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LAUNDERI NG, ARG5S, The present invention relates to a method of |aundering
articles, In"particular heavily soiled and specialized fabrT/6B2834ta2%87 | al s

such as whitework, workwear and high visibility garnments and articles at
tenperatures of no nore than 40C. In comergial |laundries, industrial-size
washi ng nmachines containing up to 100 kg of articles for washing are 10
used whi ch depend on a constant flow of pre-heated water and into which
nmetered quantities of washi nga peEmier erdiagdiorrate aarecpeped by dosing
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 tenpé&rat preswat efnvaredhani-eahcact t®nNz Whd hidy the l\%%@ie@gng

machi ne, and high; al kalinit nd enzyne detergents. The cost of
pre-heating the water to t r?ﬁ%rlﬁflu?)ésh%‘?v dCSEndegr 8at efredivrl iuse ifabthe

washi ng pr dcessapmikiesl upsacisi gisi féiciardworpr opertk.ea rofaddhe,cost afsigueh.
process. Typically. the wat E—ti?(c)liss al%e%t ed by injecting steaminto It and
significant tine and  energy is taken GpPpr Hh"c‘%sn(j’ft Ré Beeandfor 4CREs
purpose. Also, as the washing cycle itself is likely to be for tinme in
excess of 20 m nute steam (%%nt'&nue to have to be generated throughout
the washing cycle to ensure that—t he" WaEHiMG 25 FPduor-iadl waeat ai weshiaty t he
correct tenpersareesSywohthéavyy wasts ng elkgo dfyRirgakh¥sr egyi ﬁ%hﬁh Iaeraest

two and s ti re rjinse cycles to renove the washi ng preparations
fromthe ngti c e?s ‘gﬁg%r SFHERYL HRI T SPRHIAN thy- oMo Cdc eEpthbhecd evatles. 3@ | n

addi tion, artiigltes wsuch aetehbd enodks iSwehoas Jaalkigy aRgabed i ng arand
white workwear, are uus%gl |y, bleached. ~However, the nmaximum tenperature at
whi ch convent i‘oial” " Hi*¢acie < FdNIbEPEEEAT YT t hr e idStiaAd ypr doessdes 6OC i f

damage to thewsashecaattiyclsesiks hocbeidy ement eds As,the shing.cycl e
of such arti clb%%dusual l%}& akes place at around 80C, a s(ﬁé%g{rh\g?ean%égéing
cycl e nust be carri'éd 8ot Wb & the like, it is necessary to use high-

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 wuse in the wéshing 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 to 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
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tenperaturg, SotReds, This Prol ongs the washing process and invo
use of a consi dera e quantity OF water that still requi riesrQ8aki: ey the

appropriate tenperature. There are, however, sone forns of specialized
fabric materials which cannot be cl eaned by such neans, in particular
high visibility garments and articles typicalfy conprising fabric to which
is adhered tiny reflective glass 10 beads. These fabrics cannot be

| aundered at highcbemper atdregs Wi bbout, significant dampge occurring to
their reflective capacity. As a r%sul tL,1 théy tlg%d}'to bqégbsl’ eRi&dRedsorthe
soaked in sol vent's™to ¥& oifidandnygebese sthai nssdefor e sbei-Rgs; Mashed, at

a | ow tenperat wrannothi gher thas 405G Thiss jspecial,. 15 treatnent adds
greatly to the cost of their cleaning. Also, so%%éﬁ??cs?e%w asto  the
pol ycot t ons, wiiCh %on?)tr‘? SETRRIRYEBre of synthetic and natural fibres are

liable to suffer "thermal shock"” if they undergo a water extraction 20

process such as spi g%n% or pressing imediately after a high tenperature
washi ng cycle. This iH8ahs &Ran ¥8VBecomme cfeasedoitn suehaiway that;t.he

creases are sehnatetinide wifial i ccdipldl they ar shed again. To prevent
t hermal shock, at{]j s type of fabric nust rébe C?S%P\é\% iﬁyst {j@g f i6AT:8ay an
80' C 25 wash dBfh- 13" & 600t hadhs dhHl iHengdowmitn and00Ccwashs bef &@alﬁgey
can rinsed andcomeispwy QlabRfiessed.,Ald, afs this takes considerable ti

and energyto car og}t the required nun%ér Ja&er\fgs 1Yclred1gELéve f ot an
t enper at ur-6s. 30°Fhe [O5FEcE2BF Ehec s lpuBdtien A1S Hi@hprt(é}ﬁ'ﬁ@?a@ure%
met hod of | aundeshong aksty€] €S.a-8UCR RS Lhose. detail ed above, that can be
used in commerci al | aundries Wi th cgn\%%%lt iogcrfalrl\r/\lﬁshﬁ:?lg ThEdRi nes e ovidred
with powder dosiPi§ &¥pafat ds maselthi ghid aeukit tvebénpeetod shand,t hal, g

overcomes or sibsianldritld Yeo 33eMbLLIA}ES Lhe aforermentioned b%rfggleentféi g
I
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 polycottans, 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 becone
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 s5ay 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 invention is 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.



17 -August 2006 WO 2004/ 007656 PCT/ GB20031002999 3 Accordi ng {P Aldfist 2006
present invention there is provided a nethod of. |aundering articl’es using
wat er heatdt2W4"H63hore than 40' C wherein in a singl e washi/og2psocess
there are no nore than two wash cycles followed by at |east one rinse 5
cycle and wherein in one of the wash cycles a conbination of at |east two
| aundry preparations is used, a first of the  laundry preparations being in
powder form and containing up to 15% by wei ght a powdered detergent, and a
second of the |lau epakat i-gns [ in, lLLguid f and. conpr.i sing at
10 | east one of a 3%%%3%;?% tgnﬁﬁgi%ngeg%dggbiﬁgggh,éﬁﬁgg mf%d%ggvd%d %
prepar at i ons Wﬁtb@ﬁapfcdﬁﬁﬁggrhggu@rttﬁhﬂﬁ%QﬂAnmeW@ﬁﬁr degepen®. Al trhowgh

t erpenes, preferablysef l; e n .15 di e or. a_mxture
of d-IinDnenetgﬁg é%béﬁ?gﬁgéggfé%k%%W%ﬂﬁﬁﬁbﬁgifgﬁ%spﬁﬁeégghﬁﬁﬁre are no
prepar ati ons, ™hey Hee HWot befbr evcbeen fioddorpdr dtvedkt nlsash guantditngei n a

| aundry prepargti@n.nfionnsse d N Lol natien wth a eas| %, 1 l,sifier or
a bl each. ItC&as sﬁ?prisingly foun thaf Eug%gg C %g?%agi%ﬁ E§F€€s°%
out st andi ng cRéanliaig tr e={fl t 52wl | pfarare tobnheavi lusedsoid ediamd of the

