such a preparation by a conventional powder
dosing apparatus associated with an industrial tunnel washing
machine. They are also difficult to dispense using liquid
injectors in view of their sticky, viscous nature. However,
25 it was surprisingly found that simply by blending up to 10%
by weight of a liquid terpene into a dry laundry washing
preparation in powder form that the liquid became dispersed
within the powder and was thereby retained so that does not

evaporate away significantly quickly.

30
Preferably therefore, the first laundry preparation in
powder form contains up to 15% by weight a powdered detergent
in which up to 10% by weight a texpene has been dispersed.
35 Such a preparation is manufactured by dry blending the

powdered ingredients and then by mixing the liquid terpene



conponent into the blend to disperse the liquid into the dry powder
ingredients. Preferably, the liquid terpene is sprayed into the blended
powder ed wogoediozssss, whi ch are then further bl ended t @CaiGheox®29%e
liquid. 5 Preferably, the terpene conprises an equal m xture of d- |inonene
and di pentene and forns up to 5% by weight of the first |laundry
preparation. 10 The other ingredients of the powder preparation preferably
conprise up to 70% by wei ght inorgani c salts. For exanple, the preparation

TRy cOMDrise up.Lo.39% by welght, sodium Gapbonat e, and dip o 40% sodium

chloride. The so |um car ona e Act kno manner ‘as - a wateér so
and 15 provi descvalekalingictyi eien cHrsieka}eh{,l ri:ht6héiwa$¢iur@:mateerls Fheaysaddi um

chioride is bell2vadel 6180hed% AiRARRN Ghotd: Jrd 'thg%gre £ a5 LEn

i nproves the action of the other 1 ngredients bui as sodium
tri pol yphosphatkendegy toaflsesrdiseadtiedl &auigh to 25% by wei ght. 20 An
anti-redepgsition agent, such as sodium carboxynethylcellul ose may al so be
added to the preparation. Oher optional ingredients nay be added to the
25 preparation to pPesfirgabgay t Flewl tarrehf eecempriSgshanngueli ergureonprise

opti cal brlghtﬁ@do%g;nég%%s,dl%@awﬁé ?@&eé&ﬁ@é,up b&cPC%Edeﬁy {;L Al T &t apgant

conpounds, dirt repellents, and perfunes be” appr |ated

t heref ore, thafinsie lpondey pravegataehon operates differently from
conventional laundry powders that usually act on greases and oils by
saponi fication, that is by using a high pH washing Iiquor in conbination
with an elldvated weBH ngotesper aranaslignds 35 ofecani caloveeri omprebkranton

grease soilin I e r i 0ap g]_%ra di | ved
in the water. éff&%%/@\éog%g% P%élj'/ ;%035000989@1 H%)r\EAevePlﬁl %Q?Ee §§Iﬁ

of the presente%aﬁ@éﬁtrld‘@et h@ret@rr}@§h@§ may comprise up to 33% by weight
sodium carbonate and up to 40% sodium chloride. The sodium

carbonate acts in known manner as a water softener and
15 provides alkalinity when dissolved in the washing water. The
sodium chloride is believed to act as a synergistic ionic
accelerator which improves the action of the other
ingredients. A builder, such as sodium tripolyphosphate, may
also be added at up to 25% by weight.
20
An anti-redeposition agent, such as sodium

carboxymethylcellulose may also be added to the preparation.

Other optional ingredients may be added to the

25 preparation to produce particular effects. Such ingredients
comprise optical brightening agents, enzymes, bleaches,
biocides, flame-retardant compounds, dirt repellents, and

perfumes.

30 It will be appreciated, therefore, that the powder
preparation operates differently from conventional laundry
powders that usually act on greases and oils by
saponification, that is by using a high pH washing liquor in
combination with an elevated washing temperature and

35 mechanical action o0il and grease soiling is removed by

turning it into a soap that is then dissolved in the water.



in the laundry preparations act as solvents to dissolve oil and grease
soiling directly, the resulting solution then being dispersed and

saponi f i esfowmoedriomesshe washing |iquor with 5 the need forPCa/Gpeatdogymweduced
alkalinity to achieve this result. This is a nuch nore efficient process
as it does not require a washing |iquor tergper ature of nore than 40C and
significantly | ess nechanical action, which%saves washing time. 10 The | ow
tenperature used in the nethod al so has the significant advant age that

t hermal shock arti he e avoi ded \ari ous baS| o
exanpl es of a %g) EE prlEe1 gb%tﬁneotn Ong%fﬂ?@Q ‘.g%és;e lﬁoﬁn ccrbr dt% %te5
invention wil Ilmo\?\h&beldlmrsd@d pdeparatiorrases, amﬁqakxepasattpomm/aslve 011
manuf act ured by, dry bl endi the. e dn ents whi ¢

mx the liquid nte%ﬁenegcogrflg&rllg%t ém!gfggsx\?aygcgj angé%‘spj!xteg1 Mﬁ&d‘ spelregee t he
20 liquid intorew dﬂrlyﬁpﬁémrérammgiaé@meﬁ;%d Wiévipr sper vasmisnopfliqubhe with

i ngredients sefpd opthyipth Les A8 R8T G pY le 1
25 Nonyl phenol et hoxyl a’?e %9 %TOE g% ?mngggeﬁgf/l 30%?\3%32%‘60%% hyl
cel lul ose 2% Spdtildm d&iboAat @ BO%% SUH tﬂﬁfﬂﬁﬂmﬁt yphosate a25% 3008 dhotm
chloride 34% Examplee 2 Hoayl lL,-etbpxylate.d 9 4% pend %
35 Sodi um car boxymetehyl cel Ill?lggse ‘%:Sodl ém car eon%fge%%%/o W%Ogglcgog%é
PCT/ GB2003/ 00299001 f7 cagpdly urhessi pet gipiesal e axBY¥pnsodihumhc hbayd e wd4Bbng

time.
10
The low temperature used in the method also has the
significant advantage that thermal shock of the articles
being washed is avoided,
15 Various basic examples of a powder preparation for use

in a method according to the invention will now be listed. In
all cases, the preparation was manufactured by dry blending
of the powdered ingredients into which dry mix the liquid
terpene component was sprayed and mixed in to disperse the
20 liquid into the dry powder ingredients. The proportions of

the ingredients set forth in the examples are percentages by

welght.
Example 1
25 Nonyl phenol ethoxylate (9 ETO) 4%
D-limonene . 5%
Sodium carboxymethyl cellulose 2%
Sodium carbonate 30%
Sodium tripolyphosate 25%
30 Sodium chloride 34%
Example 2

