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PCT/ GBO7/-035W@ 98/29193 | - SPRAYABLE ABRASI VEPET/ERRTAE?
COVPOSI Tl ONS 5 _ - = This invention relates to the cleaning of
surfaces and nore particularly is - -toncerned with the cleaning of
surfaces using conpositions containing abrasive particles. 10

Cl eani ng conpositions containing abrasive particles. are well known and may
generally be classified into two types. The first type contain

- wat er-insol uble abrasive particles. These particles are often
difficult to rinse away fromthe cl eaned surface and can | eave an
undesirable gritty residue on the surface. In order to over cone _
t hese di sadvant ages, the second type of conposition has been proposed 15
in which the abrasive partlcles are water_soluble. These conpositions
contain the wat efP é\&% CHEANING COMPASEHIONS gr eat er

“than that requiged to achleve a saturated solution. Thus,

undi ssol ved abrasive particles are always present in the

conposi tion. Because tgs absriioh Yelaiedtd %'Mg%f%ﬁesﬁﬁﬂﬂibfﬁparﬁaﬂiﬂ yEis €S
: |

renmai ni ng ~on the surface after cleaning tend to be ssol véd on

rinsing the surf aceonvethedrvatht the sleaning of surasos/esing canpasitions oritaining abrasivei ng

: conpositions contai ning water soluble - abrasive particles are
~described in EP O PHECEYS and WO 91/ 08282, Cl eani ng conposi tions
+ of this general type are particularly suitable for cl eapi ng hard
. surfaces especially in kitchens and bat hroonms such as sinks, ceranic 25

hobs, washbasi 19, bat P(Eleaxﬁltgnmpdsith;as ceutaining(abmsivepattic}as ateawell knovwers andymak

é surfaces and the Conventiopal |y, . such

" general cl eaning cgﬁﬁfé%uﬁhe(ﬁ@s‘ﬁ%%ﬁ%f@&sl'ﬁh‘égﬁfHﬂ’ﬁé’?&tmwatef‘msomb]ﬁrred of

|
i
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surface and can leave an undesirable gritty residue on the surface. In order to
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overcome these disadvantages, the second type of composition has been proposed '

15 in which the abrasive particles are water soluble. These compositions contain the
water-soluble abrasive particles in an amount greater than that required to achieve
a saturated solution. Thus, undissolved abrasive particles are always presetit in the
composition. Because the abrasive particles are water soluble, particles remaining
on the surface after cleaning tend to be dissolved on nnsmg the surface and are thus

20 removed from the surface. Cleamng compositions containing water soluble
abrasive particles are described in EP 0 193 375 and WO 91/08282.

- Cleaning compositions of this general type are particularly suitable for

cleaning hard surfaces especially in kitchens and bathrboms such as sinks, ceramic * -

25 hobs, washbasins,. baths, shower trays and shower stalls, lavatories, work surfaces
~and the like.

Conventlonally, such general cleamng compositions are marketed in containers
formed of flexible plastlcs material so that the compositions can be ejected, from

30 the container, by squeezing it.
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Attenpts have been made to apply abrasive cl eaning conpositions to a. -
surface to be cleaned by neans ofga spraying device (trigger).
General |y, however, these attenpts have not been successf ul
because the nozzle of the spraying device tended .. 5 to becone bl ocked
by the abrasive particles. It is an object of the present

i nvention to provide a sprayabl e abrasive cl eaning conposi tion and

a spraying device theggfor

~present invention the ;expgts %?/P%fé éiestgﬁéﬁ}?%g%%cwg%@@mﬁg{’ﬁgpﬁﬁcea '

reservoir contai nighGeleah@Phy Means @f R aptaying devioeiriggern gGehrallyi, hiwever, these
particles and an aqueous vehicle liquid; a nozzle through which the

conposi tion  attemptshave nophesgn successfitlbecanse the noezle iof tayingdevioeitended
and a path for enabling the conposj:lion to pass fromthe reservoir
to the nozzle, Ssulfe %&P%%?k%éhﬁfbm@pﬂ? S abrasive particles having a
maxi mum di mensi on which is nore than one half of the m ni num