speci ali zed fabrig eLhal s Usisng water; , tenperatyres of, n r.e.than
40*C. Thi s neans tﬁg?b s%gni#icgntégaé}ﬁéé can gefﬁg‘eéﬁﬁitcglgﬁg%ag t'Rat
woul d ot herwtse 15&é dyedegwhiieat iy deltedwalshicngewat exnd Ahsegcasdt he 2he

wat er used in the, prese . i.S,.hev r.eater .t han 400C, unlike
conventi onal [ aunde i%ga%%gﬁ%ggg éﬁgg a?gtgjgﬁggcﬁfﬁg a@%cf%mﬁglﬁb?g at
required idhd thesbl each cén de dggedaring hemeisafisasheyche. b Tdd @, r esybt s

in significan i i : n ion, energy consumption and tine
over conventi%%%ﬁgfggﬁﬁ%%ﬁggéskﬁe%grg#?%% TAUHdry "Br 8Bar&t i ﬁs%VnwﬁbﬁHEr
formare preéereaeeno those in liquid formin industrial |aundries
because a smaller volune of preparation needs to be used to 35 provide a

desired concentration of washing liquor. Usually, a
Although 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 guantity in a laundry preparation
for use in combination with a degreasing emulsifier or =
bleach. It was surprisingly found that such a combination

20 gives outstanding clearing results on all forms of heavily
soiled and specialized fabric materials using water
temperatures of no more than 40°C. This means tnat
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




| arge volume of liquid detergent is required to produce the 1747k t2986

WO 2004/ 00we58)aPidAsHB2003/ 002999 same concentration. This is incofiveni ent
as regards Storage and use ' of the preparations. G ven thiggaiheoieason
for the conbination of a |aundry preparation in powder formwith one in
liquid formin the present invention is that izt_is not 5 possible to
i ncorporate significant quantities of the degreasing enulsifiers, which
conprise liquids, into the powder preparation without it dissolving to
forma slurry. S¥Ence&neddresqonr ement fier ﬂlmneeﬁbé@@tggnreégrgges :
|iquids, can either Be incdrpbiated

t er penes, whichy gonpid se-volatile oily ) .
into the powder prepar act?fl oﬁ%@aﬁdrdeéjdartaﬁof’ﬁe G4 dtht epafiat i omaom beor the

i nj ected separ &&Pyndriect by ai hbonthe washingivwat ep. rabl y, hawever,
it has been faund jidyithat,the; best cleaning results ggﬁﬁégi ?prt%emt% petfes
15 are mixed into the powder preparatfoR®®Thi 78 @Y% isukpai sing ias ridec i s
general |y thougREsthat tlhe i icopporation sofnsuicdha qqﬁ{gl ittiléi%Q a gfas i.ng
preparation V‘D%Qré§%§eégﬂ§ i%gpsarati on to be in a gel or |qU|O fo
with the terpene suspended therérnin B 4i%cr 69BMA % od iguherwi simttdie the
terpene 20 wouPEY@RT cRIFgrevatpiorat el avayt Suchibeuiids of, gel s, preclude the
di spensing of gugh:a bq{ee%rqﬁﬁg?ﬂegg 2 cgtnmventi onal powder dosinga arat us
associ ated with an industrial tunnel WashienGomrHiisa. They are al so
difficult to dispense using liquid injectors in view of their sticky,
surprisingly found that sinply by

vi scous natpure. Howsyer it wa .
bl ending up to 10% § le%llg%esdf " qPHPE eFpetiel 4 title @idwy ligundsy can

washi ng pr epatdtticon en ipowdeprboem thet the ﬂ;évﬁ}@rdéﬂ%%%@gtgggpe%%&%% to
oe e“Awnay

wi thin the powdgr %{u uy\@spt her ebg_ retai ned so that not " eva
significantly quickl'y. 30°PrEferabty PRer ofe)jettws fbestrdaundryirectly
preparation irintpowder frarsh agntwaites UppOrLS¥nby wejght 2 powder ed
det er gent '“f‘é!%ﬁhi%ptao 10% wei %ht a terpene has beén d]itsp fSedleen
at the best c¢leaning results occur if the terpenes
15 are mixed into the powder preparation. This is also
surprising as it is generally thought that the incorporation
0f such a. gquantity 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 preciude
the dispensing of such a breparation 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, wiscous nature. However
25 1t was surprisingly found that simply by blending up to 10%
by weight of a liguid terpene into a dry laundry washing
preparation in powder form that the liguid 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 terpene has been dispersed.
35 Such a preparation is manufactured by dry blending the

powdered ingradients and then by mixing the liquid terpene



35 Such a preparation is manufactured by dry blending the po f
ingredients and then by mxing the liquid terpene 17 August Z\SggAQ%StZOOB
2004/ 0076580 PG/ @BZO03/ 002999 conponent into the bl end topgispshsanie
liquid into the dry powder ingredients. Preferably, the liquid terpene is
sprayed into the bl ended powdered ingredients, which are then further

bl ended to disperse the liquid. Preferabl y,‘t5hé t er pene conprises an equal
m xture of d- |inonene and di pentene and forns up to 5% by wei ght of the
first laundry ron, 10 _The ot her ingredients of the powder
preparation p%reO gragg% ggﬁ%rltgeé' %f;;e’% tfb%qﬁfl)eﬁé?gﬁ’f‘ei hoFgiethi B tal the. dzar
exanpl e, the prepdeat Loaredietonprhrsdcupb 10 336 hy qweldght rpsedi um garbenat e

and up to 40% sqdium,chiori The, sodium carbonate acts in known nmanner
as a water soffener a%di)%h%erecé) FUSS T& K AN YR Wien "8t s8op Ve dtien tive ther

washi ng wat er. PTheded o i sgtelrori deei sidiski.eved to act as a synergistic
ionic accederator which inproves the action of the other ingredients. A
bui | der, such as sodiumtri pol yphosphate, nay also be added at up to 25%

by weight. 20 An anfirefedepbsi tifen tagente suelriasssadi Uhal mixture of o-
be add t he preparation. h

b t hyl |
oot onal | nor od S & ey e HIdEd o The 287 GRardl | oh b ebicert the

optional ingredients my

particul ar ef féttst ISuehiryngredientison.conpri se optical brightening agents,
enzynes, bl eaches, biocides, flame-retardant conpounds, dirt repellents,
and perfunes. 30 It will be appreciated, therefore, that the powder

prepar at i 86 oper at e3hdi f behent | yntroni eonventi onghel awdny. p%‘é@ﬁé?aﬁﬂﬂ’h.
usually act o Areases arl%mok_l.g bg sapg(%l fication, that is by using a high
pH washi ng | i ;}ﬂor - donbihat fon Wi th Afr elevEréd twasriragni enpettat urgoand
35 mechani cal @etirdr; oi thanp: graase csoidayNG:di®Hi@Bovgd by  sbYr ning,d f,int o
a soap that is then di ssbol v%d in . the water.. _ )
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

alsoc be added at up to 25% by weight.