Nonyl phenol ethoxylate (9 ETO)

62 B =N
@ o

Dipentene

[\
al®

35 Sodium carboxymethyl cellulose

o\

Sodium carbonate 30



5 Exanpl e 3 Nonyl phenol ethoxylate (9 ETO 4% D-linonene 2.5% Di pentene
2.5% Sodi um carbonate 30% 10 Sodi um tri pol yphosate 25% Sodi um chl ori de
34% Sodiwm2oardossgnet hyl cell ul ose 2% Exanple 4 15 Nomglr/Gireosnd02999

et hoxylate (9 ETO 4% D-linonene 2.5% Dipentene 2.5% Sodi um carbonate
29% Sodi um tri pol yphosate 24% 20 Sodi um chlori de 34% Sodi um car boxynet hyl
cellulose 2% Nitrilotriacetic acid 3NA 2% The above fornul ati ons can all
be adjusted slightly to 25 take into account the addition, in snall
guantities, of, the ddi tional _ingredients such as optdgal brighteners,

bl ue speckle ,Odﬁtenrnf uﬁ%a%Ola}'ﬁélogﬁk%r comon additives toé5\?\’7ashi ng powders,
for exanpl e byocddpumsthhgridee proportion of sodium chl®&%% de in the
conposition. 30 The second | aundry preparation in liquid form conprises
either a bleach or a degreasing enmulsifier. If the preparation conprises
bl each, then this can conprise any 35 conventional chlorine based bl eaching
agent, such a I WO 2004/ 007656 PCT/ GB2003/ 002999 8 hypochlorite, or
hydr ogen pgro%X Rl,gh h of which are already wused in industrial |aundries.
I f the second NoawyAdryepelepaiaivoateorfpEiloes a 5 degredsi ng enul sifier,
then this prefgrahly.gonmprises a nonionic surfactant such as, for exanple
nonyl phenol et hoxy?at e. Alternatively, the degreasi ng2 emul sifier may

Dipentene .5%
Sodium carbonate 30%

10 Sodium tripolyphosate 25%
Sodium chloride 34%
Sodium carboxymethyl cellulose 2%
Example 4

15 Nonyl phenol ethoxylate (9 ETO) 4%
D~limonene 2.5%
Dipentene 2.5%
Sodium carbonate 29%
Sodium tripolyphosate 24%

20 Sodium chloride 34%
Sodium carboxymethyl cellulose 2%
Nitrilotriacetic acid 3NA 2%

The above formulations can all be adjusted slightly to
25 take into account the addition, in small gquantities, of the
additional ingredients such as optical brighteners, Dblue
speckles, perfumes and other common additives to washing
powders, for example by adjusting the proportion of sodium
chloride in the composition.
30

The second laundry preparation in liquid form comprises
either a Dbleach or a degreasing emulsifier. If the
preparation comprises bleach, then this can comprise any

35 conventional chlorine based bleaching agent, such as sodium



conprise an al cohol ethoxylate. 10 In order that the efficiencies of the
nmet hod proposed herein can be appreciated, reference should be made to the
f ol | owi ngwDabb«e®7esier ei n four different |aundry processesT/aEompoadmet hod
in accordance with the present invention are described in the tables

| abel | ed Table 1A - 4A for conparison 15 wth a conventional |aundry nethod
as described in the tables |abelled Table IB™- 4B. In both cases, the
washi ng processes used the sane type of articles and the sane type of
conventional industrial, washi i risj a i g r er
dosi ng appar att Oﬁhgofftqeu’l cf)ragx%icjltrrrlg%:Ik inéraﬁrgbgg%reé 135891% oom ec\li}eaglgmg aefg)(%y\d

cl eani ng resulused kin {hésediall ésyndties.time taken for the washi ng machi ne
to performvarious functions within one washing or rinse cycle of a
washing processes is indicated, these functions being defined as follows.
25 Function Definitifon Ehel FRiddondg alalngmyvof pircarachpne viapoiwaesr ta
desired | evel - i ; wat 0 .q :des] r ;

i ndi cat ed :Sn to%%rgggﬁggbvﬁrh&%&tﬁglgfhg t ee& drtglr#of b{c Jgeémac ingufdgg%:sé%ze aa 35
mechani cal wastimignact i enrdde¢t@ntt heUchdi eat edfWD 2000@7656nyL  phenol

PCT/ GB2003/ 00%9&%x\xgatgherﬂif@ém%%émns H1ave Lee0, added pathe; wat ay to

create an aqueous shing I'itquor Drai'n Dral ning'the aqueous washi ng |iquor
fromthe 5 drapmpRilnseaTumisidhed eheoxiiiaveef the machine to cause a

mechani cal rinsing action after any indicated chem cal additions have been
added to the water 10 to create an aqueous rinsing |liquor Low Extract

Spi nni ng flAe drum a¥n aorddmat thadl ytheoveFigpiepcies of the method proposed

herein can be appreciated, reference should be made to the
following tables wherein four different laundry processes
using a method in accordance with the present invention are
described in the tables labelled Table 1A - 4A for comparison
15 with a conventional laundry method as described in the tables
labelled Table 1B - 4B. In both cases, the washing processes
used the same type of articles and the same type of
conventional industrial washing machine comprising a washing
drum, powder dosing apparatus and liquid additive injectors
20 to achieve similar cleaning results. In these tables, the
time taken for the washing machine to perform various
functions within one washing or rinse cycle of a washing

processes 1s indicated, these functions being defined as

follows.
25
Function Definition
Fill Filling a drum of the machine with water to
desired level
30
Heat Heating the water to a desired temperature, as
indicated in the table
Wash Tumbling the drum of the machine to cause a