di mensi on of the path and none of the particles having a dinension

greater than said mi njtisian ebjectof iherpresent invention to provideBysptayabletabrdsive! di¢aning
none" there is meant not. nore than 4% 'bé' wei.ght, and 20 preferably not
more than 2% by \eempesition and a spraying devic @S‘KFQ‘%} ageously, the nininum

di mension of the path is in the formof a m ni num rest_r,i.g'tioh

| ocated i nmedi ately upstream of the nozzle since, in this way, ' an

i nproved sprayjgpat t er §cstrdinh ¢o 6a6aspedtioftie gresenbinvertioni therd is provided dSprayirgi on
has 25 the function of I'ncreasing the velocity of the conposition and
breaks it up into deviceincluding a¥eseryoir SoMaWMIngRGicaning Gognesifien compriging abrasiven.

Such i's particul arl v | POl A%l Vehicle liquid; « Rk R %o GO UBLRLLESRS:
can be sprayed on actuation of the spraying device; and a path for enabling the
composition to pass from the reservoir to the nozzle, substantially none of the

15  abrasive particles having a maximum dimension which is more than one half of the
minimum dimension of the path and none of the particles having a dimension

greater than said minimum dimension.

By "substantially none" there is meant not more than 4%, by weight, and
20 preferably not more than 2%, by weight. .

Advantageously, the minimum dimension of the path is in the form of a
"minimum restriction located immediately upstream of the nozzle since, in this way,
" an impro-ved spray pattern of the composition can be obtained. This restriction has
25  the function of increasing the velocity of the composition and breaks it up into a
spray rather than a single jet of composition. Such is particularly important with

high viscosity compositions.
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Commonl y, the size distribution of the partlcles I's such that the mean size
IS closer to the maximum size thag._would normally be the case in
accordance with a normal Gaussi an distribution. 5

Typically, the conposition may:i ncI ude from1 to 60% by wei ght of abrasive

Eg;t Ieﬁ![ egf and preferabl y fro% sg]%qtén;g? ‘%li/b gé)re er gl ehngl'ggk
Sui tabl'e exanpl es go'gwa@rtﬁé}ngﬁ:ﬁ?ﬁ ﬁé"{h%ﬁ ﬁdﬁniaﬁ?ﬁeﬂie%kéjﬁac

oxi de, 10 poli ear cal ci um carbonat e Ical crump osp ate 2ron
oxi de, nagnesi um pormal Gaussiad distbation.cal ci um pyr ophosphat e, di at onaceous
earth (Kiesel guhr) and sodi um nmet aphosphat e. In
general , mater |nsoluble abrasives are preferred. However, if desired,

T ona e A2l GRS 5Bl A Aol KPR e o sbrive
abrasive particle & ?éi’él'hbl?'ﬁ%&@"t@@@%t 'weight. Most pétEtabj} the content of
gent gﬁ%g g sodiumtet rabﬂcs)’r at%hdecahydrat ew pot assi um
sul phate and sodi umaeﬂvblpamlesklﬁmmlmam/ybpwezghter natively, other water
soluble salts may be i ncI uded such as sodi um chl ori de, potassium
chl ori de, magnesium chl ori de, cal ciumchl oride and other inorganic
or organic water sol aé! %'EE “mmnﬁﬁ’tﬂdn
pot assi um and cal ci % 8& %§ %l%seares 8%%48%5 su?g nate, -
sodi um adi pat ggangok %Jéﬁrﬂﬂ Udl&ﬁmt@rlﬁmete?&ﬁﬁlphmlahosphate iron oxide, maghéstumat er
sol ubl e abrasive partlc es nust be present in an anmount in excess of .25
the saturation so|s11maues,toylcnmpﬁnahoqphatteh@af@mﬁswssmh (Kigeelgm) gndesagdiymg
conprising the &éam ve particles is present in both the dissol ved
and t he undi ssol vé'&?tg’ché"tg Preferably, the wat er soluble salt is

present in total in an amunt of 15%to 60% by wei ght,
particularly 30%to 50% by weight, and especially about 40% by wei ght of
t he conposition. 3iM general, wotashspbibisabrasives are preferred. However, if desired, water