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 0ils by
saponification, that is by using a high pH washing ligquor in
combination with an elevated washing ‘temperature and

35 mechanical action o0il and grease soiling is removed by

turning it into a scap that is then dissolved in the water.
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invention the terpenes in the laundry p?%%é'{d;ﬁtozr?gs

nmet hod of ‘R/Bezuwlese_nt

act as solverts 1%6°¥i ssol ve oil and grease soiling directleyicateygesu ting

solution then being dispersed and saponified within the washing |iquor

with 5 the need for a greatly reduced al kal Lnjgty to achieve this result.
es not require a washing

This is a much nore efficient process as it d
| i quor tenperature of nore than 400C and significantly |Iess nechani cal
action, which savesewashhngnethdBrodQ The.l erature used in the

met hod al so has the significant aodvant age Pﬁ%%grtl er'hei™'$REck tBE thepenes
articles bei ng wadifed " HVoiIEPrE5ivaT i atls dasscl exanpl €5 af s & Rawder,
preparation forndsegréssa netihedgacgordiing tothe invention will now be
listed. In al Ibeggseg the pr epa?ati on_\/\@g rranu%gagteﬁrl’lz By FUbiendi Hgn of
the powdered ingredi ShiRETHD A PPy fhes wie:in quied wakBE PENEi GIPQRERt
was sprayed> andhai xeédd ncd.o di Lse,theqQtd liquid.into the dry powder
i ngredients. The 1;Htoportj ons o?g%ﬁheyi ngred%%ntagﬁgg T O¥ t RO FtReVexdipises
are percentages by - welght . 1B 125 KEAYELphenetoaidioxy ate 2 ETQ 4~
D-1i nonene 5% rSoditem garhexyngt hyh,cel Lulose 2~  Sodi um car bonate 30%

Sodi um tri pol yphosat.e 25~ 30 Sodi ulr%uchl pri%)% zfe%oéx%?rbef etampAYf Cphedol
et hoxyl ate (9 gcangigent ehe 59hasiSodi antcan poxyrmhhyk 2 gl | WaQ58n2- - -
- Sodi um car bonat #ne30~

10
The low temperature used ip the method alsoc has the
significant advantage that thermal shock of the articles
being washed is avoided. A
15 Various basic exanples of a powder pPreparation 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 liguid
terpene component was sprayed and mixed in to disperse the
20 liguid inte the dry powder ingredients. The proportions of
the ingredients set forth in the examples are percentages by

weight.

Example 1

25 Nonyl phenol ethoxylate (9 ETO) 4%
D-limonene 5%
Sodlum carboxymethyl cellulose 2%
Sedium carbonate : 30%
Sodium tripolyphosate 25%

30 Sodium chloride 34%
Example 2
Nonyl phenol ethoxylate (9 ETO) 4%
Dipentene 5%

35 Sodium carboxymethyl cellulose 2%

Sodium carbonate 302




17 ‘August 2006 WD 2004/ 007656 PCT/ GB2003/ 002999 Sodi um tri pol g IAZ%?}S? 27@5%)
sodiumchl oride 34% 5 Exanple 3 Nonyl phenol ethoxylate (9 ET?

D- | i nronen® Q20848075 hent ene 2. 5% Sodi um car bonat e 30% 10 FSTdd: B0 3/002999
tripol yphosate 25% Sodi um chloride 34% Sodi um car boxynet hyl cellul ose 2%
Exanmpl e 4 15 Nonyl phenol ethoxylate (9 ETQ)74% D-linmonene 2.5% D pentene
2.5% Sodi um carbonate 29% Sodi umtri pol yphosate 24% 00 Sodi um chl ori de
34% Sodi um car boxynet hyl cellulose 2% N trilotriacetic acid 3NA 2% The
above fornmul atd RN CaR ; justed slightly to 25 take into account
the addition, in smal I@lghg%ﬁot?%se, of the additional i“n5g“r edi ents such as
optical brightéqér8 chlaeidgpeckl es, perfunes and ot her34éomon additives to
washi ng powders, for exanple by adjusting the proportion of sodium
chloride in the conposition. 30 The second | aundry preparation in liquid
formconprises either a bleach or a degreasing emulsifier. If the
preparati o cegRRLSes3bl each, then this can conprise any 35 conventional

chl ori ne based bi'eaching agent, such as sodium 17 August 2006 WO

2004/ 0076~6 PEeRYE(PB2AYD37IHO2Yd8thy pdHIDGrite, or hydrdgen peroxide, both

of which are alfead¥ene 2.5%
Dipentene 2.5%
Sodium carbonate 30%

10 Sedium 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%
Scdium carboxymethyl cellulose 2%

[aS]
[

Nitrilotriacetic acid 3NA

The above formulations can all be adjusted slightly to

25 take into account the addition, in small guantities, of the

additional ingredients such as optical brighteners, blue

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 bleach or a degreasing emulsifier. If the
preparation comprises bleach, then this can comprise any

35 conventional chlorine based bleaching agent, such as sodium




used in industrial laundries. if the second |aundry preparatio J a
5 degreasing enulsifier, then this Preferably conprises a nonﬁ)g\?@ﬁgt%ﬁe
sur f act ant WEUEHYS63f or exanpl e nonyl phenol et hoxyl ate. pph@ERELAMSIY
the degreasing emulsifier may conprise an al cohol ethoxylate. 10 In order
that the efficiencies of the method proposed herein can be appreciated,
reference should be made to the follow ng tdbles wherein four different

| aundry processes wusing a nethod in accordance with the present invention

are describedypsthe tables Table 1A - 4A for conparison 15 with
a conventi onal Iygundr; met ‘no%J gg%ld']é)?c?i Egﬁoﬁ“nd?'hebcf%bloés "higBePFeda et dy 1B
- 4B. In both &&§€sint hedweshialg lprodesses used the sane type of articles

and the sane type of conventional industrial washing nachine conprising a

washing drum powder dosing apparatus and liquid additive injectors 20 to
achi eve sinilar cleddi ngthesulsssionkin t heseidyabl eseptheridd necbakensfor the
washi ng machi ngeaf - PEI L O MMArI; QU fu jons. W thin _one washing or rinse
cycle of a washi nge proégessnes %i's ?ﬁai cgl?éer!d, rkt Jese FFGREEFBRY beiTy ideri ned
as fol lows. 23°Fpiets onsDefdqtiapitonsRchl &) | i ngra drampof theymchifgwith
water to desigeghlevel. 30 5 i t water to a desired tenperature,
as indicated in th%yt abl e ﬁgﬁng‘g%‘%gﬂg {}%ee drif6f°the nHehiHdies casse a
35 nechani cal W&EW ¥RF adt iednchdt eethdieyliandi cated 17 August 2006 WO