35 mechanical washing action after the indicated



extract washing liquor fromthe articles thenselves 15 H gh Extract
Spinning the drumat a higher rpmthan that used in the Low Extract to

extract awb 2004®768ashi ng

| evel to wh
25 used, th
wat er used

ich drum of the

liquor fromthe articles 20 TReTraEM031Y29%f ot her
terns used with the tables are as follows. Low Dip This refers to the

machine is filled with water. If a “Low Dip'

e water level is relatively low so that the actual volume of

is lower resulting in a higher concentration of any

additions thereto than with, gm]tl C]]grgddgtﬁon% upeti g and ;aLs§0. 8 %ﬁ%%%er

mechani cal

whi ch drum

30 action on thé& ar
washi ng and rinsing functi eascrdditghabi pqlT¢n>l§ alesbinefkraioro t he | evel

of the machi ne

rumls rot at ed

is filled with water. If a‘High 35 Dip' is

used, the water level is higher than that in the "Low Dip' |evel so that
WO 2@G4/ 007656 PCILGBZD081®029990us 1@ shipy urdaBpr wdtrer uged i s

t he act ual
greater res

ultingina Ilo

nconcentration of any chem cal additions

chem cal

to

is

thereto than with a "Low Dip" function and also a | ower mechanical action
on the articles when 5 the drumis rotated during washing and rinsing

functi ons.
refers to t

D p' |evel

effects on
10

15

20

25

30

35

Medy ;iR This is

he level to which drumof the 10 machine is filled with water.
If a "Med Dip' is used, th&eghtwicaleveingifiohigheon h%ﬁ:etrha@ny ningheatadw

TR, RRY e¥hat ielnf Qe ~ Medi HQ?:}QrFé %‘d cagei Ny

but greater thannpthatai mddi@ionkl SvdPidkerd %\aagdwcé hegONGOrdL ant

the nechani cal

Low Extract

High Extract

action and concentratlon of
to create an aqueous rinsing llquor

Spinning the drum at a relatively low rpm to
extract washing 1liquor from the articles

themselves

Spinning the drum at a higher rpm than that used
in the Low Extract to extract all free washing

liguor from the articles

The meanings of other terms used with the tables are as

follows.

Low Dip

High Dip

This refers to the level to which drum of the
machine is filled with water. If a ‘Low Dip’ 1is
used, the water level is relatively low so that
the actual volume of water wused 1s Jlower
resulting in a higher concentration of any
chemical additions thereto than with a ‘High
Dip’ function and also a greater mechanical
action on the articles when the drum is rotated

during washing and rinsing functions.

This also refers to the level to which drum of
the machine is filled with water. If a ‘High
Dip’ is wused, the water level is higher than

that in the ‘Low Dip’ level so that the actual



15 chem cal additions. Chem cal Additions These conprise the |aundry
preparations that are wused in the washing and rinsing functions. In the
Tabl es 1AVO 2004/00245at i Nng to t he washing 20 processes i n RCTWRPars@2999t h t he
present invention, the preparations are as defined herein. In the Tables
1B - 4B relating to conventional mashing_p&gcgss, the detergents wused are
conventional industrial washing 25 powders, "which generally do not contain
any significant terpene content, conventional |aundry bleaches, and

conventional laundry degreasing eFubsibiehSeq! Nsable£ases.c e guant ities
stated are per kg of articles to be 30 laundered.” WD 2004/ 007656

PCT/ GB2003/ 002999 11 LaurdMprPredesatiatioghely agyi | derdsetormditiens

TABLE 1A - Method in AccordangetW thakrgsanty Hl‘é%ﬂb&%ﬂ sd@t&lonVBsly Brogess
Time - 35 mnutes Function Paraneters Time Chem cal Additions Fill Low dip

1 1. 10 g/ kg powder fornul at etPHaF MEChgPdamtea i tHe Presurickesholien2. 5

m /kg Liquig bl each Heat 40Ge2 g \MShs8 roPhakd &urhgw Fddaet sha RilblsikLgh
dip 3 Rnse2 Drain 1l LowExtract 1 Fill High dip 3 R™nse 2

functions.

Med Dip This is an abbreviation for ‘Medium Dip’ and
again refers to the level to which drum of the
10 machine is filled with water. If a ‘Med Dip’
is used, the water level is higher than that in
the ‘Low Dip’ level but greater than that in the
‘High Dip’ level with concomitant effects on the
mechanical action and concentration of the
15 chemical additions.
Chemical
Additions These comprise the laundry preparations that are
used in the washing and rinsing functions. 1In
the Tables 1A -~ 4A relating to the washing
20 processes 1in accordance with the present
invention, the preparations are as defined
herein. In the Tables 1B - 4B relating to
conventional washing process, the detergents
used are conventional industrial washing
25 powders, which generally do not contain any
significant terpene content, conventional
laundry Dbleaches, and conventional laundry
degreasing emulsifiers. In all <cases, the
quantities stated are per kg of articles to be

30 laundered.



Drain 1 Low Extract 1 Hi gh Extract 8 TABLE 1B - Conventional Method
Total Wash Process Tine - 50 m nutes Function Paraneters Tine Chem cal

Addi t i onswbi2004/d00656di p 1 1. 10 g/ kg Conventional deter g@al/GBI6e008®C 5 WAsh
8 Drain 1 Fill Med dip 2 1. 5 m/kg Liquid bleach Heat 60C 3 Wash 6

Drain 1 Low Extract 1 Fill Hgh dip 3 Biq e 2 Drain 1 Low Extract 1
Fill Hgh dip3 Rnse 2 Drain 1l Low Extract 1 H gh Extract 8 WD

2004/ 007656 PCT/ GB2003/002999 - 12 Laundry Process 2 Heavily Soil ed
Cotton Wiites TABLE 2A - Method in AggRidapes.dd R Present Invention Total
Wash Process Tinme - 45 mnutes FunctTom Ti me Chem cal Additions
Fill Lowdip 1 1. 10 g/ kg powdeid¥aiynHPhtSeS AcHRkEBfnce with the present
method 2. 5 m/kg Liquid bleach Heat 40C 2 Wash 4

TABLE 1A - Method in Accordance with Present Invention

Total Wash Process Time - 35 minutes

Function Parameters Time Chemical Additions

Fill Low dip 1 1. 10 g/kg powder formulated in
accordance with the present method
2. 5 ml/kg Liquid bleach

Heat 40°C
Wash

Drain

Low Extract

Fill High dip
Rinse

Drain

Low Extract

Fill High dip
Rinse

Drain

Low Extract

High Extract

OFRFFNWRPRFERNDNWRRPOND

TABLE 1B — Conventional Method

Total Wash Process Time - 50 minutes

ime Chemical Additions
1. 10 g/kg Conventional detergent

Function Parameters T
Fill Low dip 1
Heat go°cC 5
Wash 8
Drain 1
Fill Med dip 2
Heat 60°C 3
Wash 6
Drain 1
Low Extract 1
3
2
1
1
3
2
1
1
8