PCT/ cBo7! 0353915 soluble abrasives such as alkali metal carbonates, bicarbonates and snﬁphates may

be used. Preferred water soluble abrasive particles include sodium bicarbonate,
sodium tripolyphosphate pentahydrate, sodium tetraborate decahydrate, potassium
sulphate and sodium citrate. Additionally or alternatively, other water soluble salts
may be included, such as sodium chloride, potassium chloride, magnesium chloride,
20 calcium chloride and other inorganic or organic water soluble salts of lithium,
magnesium, sodium, potassium, and calciulﬁ, of which sodium oxalate, sodium

succinate, sodium adipate and sodium glutarate are examples.

The water soluble abrasive particles must be present in an amount in excess of
25 the saturation solubility, so that in the composition the soluble salt comprising the
abrasive particles is present in both the dissolved and the undissolved state.
Preferably, the water soluble salt is present in total in an amount of 15% to 60% by
weight, particularly 30% to 50% by Weight, and esﬁeciélly about 40%bywelght pf _
the composition. - .
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(ne -of the criteria used in selecting the abrasi ve particles is the -

har dness of Wt98/29193 particles. The particles shoul d haveP@T/GBPUIASE: -
| ess than that of the surfaces to be . cleaned, in order to avoid
scratching the surfaces. Thus, the particleg.wl| usually have a

hardness | ess than that of the plastics materials, for exanple acrylics,
5 conventionally used for baths and |ike. A Mhs hardness of at |east 2
and | ess than 4, preferably,|ess tha wi,ll in general bhe :
suitabl e. For specifi Co%gﬁtgeme%g,séldmsglectmg tg?)é‘?‘?‘%? partigles 1;the bardpess of thes
can be used. ' k Shd 1L e
cles, The patticiek Shod® BiVeH Varbdb 1ebd it P BF {1kl BEce o bl

i nvention are stablFe 1Tn use storage so t abrasive

particles renain i Rleabéd)aneiderto dvoidwyatuisngitheysutfaces. Thus, the patieles willusuaRy
t he conpositions will be stored and used at tenperatures generally

within the range othavg @harduess dess tlian thatof the plastics metesipls, for gxample apiylics, wher e

? | ubl br asi . thel d :
Sat urati on Sol uBi 1 ipyeiamyBEst forRad'af RE A Mol TRERRSO R arTeatl 2554 et than

. tenperature range. _4Pﬁféfézﬁl':«lgi’és§ﬂaani3_twiilﬁn ?é&mlbalehi@abm%ﬂsbeciﬁc appheations

- saturation solubilify of the salt in water at 40[err]Ci$ less than 10

"~ times, nost partigtesef bighkt hardness canrberusgd.t i mes, and especially 1ess
" than 2 times that at 10[err]C To ensure that the '
"~ conposition contains undi ssol ved abrasive particles, the salt

. Torming the abrasive g@ﬁ%@bﬁm&wmpe%g;gsg%g?gﬁg@ﬁﬁaﬁ iR uhl | 1 Y

- at 20 10[err]C nore than n order to ensure

- that the abrasilge storage so thatthe hbrakies partigleeremiality inlsaspensies. dItfthansuldly beir f ace
. after cleaning, the salt will preferably . have a solubility in

| water of at |east 3gpécted thatshe cpmpositions will be stored and usethat temipgerires senenally

i i nclude additional _cqurpgnents G I f e 2 fr 0.1 to

| 15% by wei ght of a's trﬁ?ﬁe,(ﬁlfbr(g ﬁ?g()"?]fi ggébé%éa?ﬁnfeg%?bl%fw%r © S&{Rﬂe’ at15ras1ve
. thickening/ SUSpendipva&imaaéuseumob@o&g%uksywmbgﬁﬁnﬁﬁnamusmwaﬁ%@qut , up
"to 4% by ‘wei ght of an antibacterial agent, up to 2% wei ght of
i a perfume and up t enifiggum extent over this tgmpglature fange s Paiticulady, it is prefegble that theyD

gg{”z %ég:; /03539 15  saturation solubility of the salt in water at 40°C is less than 10 tirges, most