20114/ 11070, 56 PCl AM2003/ 002999 chem cal additions have been added to the
water to create an aqueous washing liquor Drain Draining the agueous
washi ng | f§uor fronmitherdbrdtbat the efficiencies 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 vwvarious
functicons within one washing or rinse cycle of a washing

processes is 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 desjired temperature, as
indicated in the table
Wash Tumbling the drum of the machine to cause a

35 mechanical washing action after the indicated




Rinse Tunbling the drumof the nmachine to cause a nechani cal {fﬁﬁ#ﬂ%‘%QPgr

action af{gy,pamy,,ndi cated chem cal additions have been added to

10 to create an aqueous rinsing |iquor

Low Extract Spinniffg’/¢Bwodpimoat a

relatively lowrpmto extract washing liquor fromthe articles thenselves
15 Hi gh Extract Spinning the drumat a highes rpmthan that used in the
Low Extract to extract all free washing liquor fromthe articles 20 The
meani ngs of other ternms used with the tables are as follows. Low Dip This
refers to the level to whiclhedrivat ofdtihel ommahiviee biesnf iakhed Wt hhaalefa, | f

a 'Low Dip'

is 25 used, the water level is relatively |ow so that the
cr =]

actual volunme of water used'is Fower™ reSlfHPnge TN 2 HilgH8F concentrati on
of any chem cal additions thereto than with a "High D p' function and

o s0 8, cateiamhan cal 30.361Len 00 Uin ALl cleg henithe Srumis

rotated during washing an

rinsing functtions.

the level To0 which drum of drizhe machine is filled with water. If a 'High
35 Dip' is used, the water level is higher than that in the 'Low Dip' |eve
so that the actual 17 August 2006 WO 2004/007656 PCT/ GB2003/002999 - 10
vol ume of wat @ing@sed is gré&aneiimgesuhti pgpumn @ kRwemGAREENtHAL EQRsOf jany

chem cal additions theret . Wi.th a "Low Dip' function and also a
8?% %é{g I'ln 1?

. . 1!
| ower nechani cal action on the articles WwHeh &°

HE dPGRET s #PBt dted cdGrfing

washi ng and rinsing functtbasicdNed:dbiipidhisShise aneabi@ation Lok, - Medi um

Dip' and,,

15

24

25

30

- 35

to create an aqueous rinsing liquor

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

themselves

High Extract 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 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 used is lower
resulting in a higher concentration of any
chemical additions theretc 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.

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

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




again refers to the level to which drumof the 10 machine is f4 Il ]
water. If a 'Med Dip' is used, the water level is higher than H]gtuaqﬁwzpﬂg
'‘Low Di p' Y&¥Hii6Sgreater than that in the 'High Dip' IvetsMesboaes
concomtant effects on the nmechanical action and concentration of the
chem cal additions. Chenical Additions These gorrpri se the laundry
preparations that are wused in the washing ant’r1 nsi ng functions. In the

Tables 1A - 4A relating to the washing 20 processes in accordance with the
present invention, the prepasathonss afg. as defjned herein. In_the Tables
1B - 4B relating to conventional washing pr%%gsgs tHe “détergents i ngséd are
conventional industrial washfPf25CpooRieERtinwhi ohf gener atHeykidalnaiaGentakn
any significant terpene contentar.comegntiopal ndry, bl eaches, and
conventional |aundry degreasi nge emul si fi é?s. llI n£§1lll"ll o ases P HE" Gadneitpes
stated are per kg of articled to'He "SPhdrdgaderediol7oAugust a28061 WO, hen
2004/ 007656 5P( - r/ GB2003/ 1) 029Q( )y Lgundry, R ss, 1. Light Soi | ed Cotton
e M Ve AR TE0G) Mk

Whites TABLE 1A Method in Accordance with Presen
Process Time - 35 ninutes FUMGtéANParaneters Tine Chenical Additions Fill

Lowdip 1 1. 10 g/kg powder fornmulated in accordance with the present

method 2. 5 n1/kdg Li quid bl each Heat 40*C 2 Wash 8 Drain 1 Low Extract
| Med” Dip This is an abbreviation for ‘Medium Dip’ and

again refers to the level to which drum of the
10 | machine 1is filled with water. If ga ‘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. In
the Tables 1A - 4A relating to the washing
20 processes in  accordance with the present
invention, the preparations are as defined
herein. In the Tables 1B - 48 relating to
conventional washing brocess, the detergents
used are conventional industrial washing
25 powders, which generally do not contain any
significant terpene content, conventional
laundry bleaches, and  conventional laundry
degreasing emulsifiers, 1In a1} cases, the

quantities stated are per kg of articles to be

30 laundered.




Fi 1+l

Tot al

Additions Fill
Wash 8 Drain
Low Extract 1 Fill
Hgh dip 3 Rinse 2 Drain |

Drai n
Fill

Hgh dip 3 Rnse?2 Drain |

Low Extract |

i ‘ Fill H gh di |
Drain 1 chﬁ?ﬁ}ﬁ{;ﬁ,%r |  Hgh Extract 8 TABLE 1B - Convent i_"onaf’ ng‘hﬂggiﬁo%
Wash Process Time - 50 minutes Function Paraneters A HEBEHEM4Y