1. 5 ml/kg Liguid bleach

Fill High dip
Rinse

Drain

Low Extract

Fill High dip
Rinse

Drain

Low Extract

High Extract




Drain 1 Fill Lowdip 1 1. 5 g/kg powder fornmulated in accordance with the
present nmethod 2. 5 m/kg Liquid bleach 3. 5 nml/kg Liquid degreasing

enul si fi ewodeat/004€%¢ 2 Wash 10 Drain 1 Low Extract 1 PETIdB20b3glo2zegwp 3
Rinse 2 Drain 1 Low Extract 1 Fill Hgh dip3 Rnse 2 Drain 1l Low
Extract 1 Hgh Extract 8 TABLE 2B - Conventional Method Total Wash
Process Time - 63 m nutes Function ParaneterS Tinme Chem cal Additions Fill
Lowdip 1 1. 5 g/kg Conventional detergent 2. 5 m/kg Bleach Heat 40C 2
Wash 5 Drain 1 Fill Lowdip 1 1. 1]_.0a19‘(dl§'% copvesd i-onal detergent 2. 5

m / kg Degreasing enul sifier Heat 80C st 12 Drain 1 Fill Med dip 2 1.
5 m/kg Bl each Heat 60C 3 \Wadieayilpy fphled Cotton Whites

TABLE 2A - Method in Accordance with Present Invention

Total Wash Process Time - 45 minutes

Function Parameters Time Chemical Additions

Fill Low dip 1 1. 10 g/kg powder formulated in
accordance with the present method
2. 5 ml/kg Liguid bleach

Heat 40°C
Wash

Drain

Fill Low dip

[ R NN N

1. 5 g/kg powder formulated in
accordance with the present method
2. 5 ml/kg Liquid bleach

3. 5 ml/kg Liquid degreasing
emulsifier

Heat 40°C
Wash

Drain

Low Extract

Fill High dip
Rinse

Drain

Low Extract

Fill High dip
Rinse

Drain

Low Extract

High Extract

o

DR FNWFRERFRNDWERR BN

TABLE 2B - Conventional Method

Total Wash Process Time - 63 minutes

Function Parameters Time Chemical Additions
Fill Low dip 1 1. 5 g/kg Conventional detergent
2. 5 ml/kg Bleach

Heat 40°C
Wash

Drain

Fill Low dip

| ol i G211 AN ]

1. 10 g/kg Conventional detergent
2. 5 ml/kg Degreasing emulsifier
Heat 80°C
Wash

Drain

Fill Med dip
Heat 60°C
Wash

Drain

Low Extract

Fill High dip
Rinse

Drain

Low Extract

Fill High dip
Rinse

Drain

Low Extract

High Extract

1. 5 ml/kg Bleach

ORFRPPEPENMNWRRPNDNWRPRPOOWNDERERO




Low Extract 1 Fill Hgh dip 3 Rnse 2 Drain 1l LowExtract 1 Fill High
dip 3 Rnse2 Drainl LowExtract 1 H gh Extract 8 WO 2004/ 007656

PCT/ GB2008002@®%656- 13 Laundry Process 3 Col oured Polpgaair20e8/@eewal | s
TABLE 3A - Method in Accordance with Present Invention Total Wash Process
Time - 40 Function Paraneters Tine Chem cal Additions Fill Lowdip 1 1. 20
g/ kg powder fornulated in accordance mﬁth‘ﬁﬁe‘present method 2. 8 m/kg
Degreasing enul sifier Heat 40C 2 Wash 12 Drain 1 Fill Lowdip 1 Heat
40C 2 Wash 4 Drain 1l Fill High diE 3? Rip@égegs #)rain 1 Fill Hghdip 3
Rinse 2 Drain 1 Low Extract 4 T = i onal Method Total Wash
Process Tine - 56 nm nutes Coloured Polycotton Overalls

TABLE 3A - Method in Accordance with Present Invention

Total Wash Process Time - 40

Function Parameters Time Chemical Additions

Fill Low dip 1 1. 20 g/kg powder formulated in
accordance with the present method
2. B ml/kg Degreasing emulsifier

Heat 40°C
Wash

Drain

Fill Low dip
Heat 40°C
Wash

Drain

Fill High dip
Rinse

Drain

Fill High dip
Rinse

Drain

Low Extract

8%

BERENMWRNMNWRBNNREREND

TABLE 3B — Conventional Method

Total Wash Process Time - 56 minutes

Function Parameters Time Chemical Additions

Fill Low dip 1 1. 20 g/kg Conventional Detergent
2. B ml/kg Degreasing emulsifier

Heat go°c 5

Wash 18

Drain 1

Fill Low dip 1

Heat 60°C 3

Wash 2

Drain 1

Fill Low dip 1 1. 5 g/kg Conventional Detergent

Heat 40°C 2

Wash 4

Drain 1

Fill High dip 3.

Rinse 2

Drain 1

Fill High dip 3

Rinse 2

Drain 1

Low Extract 4




Function Paraneters Time Chem cal Additions Fill Lowdip 1 1. 20 g/kg
Conventional Detergent 2. 8 nl/kg Degreasing emulsifier Heat 80C 5 Wash
18 Drai rwo 2064/dov6scow dip 1 Heat 60C 3 Wash 2 Drain PCECB200umeop 1 1.
5 g/ kg Conventional Detergent Heat 40C 2 Wash 4 Drain 1 Fill H gh dip 3.
Rinse 2 Drainl1l Fill Hghdip3 Rnse 2 jgrain 1l Low Extract 4 WO
2004/ 007656 PCT/ GB2003/002999 - 14 Laundry Process 4 \Wite Pol ycotton
Overal I's TABLE 4A - Method in Accordance with Present Invention Total Wash
Process Tinme - 40 Function Par anet ekaunBryePtbess<al Additions Fill Low dip

1 1. 12 g/kg powder formulated {n. . ageqrdance with e present nethod 2. 5
n / kg Bl each Heat 40C 2 \Wash 4hﬂ—b—a1—ﬁ~¥—ﬁr—£?—+:mv—§u—g—%° CRRESH byetan 21 1. 6 g/ kg powder

formulated in accordance with the present nethod
TABLE 4A - Method in Accordance with Present Invention

Total Wash Process Time - 40

Function Parameters Time Chemical Additions

Fill Low dip 1 1. 12 g/kg powder formulated in
accordance with the present method
2. 5 ml/kg Bleach

Heat 40°C
Wash

Drain

Fill Low dip

[N

1. 6 g/kg powder formulated in
accordance with the present method
2. 8 ml/kg Degreasing emulsifier
3. 5 ml/kg Bleach