 Suitable surfact antgefRfa8iyaeis xS tif6s) ahd BiRciaBRAASS b BB thit 4t 16T, ©

Tb ensure that the composition contains undissolved abrasive particles, the
salt forming the abrasive particles will preferably have a saturation solubility at
20  10°C of not more than 15% by weight. In order to ensure that the abrasive
particles may easily be rinsed from the surface after cleaning, the salt will preferably
have a solubility in water of at least 5g/1 at 10°C.

T hé composition may include additional components such as one or more of
25 from 0.1 to 15% by weight of a surfactant, from 0.1 to 6% by weight of a
thickening/suspending agent, up to 30% by weight of an organic solvent, up to 4% |
| by weight of an antibacterial agent, up to 2% by weight of a perfume and up to 5% |
by weight of a silicone. '
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surfactants. Sui t abl e noni oni ¢ surfactants whi %ﬁ'

used in the iﬂ%‘}%’l?%vent ion - 5 include water sol uble noni’ f@}-/}a?sss -
surfactants, "many of which are well known and ' conventional ly used

in the art. Nonlimting exanpl es of nonioni e5surfactants which ‘may

be enpl oyed in the conposition include those which are water soluble or
‘water m scible and include one or nore of the foll awi ng: am ne oxi des,

e st oyl ated o vyl SR iR B AUARIRLATAC S BbIR AR LBl 0! >

avai | abl e noni oni ¢ siyfi@gdtant s may be -found in the "Chen cal

. Cassification" section of McCutcheon's Enulsifier & Det ergents
North Anerican Edition, 1991 and also in Surfactants Europa, 3rd :
edn, Hollis (Ed) 1995. ) 15 , . ef ul er sol ubl e ponionic¢c .
~surfactants in the compoRifablefipgi tstv\éﬁéq]@n%euseémtgﬁpé@hpvp%tion
"~ include commerci al | 12 S B RRO $ahd . G LUai ng
~the primary ali p%at ﬁ&géécﬁﬁgf%ﬂgéé@g%gs, secohgga%gggmcﬁaaﬁgeglkggﬁglaﬁ&]

et hoxyl ates, al kyl phepeintiohiliused irthe artd Nuonliyitinpeexampits o hoyiphie serfactante which
condensates of primary al kanols.. These water  sol ubl e nonionic surfactants
Care 20 gener al | ynaythe eraplavedsa thegonpnositige inslusie thesegyijetnare waterselble oty

Groups. Pract | cal |y valgr TischiE A de SR MorE DRGSR arfind bR AR €€
. hydroxy, amido, or agj OWRo¥§lited alkanolamides, efHoR§laRAIQMER, Aid aEHOAtE alkyl

 the nitrogen can be condenséd with a hydrophilic group contai ni ng
. an et hyl ene oxi d® arpliénols,tand thelikehyQpher ¢ammmercially available menibpic surfagants may be

gol yet hyl ene glycol, to forma water, sol.uble, nonioni rfactant. . .
| Bseful nonionic sur faRad ei%@i%@ﬁ%ﬁwpﬁmwgs%ﬁsﬁfﬁﬁer

i al cohol (e.g. an al b W t i
' straight or W&gﬁgﬁ%ﬁ ig{%’?%'con |lg§'?’altg ?gn &?gﬁgf‘e%@%t.%ﬁu?ggﬁr%

i to 30 noles of ethyleeeHollis (Bd) 1996 de, for exanple, lauryl or nyristyl
al cohol condensed with about 16 nol es of WO 98/ 29193

| PCT/ GB97/ 03539 - 6-

- ethyl ene oxide, tJtideca i th 0 . s |
oxi de, et sty oupERREr Rt hdichie SitHodud o0 oM RRORS pElcRILEBE he
oxi de per nole of  present invéitiondhdiderdonaniertially Well RAGWIR Bifrficta@b cOmPEkiidnspt