Lowdip 1 1. 10 g/kg Conventi onal
Fill
Hgh dip 3 Rinse |
Low Extract |

Med dip 2 1. 5 m/kg Liquid bleach

detergent Heat 80,C 5
Heat 60*C 3 Wash 6
Drain | Low Extract 1

H gh Extract 8 17 August

2006 WD 2004/ 0076, 56 1| CT/ GB2003/ 00299Qixry BPocedsuundry Process 2 Heavily

Soil ed Cotton Whites TA
| nventi on

13LE 2Az;0eh Podo | AL ACERLARNGE; Wil h Present

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

accerdance with the present method
2. 5 ml/kg Liquid bleach

Heat 40°C
Wash

Drain

Low Extract
Fill

Rinse

Drain

Low Extract
Fill

Rinse

Drain

Low Extract
High Extract

High dip

High dip

W= MW =R WM DN

TABLE 1R - Conventional Method

Total Wash Process Time - 50 minutes

Function Parameters

ime Chemical Additions

Fill
Heat
Wash
Drain
Fill
Heat
Wash
Drain

T

Low dip 1
5

8

1

2

3

6

1

Low Extract 1
3

3

1

1

3

2

1

1

g

go°c

Med dip
60°C

Fiil High dip
Rinse

Drain

Low Extract
Fill

Rinse

Drain

Low Extract
High Extract

High dip

1. 10 g/kg Conventicnal detergent

1. 5 ml/kg Liguid bleach




Tot-al Wash Process Tine - 45 mnutes Function Paraneters Tine rﬂeqcl%tt%QOB
Additions Fill Low dip 1. 10 9/kg powder fornulated -in accordan

the present ndPHEH S Heat 40'C 2 2. 5 nmi/kg Liquid bl each \Msthcho D@ 1
Fill Lowdip | 1. 5 9/kg Powder fornulated in accordance with the present

method 2. 5 m/kg Liquid bleach 3. 5 n1/kg Li %wd degreasing emulsifier
Heat 40'C 2 Wash 10 Drain | Low Extract il Hghdip3 Rnse?2
Drain | Low Extract I Fill Hgh dip 3 Rlnse 2 Drainl Low Extract 1

Hi gh Extract 8 TA13LE 2S - Conventi @Héﬁd%@ﬂl%%eslohm Wash Process Tine -

63 m nutes Function Pararret ers Tine ns 2. 5 m/kg Bl each

Heat 40'C ? Wash 5 Drain | Fil¥e3GniiSeiled Cabrep piteaventional

detergent Heat 80,C 5 2. 5 M / kg Degreasing enul sifier Wsh 12 Drain |
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 Ligquid bleach

Heat 40°C
Wash

Drain

Fill Low dip

[l = - Y

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

3. 5 mi/kg Ligquid 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

R e e L S S I AP,

TABLE ZB — 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

==

1. 10 g/kg Conventional detergent
2. 5 ml/kg Degreasing emulsifier
Heat g0°¢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

G_DI—'H[\.)UJI—"—‘[\)L&JH!—'@LUNI—‘F—‘U"




il ip 21 5 n/kg Bleach Heat GO c 3 Wash 6 Drain_l.ﬁ_ Ea
|F' | }5i :VFdH?IB g‘lu}? E} Ri nsg 2 Drain | Low Extract | Fill High dggggé EI ﬁée
Wi B¢¥Fact 1 High Extract 17 August 2006 WP 24:H0443007656

2 Drain | "Low
PCT/ GB2003/ 002991) - 13 - Laundry Process 3 Col oured Polycotton Overalls
TABLE 3A Method in Accordance with Present Inyention Total Wash Process
Time - 40 Function Paraneters Tine Chemcal Additions n accordance with

' [ ifi Wash 12
the present nmethod Heat 40'C 2 2. 8 nl/kg Degreasing emulsifier \
Draiﬁl Fill Lowdip | Heat 40'C2La,y;§§ﬁ,4,rolg&ggn3l Fill Hgh dip 3
Rinse 2 Drainl Fill Hgh dip 3 RNnseZ

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. 8 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

]

S ARVl N UV N N SN SR

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. 8 mi/kg Degreasing emulsifier

Heat 80°cC 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 Conventiocnal Detergent

Heat 40°C 2

Wash q

Orain 1

Fill High dip 3

Rinse 2

Brain 1

Fill High dip 3

Rinse 2

Drain 1

Low Extract 4




Drain | Low Extract 4 TABLE 3B Conventional Method Total Wﬁ b%"t‘%gpg

ime - 56 minutes Function Paraneters Tinme Chemical Addition
Time Heat 8()'C 5 2. 8 nm ¢kgcegn@asiong

. HEAMY®AE i onal Det er gent :
emﬁls??i 2¢%V\ash 18 Drain 1 Fill Lowdip | Heat 69'03 Wash 2 Drain |
Fill Low dip |I y/kg conventional Detergent - Heat 40'C 2 Wash 4 Drain :_
Fill Hgh dip3 Rnse 2 Drainl Fill Hgh dip 3 Rnse ? Drain | gw
Extract 4 17 August 2006 WO 2004/007656 [ICT/ GB2003/002999 - 14 - Laundry
Process 4 \Wite Polycotton Overal | s-aiiNdrl n.@o&eiﬁoﬁ in Accordance with

Present Invention Total Wash Pr@tggéee ET| FLAL B guncti on :Da¥ a(rjreit (ra]rs Ti me
Chem cal Additions kill LOWdip mul at e
accordance vvlth the present met hod Heat 40°'C 2 2. 5 m/kg Bl each Wash 4

44 -~ 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 formuliated in
accordance with the present method
2. 5 ml/kg Bleach

Heat 40°c
Wash

Drain

Fill Low dip

e ]

1. 6 g/kg powder formulated in
accordance with the present method
2. B 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

K]

BN W R ey

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 q

Drain 1

Fill Low dip 1 1. 12 g/kg Conventional Detergent

2. 8 ml/kg Degreasing emulsifier

Heat g80°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°¢C 2

Wash 2

Drain 1

Fill High dip 3

Rinse 2

Drain 1

Fill High dip 3

Rinse 2

Drain 1

Low Extract q




Drain | Fill Lowdip 1 6 g/kg Powder fornulated in accordance
present method 2. 8 m/kg Degreasing enulsifier Heat 40,C 2 %WW#%(?OG
Bl each VaP B4 n | Fill High dip 3 R nse 2 Drain Acr/&sbdoskihmho dip 3
Rinse 2 Drain 1 Low Extract 4 TABLE 4B - Conventional Method Total Wash
Process Tinme - 60 m nutes Function Paraneteris Finme Chem cal Additions Fill
Lowdip 1 1. 6 9/kg Conventional Detergent Heat 40*C 2 2. 5 m/kg Bl each
Wash 4 Drain |l Fill Lowdip | I" g/kg Conventional Detergent Heat 80*C 5
2. 8 nl/kg Degreasifte emitsdi eccotpbighy 120 DERen inveFELén Low diapthictlably

m/kg Bleach deal. G00C 3hv\gll$% QasfIA ok ALl oW dipda iRl A9C 2,
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 1s 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
guantities of water required for at least one wash cycle. The
cost 1is therefore considerably reduced. BAlso, 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 tc use a high temperature and without having to
carry out any pre-wash treatments such as scaking 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 & and pH 9. This
makes the method in accordance with the presant invention
ecologically friendly. A maximum of two rinse cycles is only
every required and for these unheated water can be used.
30 Rlso, 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