Heat 40°c
Wash

Drain

Fill High dip
Rinse

Drain

Fill High dip
Rinse

Drain

Low Extract

N

RPN WRNDWERERFEN

TABLE 4B ~ Conventional Method

Total Wash Process Time - 60 minutes

Function Parameters Time Chemical Additions

Fill Low dip 1 1. 6 g/kg Conventional Detergent
2. 5 ml/kg Bleach

Heat 40°C 2

Wash 4

Drain 1

Fill Low dip 1 1. 12 g/kg Conventional Detergent
2. 8 ml/kg Degreasing emulsifier

Heat g8o°c 5

Wash 12

Drain 1

Fill Low dip 1 1. 5 ml/kg Bleach

Heat 60°C 3

Wash 6

Drain 1

Fill Low dip 1

Heat 40°cC 2

Wash 2

Drain 1

Fill High dip 3

Rinse 2

Drain 1

Fill High dip 3

Rinse 2

Drain 1

Low Extract 4




2. 8 mM/kg Degreasing emulsifier 3. 5 m/kg Bleach Heat 40C 2 Wash 12
Drain 1 Fill Hghdip3 Rnse2 Drainl Fill Hghdip3 Rnse 2 Drain
1 Low BExwoa0t4/0d7656ABLE 4B - Conventional Method Total WASIGE20@@3®9Ti ne -
60 m nutes Function Paranmeters Time Chem cal Additions Fill Lowdip 1 1. 6
g/ kg Conventional Detergent 2. 5 m/kg Bl aach Heat 40C 2 Wash 4 Drain 1
Fill Lowdip 1 1. 12 g/ kg Conventional Detergent 2. 8 m/kg Degreasing
enul sifier Heat 80C 5 Wash 12 Drain 1 Fill Lowdip 1 1. 5 m/kg Bl each
Heat 60C 3 Wash 6 Ther aiethdd Rickbrdovg dip theHeavedd®2 iyapArRiciaaily 1

Fill Hgh dipe§fe5i9%§ %n %i%a%hing of heavily soiled materials, in
particular whitework and workwear at a temperature which is
considerably lower than those conventionally used for such

5 articles. In all of the examples, a maximum of two wash
cycles is carried out so that at least one complete wash
cycle is omitted as compared to conventional methods. In some
cases, for example in Process 4, two whole wash cycles are
omitted. It will be appreciated that this is a considerable

10 advantage to commercial laundries in particular because it
means that they can achieve the same cleaning efficiency in a
much shorter time and without having to heat the large
quantities of water required for at least one wash cycle. The
cost is therefore considerably reduced. Also, although not
15 featured in the examples above, specialized fabrics
materials, such as the relatively delicate high visibility
garments already mentioned can be efficiently cleaned without
the need to use a high temperature and without having to
carry out any pre-wash treatments such as soaking or dipping.
20
In addition, using the  formulations of laundry
preparations indicated above also has the added advantage
that at the final rinse stage of the washing process, the
rinsing water is substantially ph neutral, i.e. ph 7, unlike
25 many conventional laundry powders which tend to be still
alkaline at this stage, typically between pH 8 and pH 9. This
makes the method in accordance with the present invention
ecologically friendly. A maximum of two rinse cycles is only
every required and for these unheated water can be used.
30 Also, if the articles being washed comprise whitework such as
bed lines or tableware, then they are often starched and
calendered after washing. If the final rinsing liquor is
alkaline, then the calendering process can cause sodium
matabisulphide sales to be formed in the fabric, leaving
35 brown stains. This is called galling within the laundry

industry. It will, be appreciated that in view of the



Fill Hghdip3 Rnse?2 Drain 1l Low Extract 4 WO 2004/ 007656

PCT/ GB2003/ 002999 - 15 The nethod according to the invention is

parti cul awbyoosfof&@est i ve i n t he washi ng of heavily soil e®CraiR2003102999i n
particul ar whitework and workwear at a tenperature which is considerably

| ower than those conventionally used for suygh-5 articles. In all of the
exanpl es, a maxi num of two wash cycles is carried out so that at |east one
conplete wash cycle is onmtted as conpared to conventional nethods. In
sonme cases, temnpexanple heutRraodess of, thw vhodke washirgyclesuar einordhet ed.

It will be appreciated that this is_a _considerable 10 a t :
commerci al | adfgh? salcﬁoﬁ(gﬁq ct?art%lﬁe zfl?ssgn?t AR Y hg%{g{)hg%%égﬁgaéﬁi eve
t he sane cl eanuby ®édd ciieety to @curich shorter tine and without having to
heat the large quantities of water required for at |east one wash cycle.
The cost is therefore considerably reduced. Al so, although not 15 featured
in the exadpl es abawve, abpecilnwddtiahs i agapesidiablesdeoh wsetie hard

relatively delicate high_ visihility ar S re Lone by
efficientiy cl"éaned W %%utaiﬁgedtneet&%tom%gg a%hi gﬁgigeﬁgrﬁﬁjurgoana lvat hout
having to caprgpaustiaoms peed washitiemlireatbt sufhens adeakilmyeor b pisiadg.

20 In addition sing the.f i r eparations indicated
, 1y M
above al so hagepﬁ%n% ued wekll \%gﬁ%g%d‘%aﬁggggégt%%%ﬁng? rinse stage of the

washi ng process, the rinsing water is substantially ph neutral, i.e. ph 7,

unlike 25 pany convgntional Jaupdry .pawders . ywhi t tibk pn
al kal i ne %@at hi s st%gﬁe, g?‘slpr}g]csal Pg >t§C<=fL'ER1\%eeﬁIII pﬁp{g g’n%dsthga%&r%%s% makes tehe
met hod i n accerdance mvdntiee peasentsd nvexpeohed erxsidginealhyindighidial, A

e O L0 SATEEFIPERIS LY N Vor s for o ditmaniear o,
such as drying facilities. As an additional, optional feature of the
method according to the invention, therefore, preferably in
15 the final rinse cycle of the washing process the articles are
rinsed at a low dip in an agqueous solution of a cationic
surfactant, typically at 0.6% w/w concentration. It has been
found that such a solution tends to increase the run-off of
water from the fabric of the articles during the final water
20 extraction by up to 40%. As a result the articles are drier

when they leave the washing machine so that they require a

shorter drying time.

Preferably, the —cationic  surfactant comprises a
25 quaternary ammonium compound, for example a benzyl quaternary

of ethoxylated monoalkyl amine.