- ethylene oxide with'a cut of coconut fatty al cohol containing a

mixture of fatty al detheding thepriceark gliphatie pleghal tes; spapndary aliphatigaleghol
about 14 carbon at O@h&x@l&t&?%pﬁ&%l \é\éﬁg{:ﬁﬁt@s S etﬁﬁ@é’e?c?ﬁ&é-ﬁm%%tn oRige®! t her

condensates of primary alkanols. These water soluble nonionic surfactants are

20  generally the condensation products of an organic aliphatic or alkyl aromatic
hydrophobic compound and hydrophilic ethylene oxide groups. Practically any |
hydrophobic compound having a carboxy, hydroxy, amido, or amino group with a -

- free hydrogen attached to the nitrogen can be condensed with a hydrophilic group
contﬁi'ning an ethylene oxide and/or the polyhydration product thereof,

25 polyethylene glycol, to form a water soluble nonionic surfactant.

Useful nonionic surfactants inchide the condensation j)roducts of a higher
alcohol (e.g. an alkanol containing about 8 to 18 carbon atoms in a straight or
branched chain configuration) condensed with about 5 to 30 moles of éthyk;ne

30 oxide, for example, lauryl or myristyl alcohol condensed with about 16 moles of



about 6 noles of ethylene oxide per nole of total alcohol or about 9 noles
of WORKRHUAR oxi de per nole of al cohol and tall ow. al ESTHFBIT3539

et hyoxl ates containing 6 ' nol es et hyl ene oxide to 11 nol es ethyl ene
oxi de per nole of al cohol. 10 Agreferred group of the foregoing
noni oni ¢ surfactants is certain ethoxylates presently comrercially
avai |l abl e under the trade nane Neodol [err] (Shell Chem cal) . whi ch

Corbon ot om. - sucrbiee i ik bRl Ve oA (el
oo e o BEAB Sl igShoIL 1 SRR LOFALGRAREE I F

with 12 nol es et hyhghdylaiddhel, tisuhdedsation '\Er%audt?df,ethylene oxide vitted Edt oflckesiflt

condensed with 13 noles ethylene oxide (Neodol[err] 45-13), and the

li ke. Such et hoxy!fattylcobelcontaininga prxturesififetr alcebwls with plkyl ¢hains ¥peyingSffom

| fr 8 1 d_gi. d i / | sjficati
Wher eas et hoxyl it 'R gaput 1 cirBof Bl fenBGiR YA ik o eile cobing ey
et hyl ene oxide gr opRgt 8nhidLartylend@xiiePer mole’SF toflMbicshd! bf Abod WnAIRO bf

det er gent s. Addi‘ti onal Satisfactory nonionic surfactant
conposi tions i ncl uethyledeeoxide per mole ofisleotxd and tallpwoedeshbbethyoxdatecuttaining 6

al'i phatic al cohols contaiping 8 to in_a straight or

8 carbo ) at ons_ |
branched chain corPlgse e&ﬁ%‘éﬁ&‘éﬁié‘!ﬁ%%ﬁ@ewdg@eﬁﬂo of alcopgl.

' ethylene oxide. Exanples of commercially available nonionic detergents of
i the foregoing type are those presently commercially available

under the tradgonane @fpreferred grouplefithé fovedodug foridsic anfaCrntyisl eertdinl sthowylitess
Tergitol 15-S-12 which Is described as_being er rIL- CLer rL? .
secondary al kanol Presemdlyseermerdinilymvailable wier theitrade game Neodel” (Shejll Ebemical)
15-S-9 which is desgrjbe S i .err. .kan
condensed with 12 Wﬁmhgffdbezi%%e@% h%q%ééﬁp&%gé’ W%@g{]%@%ﬁﬂg%%%w