;
b
i
i
i



Fild Hgh dip 3 Rnse2 Drainl Low Extract 4 17 August ZOOﬁ(/ VO 0
2004/ 007656 PCT/ GB2003/ 002999 5 The net hod according to the i hyAH9Ust 3006
parti cul ar't§ 2"&¥4é¢¢i ve in the washing of heavily soiled WeltgIdahSuu2bd
particul ar whitework and workwear at a tenperature which is considerably
| ower than those conventionally used for sucts5 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
some cases, formeExaEtplve | mePredesy KE t woe Wiaheiwashseygl esi@lce o thed.
It will be ap |afe .this is.a considerable 10 advantage to .
comer ci al Ia&ﬁ%ﬁ%}s ??]&%gérhtnltgzu Ar t})lgcéjurseeseint% AN *PRat “afey9eahi Rt hi-gve
t he sane cl eanfingr efefsisciténeyy it eocamrch shorter tinme and without having to
heat the large quantities of water requiréd for at |east one wash cycle.
The cost is therefore considerably reduced. Al so, although not 15 featured
in the exafpl es aboViee Bpewi dhirredatabrd cee mater balssbisUcrassthen hara
relatively del} e hj visi:hi ity arments already nentioned can be
efficiently clweagl%terd v@\nrt%{%osut %l?hgutﬁeeég?o ﬂlgsga ﬁ?gh”%é@rrpé’raﬁﬁﬁreSSﬁBeWT‘EGhout
having to car@sepegttanys predwasddirieatrientsi suctihas $0aki g gi PRI AL
eparations indicated

20 In additio I he f.ormul ati.ons, of | aundr
above al so ha?%nﬁghgg%%fj A v%ntlgggdv?ﬁg?g%qu% ﬁ?“f%irﬁgi[yri nse stage of the
washi ng process, the rinsing water is substantially ph neutral, i.e. ph 7,

unli ke 25 ny con tignal |aundry, powders which tend to be still
al kal i ne :zLa(?at his s;&%%e, 9?‘3%? Sl Iy b%fIWeerJf“pl—F af@spir9. PR ssnakés thee

method in accerdasce whténtine preseaustnuestpane®eabogiaal by fhiend ik A
mexi mum of L Wa LhASE.£YBLERLS PRLY aSHEY aLeGULed and for [hese unheated
‘ 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 aqueous 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 reguire 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 fabriec 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 welght.




30 Also, if the articles being washed conprise whitework such @ga tl2008s
or tableware, then they are often starched and cal endered after shi ng.

| f the fiMd2W¥HKeIeRg |iquor is alkaline, then the cal enderi/g.506858 can
cause sodi um nat abi sul phide sales to be fornmed in the fabric, |eaving 35
brown stains. This is called galling withi-nitshe laundry industry. It wll,
be appreciated that in view of the 17 August 2006 WO 2004/ 007656

PCT/ GB2003/ 002999 - 16 conparative neutrality of the final rinsing |iquor
in the method accofitd ngleehohe ipr esembiianient i ottt hategadhimgtiast nucdo
less likely t U 5. Th r ations are.also suitable _for use in
hard water a%e%?q\%ie{s hout te ﬂgpﬁéé(gtdg C?ogglsféénﬂ%%eer?%oftt%é—%i ng" préepararidny and
addi tional salteduTkrey Bitesodhavey bitdgiedabf témdenctied eswhivkhch s hadvansageous

general l'y. 10 The.savings i R.LLOE Lo t ishi,ng process of the present
i nvention can cause unexpéct gé pr ob%n%eﬁyﬁsn&&gt ﬁfﬁrgl?%u%r?b‘?ﬁcﬁ@e
t he washed>ar tifc| &%= t endi¢broveftoad skheacdroy ngtf atkl idrieSof A% afashing

addi tional, optional feature od according to the invention,
therefore, pré&ferabl yslgg 15 %%etlyi]ﬁréeldagfgﬁsgugygﬁg SFg?%%“%%h‘fl%”ﬁrotdé?s
the articles &fe thensedtigtles | ow dipsd n lareaquelous soellbi oat B rai cat inani ¢
surfactant, t)égbgg%é{_at 0.6% w w concentration. It has been found that
such a solution"tends to increase the run-off of water fromthe fabric of
the articles during the final water 20 extraction by up to 40% As a result
~the artic{gs are drier__when .they_ |eave the washing chine_so that they
require a shorter Tlé‘%lnﬁg tllrhrﬁeo Pr&rerabt y, “the X ioni%@ suf faEsutioned
conprises a 28vguatgrmaryt afmoposmicoapoundortalaexaaplf addenzylashing
guat ernary of hoxyl at noal kyl am ne. Such_a surfactant also has'the
added advant arél%%%%%t 9 C%gtlaggegojﬁ%o‘é’ sa%aitf i“EitaPe Wowo- HT e\ &R IPEE-AY over
the 30 surface eftihkeartd che thatdaendi inensdihe fadric, and @l -$8ained

overalls and bedding, 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 Ligquid bleach {(Opticnal)

Heat 40°C
Wash

Drain

Low Extract

Fiil High dip
Rinse

Drain

Fill Low dip

3]
8]

H R NWE Qe

1. 0.6% w/w Cationic surfactant with
alcohol

Rinse

Drain

Low Extract
High Extrackt

[P ]

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, 1t 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.




tends to repel dirt to reduce resoiling of the article. Prefer
the cationic surfactant is used in conbination with an al coh fﬁh%gﬁ%f%ooe

exanpl e i SHPROPAFcohol, 35 preferably in a proportlonp@fKﬁn&Upmz%@lght
17 August 2006 WO 2004/ 007656 K 17GB2003/ 002999 - 17 The al cohol in
conbination with the surfactant al so provides -an unexpected advantage in
that it significantly reduces t he drying time of the articles which have
been rinsed init. Hence, not only is the quantity of liquid left 5 in the
articles after extraction at the end of a washing process significantly

reduced but the subsggu Y tine of the.articles |s al so | ower than
woul d ot herwi se be ggpﬁ hég %%Flﬁiaonae|ﬁ9815%%%u%ﬁ PP ngh&oth rinse

af or ement i oned=y ddvaritrages, siihgls posisi birg cho staroul aie & st angstd (Waghi ng

met hod, as detaj;ed.be <t hat ¢ used far. the majority of articles
to be |aundered, |nélu%?ng heaV|?§§bE08d sgaln‘ﬁﬂ’o%E? | & df¢Iséaanihged or

0|I/grease5st&¥ﬁé@do@érahms, 1%y TABLEUGAS- lﬁ%a@ﬂﬁnﬂfcﬁﬁhh@ﬁglglfcgprgg@ce
s Tine 5. mnutes Function

W th Present ﬂﬂ%@ﬂb|QH %%a&rgﬁthEr%%e lned?Bd SEaﬁtﬁﬁkgapaﬁﬁﬁﬁd rinse

Par ameters Ti ne Chenlca ditions
formul at ed i ~ cYsé€or ddmpéywirehovhe pheskiquaethod b MUK Lo [AS] Ok,

oY L ey 42 ., PROP O AR LREL B8 Lo Bt b e mire "
0.6~ w w Cati @ndctsar fagt ant aniftthal rinsing cycle.
10
If a benefit comparison is 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 Conventicnal Saving (%)
Method Method
Water input 1278 litres 1638 litres 22%

25 As water 1is charged by cost to buy in and to dispose of
as waste wabter, then the 22% saving 1is doubled with the
present method.