Such a surfactant also has the added advantage that it
also forms a sacrificial, mono-molecular film over the
30 surface of the article that conditions the fabric and also

tends to repel dirt to reduce resoiling of the article.

Preferably also, the cationic surfactant is used in
combination with an alcohol, for example isopropyl alcohol,

35 preferably in a proportion of 3:1 by weight.



bed lines or tableware, then they are often starched and cal endered after
washing. If the final rinsing liquor is alkaline, then the cal endering
process cap 20aumesssodi um mat abi sul phi de sal es to be foreEdB20X 9% abri c,

| eaving 35 brown stains. This is called galling within the |aundry
industry. It will, be appreciated that in vi7ew of the WD 2004/ 007656

PCT/ GB2003/ 002999 - 16 conparative neutrality of the final rinsing |iquor
in the nmethod according to the present invention that galling is nuch

| ess likely to occuthe SaHdwérloaboi/@ fcomhinhaticanswarle dhso swiftagbbetf arlagse in
hard water area t nS ni ns and
addi ti onal sal ? %Tﬁ%y a so %%{\?E%E?%cggl&?ﬁtg\%]denc?%%% I cs%ggg{j@éadn@g;eous
general | y. 10 rFdecsavithgs dyyingnetimetloé vilshi AGt prloesshbeh t have praasent

i nvention can e r n; L ndystdy,| agpd Gase

t he washed art?@#%g twe}ngpt oﬁ%&grpl glgg gﬁlﬁl léry| ng éagllltlt%l gg “&@wpel

addi tional oplnl Otrted &e’altqjﬁ,s offidve efuEissdoncedr diyg eodt hé |anv‘eamhm
therefore. prel:8eaglystoadodhe bl n eehu&é&%@y&l RhbstEHESHL I PTOGRSS.

t he artlcles e rlnse I n an aqueous solution of a cationic
surfactant, tydi cahky %ﬁtl@l@% wi- v c&iﬁ@eni@‘aﬁﬁ orthanpt wewldbeothetvigrl theat
such a sol utl%@( tepds to increase the run-off of water fromthe fabric of
the articles Fi ng the final water 20 extraction by up to 40% As a result
the articles are drier when they |eave the washing machine so that they
require ajgshorter ﬁrkx&lgg tif® Prefsiabl vaithe gatiopic %%&@ﬁé@@foned
conprises a 25 quaternary ammoni um conpound, for exanple a benzyl

quat ernary ofadyehorgéat edt mbRoBPRYELEEM he. fSuehlaresud f ateadrrdl $»SHEY t he
added advantage gl Ll a&i30chOp0RoR, SR kShabe JBNO-AR! egdl lididdp over
the 30 surface of the article that conditions the fabric and also tends
to repel dirt dfo aradgéesregobei h@ur@ielitelde ancilefling Aresvddablby oaf setairnsl

cationic Surfao%%galgsaﬁ@%%&dgng, or oil/grease stained overalls.

15 TABLE 5A - ‘'Standard’ Method in Accordance with Present
Invention

Total Wash Process Time - 29.5 minutes

Function Parameters Time Chemical Additions

Fill Low dip 1 1. 15 g/kg powder formulated in
accordance with the present method
2. 7 ml/kg Degreasing emulsifier
3. 5 ml/kg Liguid bleach (Optional}

Heat 40°C
Wash

Drain

Low Extract

Fill High dip
Rinse

Drain

Fill Low dip

N
[&;]

FRENWR OR

1. 0.6% w/w Cationic surfactant with
alcohol

Rinse

Drain

Low Extract
High Extract

WERFPEN

This method can be adjusted slightly dependent on the

20 nature of the articles being washed, for example by adding
bleach or not, but otherwise can stay the same. In some
cases, it may be appropriate for the liquid bleach to be
added part of the way through the single wash cycle. For
example, after 7 minutes of the 12 minute wash, rather than

25 initially.



conmbi nation wth an al cohol, for exanple isopropyl alcohol, 35 preferably
in a proportion of 3:1 by weight. WO 2004/ 007656 PCT/ GB2003/002999 - 17
The al cohwb 200w/@0o6f6i nati on with the surfactant al so precrdaRoeanoavexpect ed
advantage in that it significantly reduces the drying tinme of the articles
whi ch have been rinsed in it. Hence, not-amly is the quantity of |iquid
left 5 in the articles after extraction at the end of a washing process
significantly reduced but the subsequent drying time of the articles is
al so | ower than mould ot herwi se be expected. 10 Taking into account all of

the af orementi oned , adyantages.. idy o5 ,B0SkbE&.d Of Gralt AL, B atANdard

washi ng nethod, can najorlty of
articles to beybaaﬂdzntnja|sn@b@€|ﬂgphmaﬂmky btavis stidi peda gveyentipraid

beddi ng, or oil/gr st.ai ned ral thod in
Accor dance with &grggéﬁf %%V%nP?%ﬁ $ FaPu&atﬁﬁEEOCess Tlnegggg%ﬁgfﬁgéﬁies
Functi on P&ranerep@ dTrﬂaH@heﬁﬁ&a? m@nnﬁﬁsonsn5t¢¢dlgﬂNdmapn1HQ.ah£3qﬁl@@e
powder for mul %}L | ] lfz%?cﬁg M Rl § Qr €a %t%ﬂ%d; 2sedorld 1 KGse

Degreasi ng emnu /'kg Liqui | eac opt I onal Heat 40C 1 Wash
12 Drain O. SCYEéWr Eximmkt demaviefs| tﬂqlieglﬂnléil@r 3dowRi nise he red rdip Figvel,ow

dip 1 1. 0. 69%&@@’Eﬁé'&Hﬂf&d&%fEéfkégﬁadM %Qd @h@ﬁ”%gnddgtgsg geé%ﬁﬂrkfhse
and the rest of a final rinsing cycle.
10
If a benefit comparison 1s carried out by comparing the
above washing method for 90 kg dry weight of polycotton
workwear with a conventional washing method, such as detailed
in Table 3B above for the same quantity and type of workwear
15 using the same industrial washing machine, then the savings
in water consumption, hot water consumption, heat energy and

time are as follows.

1. Water Savings

20
Present Conventional Saving (%)
Method Method
Water input 1278 litres 1638 litres 22%

25 As water is charged by cost to buy in and to dispose of
as waste water, then the 22% saving is doubled with the
present method.

2. Hot Water Savings
30
Present Conventional Saving (%)
Method Method
Hot Water 248 litres 608 litres 59%
35 This 1s calculated using two washes at 80°C and 60°C

followed by a 40°C rinse in the conventional method and a
single 40°C wash as indicated in Table 5A in the present

method.