98/29193 carbon atoms, such as C;-Cy, alkanol condensed with 8 moles of gthylene oxide

- PCT/ GB97/ 03539

Ot her suitabl e non{Needol 8118, £&1,a alkaral padsnsgdomith 5ﬁdnddﬁeﬁlﬂené)@ﬁ;}@ﬂﬁgddeh°e .

ahout 8 Lo 18 Loy DO Cons kel Soienfe iy | pH <60 e SRR ENGRATS A5 IPhy

group with about 5¢to . : o =
etsﬁ %ﬁnﬁpéd%ae@ed with lﬁl@ol%.% Qﬂiﬁrl[%ﬂ@oﬁ&é é@eod%!’efjs 3)C afaHap

of al kyl phenol BXY es 1 nclude nonyl pheno condensed wth

about 9.5 nol es oflilet Suckrethoxylatbe hpesr amdLB (bydrophmpic folipophilic balance) value of

di nonyl phenol condensed with, about 12.poles of .ethyl ene oxide r ml.e of
phenol , di nonyl ph&%géﬁﬂa@ﬁggﬁeﬁP%°ﬂ%ﬁ?eﬂﬁﬁ‘£ﬂaE§n’d? eé?aﬁfa&’&ﬁ@?ivﬂg’ per

ol e of PRERVanitR Beldt & Edrltith B BOh SCRRAGIR A IrblipAAUEndlDd BEPdR?

of ethyl ene oxi de per
: 20 emulsifiers and poor detergents.

Additional satisfactory nonionic surfactant compositions include the
-condensation products of secondary aliphatic alcohols containing 8 to 18 carbon |
atoms in a straight or branched chain configuration condensed with 5 to 30 moles
25 of ethylene oxide. Examples of commefcially available nonionic detergents of the
foregoing type are those presently commercially available under the trade name of
Tergitol® (Union Carbide Ltd) such as Tergitol 15-S-12 which is described as being
C,,-C,, secondary alkanol condensed with 9 ethyiene oxide units, or Tergitol
1 5-S-0 which is described as being C,;-C,, secon&afy alkanol condenséd with 12
30  ethylene oxide units per molecule. '



10 nole of phenol. Cormerm ally avail abl e nonionic surfactants of this
type includ®0.9829193 {hose which are presently commercially RERGBHIPS?
under the trade nane of Igepal[err] (Rhone- Poul enc, Chem cal s
Ltd). Al so anong the satisfactory nonionic surfact ant s
- which find use with the 15 present inventive conpositions are the
wat er - sol ubl'e condensation products of a Clerr]-Cerr] al kanol
with a mixture of ethylene oxide and propyl ene oxi de wherein the

wei ght ratio of ethyl ene oxide to propylene oxide is from2.5: 1 to 4.1,
preferably %gﬁﬁlén&mamc Shrbdednd BornPdhion inchilf (R Pilyethg1ca b‘i’ﬁe
and propyl ene oxi de ( nclu rm nal et hano r-pr pano
group) being froméﬂﬁd%esmfeﬁemalﬂqfaﬂ@lphexﬁﬁ%ntmmngmmm;omltgms cafbomh
surfactants include those which are resent%commr cially

~avai | abl e under 't tafoms infe strzight-astoranched shain ]gremmth;ab@qﬁmmelesafefm

of ethyrene 5" eiigNs GRad St Txmates BE ik RERdcaiAS indihde by baC! ©
presently narket edcdﬂil@ﬁ‘sredtvﬁ& about 9.5 moléd @kEhylais xfﬂé?érﬁﬁﬂ@@fﬁo n§iphddol,n UK

Ltd) series of nonionic surfactants which are cited to conprise
| between 5 and 12 rmnms_;lphenmiymdm@mtmebouMthseaf ethylene oxide per mole ¢f her

| suitable water-solubl e, noni nlc ete e les eferr d but

. which are nonet hellléi§§°h oyl phe é%‘s%h’?ﬁ,% 1?}@??}8%@3%5}4 & pérmefe
‘ name Pl ur | &@;}ﬁl ﬂ,p%g {H?HSQ