2. Hot Water Savings
30
Present Conventional Saving (%)
Method Method
Hot Water 248 litres 608 litres 59%
35 This is 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.




al cohol Rinse 2 Drain | Low Extract: | Hgh Extract 3 This {ehbetist2008¢
adj usted slightly dependent on the 20 nature of the articles belnd washed,
for exanpM® BY+4¢dFng bl each or not, but otherw se can st@ychhes:saves |n
sone cases, it may be appropriate for the liquid bleach to be added part
of the way through the single wash cycle. Far -exanple, after 7 m nutes of
the 12 mnute wash, rather than 25 initially. 17 August 2006 WO

2004/ 007656 PCT/ G B2003/ 002999 The method can al so he nodified by combi ni ng
both rinse cycles into a single cycle which starts out as a Conventi onal
cold rinse at @ hi.gh 9'5E$§n M gh after a predetermned S period of tine,
say 4' mnutes, instead o dﬁainlng all of the rinsing liquor fromthe
machi ne and starting a second rinse cycle, sinply renoves the |iquor down
to the lowdip level, adds the catinic surfactgn%wgq%.%p n conducts a
second ringe and the rest of a fnal.grinsing cygl & 10V a befetty *)
conmparison is carrigd Quk Dy, conpard t he abov§5w@ i ng nethgﬁ%for 90 kg
dry wei ght of polygghgggedmorkmear Wi th a conven |bna§3mashing t hod, such
as detailed in Table 3B above for the sanme quantity and type of workwear
15 using the sanme industrial washing nmachine, then the savings in water
consunpti on, hot w&séndconsumpiritdpnalieat lemeigy arduipbmeRtare as f Qldsews.

1. Water Vi e nvent i onal vi.ng .Mt hod Met hod Water
i nput 12f§9|i??§§°€§§§&ﬁﬁigggcgagg by ﬁgﬁgrk?so%ﬁﬁﬁﬁgb by cost to buy in
and to di spose of

4. Time Savings

i 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 3R}

Operations’

This is again calculated using two washes at 80°C and
60°C fcllowed 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 follcws.

¢ Can be used with any conventional industrial washing
35 machine
* Provides substantial savings on water consumption,
Steam consumption, and wash dips
* The number of separate washing cycles are reduced

increasing laundry throughput on a daily basis




as waste water, then the 22% saving is doubled with the preseww 5
Hot Water Sg\é@‘r']ﬁ 30 Present Conventional Saving Method Method 8

248 litres” M¢¥s 59% 35 This is calcul ated using two reasteseahn:89 C

and 60'C followed by a 400C rinse in the conventional nethod and a single
400C wash as indicated in Table 5A in the pregent nethod. 17 August 2006
WO 2004/ 007656 PCT/ GB2003/ 002999 - 19 - 3. Heat Energy Savi ngs Present
Conventional Saving Method Method Kg of Steam 9.3 Kg 45.5 Kg 80% required

Usi ng conventional | &untfrsy I@@]Uiqmem sit t 808 Srod0uaPPERXE, g@gelé E10 to
a

produce 1000 Kg of steam b, lgs_Present Convent i hal 59T ng Teop
15 Met hod Met hod Wash Process %‘ Tga e 2§38t nfRgt et B S8 frenates 37%

Total nunber go O MicHilie 13p4d® (aﬁfd EQE@M?@a g;gg atl on This is again
cal cul ated using two vv%%g%%dat 80' C and 60 C followed” ARG ricAge Ph
the conventional netho 35 g Wﬁ§ﬁm‘ﬁ%t?\6d4%s‘3d nmcdaidadgl mekab| ep5Rodn

t he presentnet hod. It swal hebewlappregikat ed, therefore, that the nethod in
accordance with the p %ent i nvention provides substantial 30 savings to
the benefit both of th Fnad%t 9 aliricdundr yes s hee consiimele ang,t B8ilers ana

envi ronnment . The benefthhLﬂe&ﬁeaQEEBQddgﬂgnd for steam is reduced by at
least half
* 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 crystalllzatlon 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




be summari zed as follows. Can be used with any conventional i ]
washing 35 nmachine Provides substantial savings on water Con%%piﬁdgg’%%
st eam consunption, and wash di ps The nunber of separate washing cycles are
reduced increasing |aundry throughput on a daily basis 17 August 2006 WD
2004/ 0076, 56 PCT/ GB2003/ 002999 - 2Q. Jhhe nethod i's suitable for use in hard
wat er ar Wthout the need for salt and water softeners Al types and
cl assi fi cafi'6hs O | aundry can be washed at a maxi num of 40~C, incl uding
heavy, bl ood- stained whitework The savings include | ess wear and tear on

boi l ers and i.nery as.the denmand for.steamis reduced t |east half
The for rrﬁl'ati g«ﬁgr{?a&gtogi f.ggdl%‘t SUE o aﬁgécllﬁ“%t‘hdé“}?etwﬁgar %ﬁag%%a‘)’erryb l ow in
al kali and t hendrewthenpéf & uve=naeish inawoisdsgtdem dalngdaragesoccivsrd ng to

fabrics caused by, .a [ tal LLzation w t-hi he weave,of linen at
hi gh tenperature (]Sa{nﬁ?‘lﬁgﬁﬁﬁz t of afﬁn‘(f? or tct)?ha%é UFrl\J %%cll%%"?s()[}reeduced
over 15 converltisgnatyarst s Thersidl shockei syavbidedas” Aygdst 2006 - 21

CLATL, 153, . L ApWBLbod, ofr Iaaauagsgi;ngw@rﬁgu%%g ysing watgr heatgd; to no

more than 409C. wherein in a single washing pfocess there are no nore than
two wash cycl & fdEFoREdthy bunEastreRaratisire heyapelandowker efarni n on- of
the wash cycl agcdcoseabhnat g of 18k bLoagtiso 4 PNHY-Ar RaEALd QNS S
used, a first of the laundry preparations being in powder form and

cont ai ni ng ti pFo 21566 BY wet ghite a5oder Baceter¢gent 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 terpense.