Low Extract 1 H gh Extract 3 This nethod can be adjusted slightly
dependent on the 20 nature of the articles being washed, for exanple by
addi ng bWweaobwwresaot, but otherw se can stay the sane. PCA/GR@/00c®9es, it
may be appropriate for the liquid bleach to be added part of the way

t hrough the single wash cycle. For exanpleag after 7 mnutes of the 12

m nute wash, rather than 25 initially. W 2004/007656 PCT/ GB2003/002999 -
18 The method can al so be nodified by conmbining both rinse cycles into a
single cycle which starts out as a conventional cold rinse at a high dip
but which aft§ ? pr eterngged period of time, say 2 mnutes, instead of
draining all of fe r|n§9hg Yld%or fromthe machine and starting a second
rinse cycle, sinply renoves the |iquor down to the low dip |level, adds
the cationic surfactant and thenpgonducts a seceggvéﬁ{gg%a andsgighge¥% of a
final rinsing cycle. 10 If a ben E onpari son rried out by comparing
the above washing Qogt%gﬁ 90 % y wei ght g df cotton rkwear wth
a conventional was stuch as detailed abl e 3B a ove for the
sanme quantity and tygg g? morkmear 15 using the sane i ndustrial washing
machi ne, then the savings in water consunption, hot water consunption,

heat energy and tiUsengre eonveoitionsl 1.laMdey Saes@wigsnenz@ Présentcosts
Convent i onal 0 od t litres 1638 litres
22% 25 Asyﬁatep%%gggizaﬂéwgﬁa 5$&¥§983§6@%2§p§% Sé%%gpose of as waste
water, then the 2296saV|ng i's doubled mnth the present nethod. 2. Hot

Vit er SaV|ngs4_ Time Savings

Present Conventional Saving (%)
15 Method Method
Wash Process
Time taken 29.5 minutes 46.5 minutes 37%
Total number
20 Of Machine 13 19 (cf. Table 3B)

Operations

This is again calculated using two washes at 80°C and
60°C followed by a 40°C rinse in the conventional method and

25 a wash method as indicated in Table 5A in the present method.

It will be appreciated, therefore, that the method in
accordance with the present invention provides substantial

30 savings to the benefit both of the industrial laundry, the
consumer and the environment. The benefits of the method can

be summarized as follows.

e Can be used with any conventional industrial washing
35 machine
e DProvides substantial savings on water consumption,
steam consumption, and wash dips
e The number of separate washing cycles are reduced

increasing laundry throughput on a daily basis



30 Present Conventional Saving (% Method Method Hot Water 248 litres 608
litres 59% 35 This is cal cul ated using two washes at 80C and 60C foll owed
by a 40C woreset/iomesshe conventional method and a singl e PCOGR2EIN02%9
indicated in Table 5A in the present nethod. WD 2004/ 007656

PCT/ GB2003/ 002999 - 19 3. Heat Energy Saviongs Present Conventional Saving
(%9 5 Method Method Kg of Steam 9.3 Kg 45.5 Kg 80% required Using
conventional |laundry equiprment, it costs 10 approximtely 10 to produce
1000 Kg of steam 4s Tilre iBatodgs sPraseabl Soryentisanak, %\fhngqa(c‘% 1Ras

Met hod Met hod Wash Prqgle%% igﬁ: tak%nf29.5 m nutes 46.5 m nutes 37% 1ot al
nunber 20 O Machine 1 ugc 1€ THi51% *3B) S p &ndt e her fifEensragai n

cal cul ated using tw washesypds 8Qadand; s £0G;fakl gyed inse in the
conventional nethod and .25 a wash nget hod aslcicndi cate j%aﬁg%fﬁye %ﬁni ng‘tahe
present nmethod. It wi I12B&%ppr 8cTAXEH™ (HerdK 6r e inchadincheqmtyhoth lbnd-

accordance SM th the prsaséntdiwyvedddo@R provi des substantial 30 savings to
the benefit both of the industrial |aundry, the consumer and the
environnent. The behefiPfs Savirdie irstlidd tess Wrersemdntezedbmaddiakkovend Can

be used with any conventhenatyipgdustei al,washing rechi ne, Provides
substantial savings on vater i{:fonsurrpti on, £ o P01 PEaucdd by at
eas a

* The formulations detailed above for use in the method
10 are very low in alkali and the low temperature wash
avoids chemical damage occurring to fabrics caused by
alkali crystallization within the weave of linen at
high temperature (galling)
¢ The total number of washing cycles is reduced over

15 conventional methods

® Thermal shock is avoided



st eam consunption, and wash dips The nunber of separate washing cycles are
reduced increasing laundry throughput on a daily basis WO 2004/ 007656

PCT/ GB20080020®%656- 20 The met hod is suitable for usecCTrGHaeboEyer
areas wthout the need for salt and water softeners All types and
classifications of |aundry can be washed-apia-maxi num of 40C, i ncl uding
heavy, bl ood- 5 stained whitework The savings include |ess wear and tear
on boilers and nachinery as the demand for steamis reduced by at |east
hal f The fornfit2i¥Hns detail ed above for use in the method 10 are very
low in alkali and the | ow tenperature wash avoids chem cal damage
occurring to fabrics caused by alkali crystallization within the weave of
linen at highltenp@rastha cdalkindgrinfhertbthes nuriher watenashiveg eyches is
reduced over 15 co td;onal t ._Therpmal ., shock i s,avoi ded WD

2004/ 007656 PCT/ GB2005] 005696° = ‘%)&seéi‘Aﬁﬁ/sa ?ng;iewé’taﬁgan%fpﬁoéi?ﬁ&eitpﬁﬁe
articles using wat efrfedf ello¥® Hern nore wadwin AACewhaailbwed By Shogheast

washi ng process thegges 5. HL mor .4 sh _cycles followed by at
| east one rinse cycl% and.mggfeing?nh%ﬁ%&%ﬁ ?ﬁeoﬁ%s%édégié?s C¥6nbF nati on
of at |east two | auRemBAinGtépar a1f oAt ileastseio albimdty obréperdEwh@r yis

Pondor od det ergent. el & secand off {ReCl AUAir oY SRR Ohe BaAg 1
liquid formand comgf¥mgfarm |aedst comeriofing degr easi ngserny sivkightangd a
bl SaCh, the |aundryopi&Rar algeesyd ft,t otgly cqmprising UR ¢t Ot}]ieO% Egung\g/ ght
a terpene. preparations being in liquid form and comprising at
least one of a degreasing emulsifier and a bleach, the
laundry preparations in total comprising up to 10% by
weight a terpene.
15
2. A method as claimed in Claim 1, wherein there are no

more than two rinse cycles.

3. A method as claimed in Claim 1 or Claim 2, wherein in
20 the final rinse cycle the articles are rinsed in an

aqueous solution of a cationic surfactant.

4. A method as claimed in Claim 3, wherein in a single
rinse cycle the cycle commences with a cold water rinse

25 at a high dip and after a predetermined period of time
the rinsing liquor is drained down to a low dip level

prior to the addition of the cationic surfactant

thereto.

30 5. A method as claimed in Claim 3 or Claim 4, wherein the
cationic surfactant comprises a gquaternary ammonium

compound.

6. A method as claimed in any one of Claims 3 to 5, wherein
35 the cationic surfactant comprises a benzyl quaternary of

ethoxylated monoalkyl amine.



15 2. Anmethod as clained in daim1l, wherein there are no nore than two
rinse cycles. 3. Anethod as clained in daiml1l or Claim2, whereinin 20
t he fi nalwoineroocessl e the articles are rinsed in an aq®eerGB2a/w29%n of a
cationic surfactant. 4. A nethod as clained in aim3, wherein in a single
rinse cycle the cycle coomences with a col@dawater rinse 25 at a high dip
and after a predeterm ned period of tine the rinsing liquor is drained down
toalowdip level prior to the addition of the cationic surfactant
thereto. 30 5. A nethod as clainmed in aim3 or Caim4, wherein the
cationic surfactan 5 e u ound t hod
as clained i na7any t@ng@g‘? <531 A r?ga%}dtg% %?agv%e%g?ﬁgk3@% enga'ltd?ogl sﬂhs{fr act ant
conprises a benzyl iguaher danyl ofings hepotleattdd ﬁmh@alkylaﬁﬁnnwysgw01n an
2004/ 007656 PCT/ GB2003(0029900,15n28¢ J: o RLROG 28, SlAITe] Lomaz ang of
Claims 1 to 6, wher int ?lna rinse cycle the articles are Tinsed in
an aqueous solutlmﬂtbfa@ gldhehi-c surfactant in conbination 5 with an

al cohol. 8. A nmethod as clainmed in Claim7, wherein the relative

proportion of the cationic surfactant to the al cohol is 3:1. 10 9. A

nmet hod as cl aiSred Pn /Et&ion & vherdiea tie Eklitonic vhekdiacttdin Emhrtaiveohol
conbi nation are ad%%@pwtwﬁ déle@lael cawéﬁl&osﬂﬁ%%ﬁtaw @(@Mwoml is
concentration. as claimed in any of O alns wher ei n
t he al cohol conpri $ed-an isopropyl alcohol. 11. A nethod as clalned in any
of Cl ains to 10, wherein the terpene conprises d-linonene or dipentene

or a 20 mxture of d-linonene and di pentene.
9. A method as claimed in Claim 8, wherein the cationic

surfactant and alcohol combination are added to the

final rinse to produce a 0.6% w/w concentration.

15 10. A method as claimed in any of Claims 7 to 9, wherein

the alcohol comprises an isopropyl alcohol.

11. A method as claimed in any of Claims 1 to 10, wherein
the terpene comprises d-limonene or dipentene or a

20 mixture of d-limonene and dipentene.
12. A method as claimed in any of Claims 1 to 11, wherein

the terpene comprises an equal mixture of d-limonene and

dipentene.
25
13. A method as claimed in any of Claims 1 to 12, wherein
the first laundry preparation comprises the terpene at
5% by weight.

30 14 A method as claimed in any of Claims 1 to 13, wherein
the liquid degreasing emulsifier comprises a nonionic
surfactant.

15. A method as claimed in Claim 14, wherein the nonionic

35 surfactant comprises nonyl phenol ethoxylate or an

alcohol ethoxylate.



12. A nmethod as clained in any of Clains 1 to 11, wherein the terpene
conprises an equal mxture of d-linonene and dipentene. 25 13. A nethod as
cl ai mred iwoang/@f63el ains 1 to 12, wherein the first | akadrgB2pe3pasdati on
conprises the terpene at 5% by weight. 30 14 A nethod as clained in any of
Clainms 1 to 13, wherein the |iquid degreasizng enmul sifier conprises a
nonionic surfactant. 15. A nmethod as clained in Caim14, wherein the

noni onic 35 surfactant conprises nonyl phenol ethoxylate or an al cohol

et hoxyl ate. WD 2004/ 007656 PCT/ GB2003/002999 - 23 16. A nethod as cl ai ned

in any of d ai 1.t rekn. e, fi uhdr.y pr-e i 0 i ses
up to 70% by 1\%& gﬁt qrie%?)l}j Sgﬁgc%ggf?i@ gtlgiﬂ AJn?re?ﬁ%%nsgsl (?%?in%'dqf%%a@r% of
Clains 1 to 16, whéhei rfinshe faundry| @uwmdeyaprapasenimwiresory i ses70p v 33%

by weight sodium carbgpat 185, A srethod as clainmed in any of Cainms 1
to 17, wherein the |Brst ‘F"éﬂ?ﬂ?g‘rly s|f)ar1eparati on conprises up to 40% by

wei ght soddum chloride. 19. A nmethod as clained in any of Clains 1 to 18,

wherein 15 tRhe finstydiaundey pRgPAtAtiONe 86 EEsGld bed.hierei nyidyeiany
one of the Exanples 1 to 4. 20. A nethod of | aundering articles as clained
in Ddaim1l and astd#esciifséd Ienern iPFCRAT oY ofomMRises 1R t B0 5A3% 2y 21.

A method as cl ai negeighe addnR0caWhsr&id in the final rinse cycle the
articles are rinsed in an aqueous solution of a cationic surfactant.

10 18. A method as claimed in any of Claims 1 to 17, wherein

the first laundry preparation comprises up to 40% by

welght sodium chloride.

19. A method as claimed in any of Claims 1 to 18, wherein
15 the first laundry preparation is as described herein in

any one of the Examples 1 to 4.

20. A method of laundering articles as claimed in Claim 1
and as described herein in any one of Tables 1A to 5A.
20
21. A method as claimed in Claim 20, wherein in the final
rinse cycle the articles are rinsed in an agueous

solution of a cationic surfactant.