2. A method as claimed in Claim 1, wherein there are no more

than two rinse cycles,

3. A melhod as claimed in Claim 1 or Claim 2, wherein in the
final rinse cycle the articics are rinsed in an agueous

splution of a cationic surfactant.

4, A method as claimed in Claim 3, whercin in & single rinse
cycle the cycle commences with a cold water rinse at a
high dip and after a predetermined period of time the
rinsing liquor is drained down Lo 2 low dip level prior

to the addition of the cationic surfactant thereto.

5. A method a3 claimed in Claim 2 or Claim 4, wherein the
cationic surfactant comprises a quaternary ammonium

compound.,

6. . A method as claimed in any one of (Claims 3 toc 5, wherein
the cationic surfactant comprises a benzyl guatcrnary of

cthoxylated monocalkyl amine.

7. A method as clalmed in any one ot Claims 1 to 6, wherein

in the rCinal rinse cycle the articles are rinsed in an




and a second of the laundry preparations being in liquid for
conprising at |east one of a degreasing emulsifier and a blegiﬁﬁ$PUSt2006
| aundry preparations in total conprising up to 1W by weight a terpene. 2.
A nethod as clained in aim1, wherein there are no nore than two rinse
cycles. 3. Anmethod as claimed in"G4iT 1 or aim2, wherein in the

final. rinse cycle the articles_are rinsed in an aqueous solution of a
cationi c surfatdunes FPIVA ARt 9hod SEHIBTEYTEACEH 1B, cophdPeF At n a
single rinse wiyal est Becsysl e commences with a cold water rinse at a high
dip and after a predeterm ned period of time the rinsing |iquor is drained
down to a low dip level prior to the addition of the cationic surfactant

t hereto. &. AznemhoHUQSaelaﬂm&deﬁniﬁlahmﬁ310r Chaéﬁ&ﬂ; wher eelat bé:

Pl e G BN AOPLIES B2 JURLEL A ATHORE UL SRIPRYIG L 18 oy O

as clainmed in one - of tfié cati onre sur*actant
conprises a behzyl quat ernary of othoxylated nnnoalkyl amne. 7. A nethod
as claimed in any one of Clains | to 6, wherein in the final rinse cycle
the articles aye rinsed in nn 17 August 2006 - 22 aqueous solution of a
cationi ¢ Surf det Bathed asnsiirdmpén 1nwi G hisnm @ cohoreirs, the nephsen s

claiined in (]éﬂﬂﬁaémdﬂ@eﬁﬁﬂfhﬂd%ﬁo&ekéﬁbwﬁhtﬂ%EOBQEtééﬁbdﬂlctQﬁe eationic
surfactant to the alcohol is 3:1. A nmethod as clained in claimS8,

wherein the catibifi &° BHrd4d anf- ﬁhd“'/éf COMGFEBHbiGat i on are added to the
final rinse to produce a 0.696m/m1concentrat|on 10- A nethod as cl ai med

in any o of Clains 7 to . Wherein_Lhe al cohol npr i | sopropyl
al cohol . n]%I A BEReE 48 8?3}%‘% i aélﬁyDBﬁe"gf G4 mcj f“’t Wfé'f ein the
t er pene conpritdes adcbhobnememked pentsspeopgt @lcohol.

11, A method as claimed in any one nf Claims 1 to 10, wherein
the terpene comprises d-limonene or dipentens or a

mixture of d-limonene and dipentene,

12, A method as claimed in any one of Claims 1 to 11, whercin
the terpene comprises an egual mixture of d-limsnene and

dipentene.

13. A mathod as claimed in any one of Claims 1 to 12, wherein
the first lauhdry preparation comprises the terpene at 5%

by weight.

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

surfactant.

15. A methoed as c¢laimed in Claim 14, wherein the nonionic
surfactant comprises nonyl phenol elhoxylate or an

aleohol ethexylate,

lé. A method as claimed in any one of Claims 1 Lo 15, wherein
the first laundry preparation conprises up to 70% by

weight inorganic salts.




m xture of d-iinonent~ and dipenteTie, 12. A nethod as cl ai ned any o

UE Claims | to 11, whercin the terpene conprises an equal mxf‘@r‘@'%ﬂzoos
d-1inmonene and dipentene. 13. A netlind as clainmed in any one of Cains |
to 12, wherein the first laundry preparation conprises the terpene at 5%
by weight. 14 A nethod as clainmed in any one of Clains | to 13, wherein
the |iquid degreasing enmulsifier conprises a Tion-ionic surfactant. 15. A
met hod as clainmed in Caim114, wherein the nonionic surfactant conprises

nonyl phengl, et nhexyhaise cq]almeénln %ﬁp%‘ %tfhemh 8 189 6A Jﬂelrhqd as
clainmed in any one of Cains | 5, where-in rstlaun

preparation corpfi s ip Jt‘%P“FU% bfi‘/mﬂ%ldgﬁpnl m@aﬁﬁe sallpt sto 1?3iﬂ\ugwst 2006
23 17. A net hedigstcéaimmdchbayrone of Clainms 1 to 1.6, wherein the
first laundry preparation conprises up to 33% by weight sodi um carbonate.
18. A nmethod as clainmed in any one of ClainB 1 Lo 17, wherein the first

| aundry prepar at n@Bhe®HNY icdasnud 1o A{i/%obﬁé (:!\Bdigi]fmssqduénl ¢hlgfd,dey, 19. A
nmet hod as clalr’rgd Idg}'r‘t eof Cl ai s to 18, wherein theflrst | aundry
preparation i s as deséribe nﬁlé?elfff‘?"ﬁraér‘ﬁ”oﬁé’“‘BFlf"ﬁ% ERantd e84 8 4. 20.
A nmet hod of | awadert ngpchintm chesriad:.claimed in Caiml and as described
herein in any one of Tables 1A to 5A. 21. A nethod as clainmed in Caim 20,
wherein in the final rinse cycle the articles are rinsed in an aqueous
solution é%.1 Babebrit ssurcfasne@tin any one of Claims 1 to 18, wherein

the first laundry prepzration is as described herein in

any one of the Examples 1 to 4.

20. A methed of laundering arvbicles as claimed in Claim 1 and

as described herein in any one of Tables 1A fo 5.

21. A metheod as c¢laimed in Claim 20, wherein in the final
rinse cycle the articles are rinsed in an aqueocus

solution of a cationic surfactant,