-~ condensi ng et hyl enggg%?i%l%a di dﬁbﬁé dﬁiﬁﬁigﬁ Hggsasbﬁfg?%e 36xhdeper
condensat i on ofo prapl cﬁ‘rphem)ll Commdréially available nonionic surfactants of this type include

P - 8- propyl ene glycol. The nol ecul ar wei ght of the hydrophobic :
| portion of the = thogpmwhi h|a@pr§se@ﬂypﬂ@n@r%waaw@quér the diade aamemf dgawakb| v

1 2000 to 2,500. The.addit oxyet hyl ene radicals of the

i hydrophob| C porti oq&{ ggu{égcl%l%:erng%ss[e)ﬁéd%e solubility of the nolecule
" as a whole so as to nake the surfactant water-soluble. 5 The nol ecul ar

- wei ght of the block polyners varies from 1,000 to 15,000 and the

pol yet hyl ene oxi de coﬁdmnmm;xhemacmggwmé sedactanys waichHind use withrthe)| v
Surfactant o arbs ° Besest e ap iRl AR oStk cBRlen BRuPhincteof 8.0

Pluronics L64. C,-C,, alkanol with a mixture of ethylene oxide and propylene oxide wherein the

weight ratio of ethylene oxide to propylene oxide is from 2.5: 1 to 4.1, preferably
2.89:1 to 3.3:1, with the total of the ethylene oxide and propylene oxide (including
. the ferminal ethanol or propanol groﬁp') being from 6_0-85%, preferably 70 to 80%, |
20 by weight. Such surfactants include those which are presently commercially
available under the trade name of Plurafac® (BASF plc). Further useful’ _
water-soluble condensation products of C;-C,, alkanol with a mixture of ethylene
“oxide and/or propylene oxide include those which are presently marketed under the
trade name Poly-Tergent SL (Olin UK Ltd) series of nonionic surfactants which are
25 cited to comprise between 5 and 12 moles of oxyéthylene per molecule.

* Other suitable water-soluble nonionic detergents which are less preferred but
* which are nonetheless useful are those which are marketed under the trade name
Pluronics® (BASF plc). The compounds are formed by condensing ethylene oxide

30 with a hydrophobic base formed by the condensation of propylene oxide with



16 Al kyl nmo wgl yocosi des and al kyl pol ygl ycosi des which find use in
‘t he present WO”IZP entive conpositions include known noni oniRCEGBYZ3E3nt &

which are alkaline and . electrolyte stable. Al kyl nonogl ycosides and
al kyl pol ygl ucosi des are prepared genergl.ly by reacting a
nonosaccharide, or a conmpound hydrolyzable to a nmonosaccharide with an

al cohol such as a fatty al cohol in an aC| d medium Various 15 glycoside
and pol ygl ycosi de conpoun ud|n oxy at cosi des and
" processes for makl @gonyz%gixcepd fﬁﬁ?M g&?b‘%%‘?ﬂn@@& u.S.

5?‘%28? 998; U.S. Pat“ﬁ?“ﬁ??ggbfﬁﬁt&aé"%foégg%oa‘gﬁpﬁ&?&l? '3%0‘?‘9% 9, Tﬁ‘ﬁﬁdd‘fi"%

~Patent No. 3,839, 31#j oly‘ox%retﬁidéﬂé%dxbﬂs of the hyd@pBdtic pftion thrds t&aiceeake fHe.

4,223,129 and U. S. Patent . 4,528, 106. 20 One exerrpl aryhl%r oup
of such useful al kybbbihysgo@fbgmoémlqmmesqm@émkethes

“fornul a: - ) I X
25 nee el £ s f}oﬁ%ﬁﬂﬁbiﬁ&bﬁm .4
~group sel ected fro I ge@r@%w 8(}%@

. hydr oxyl al kyl phenyl J %ege??@\%:oﬂlr as xt uﬂrﬁgs g?%é%ht %eg?rgtlylg t he

~al kyl groups may behesbrsmfmntsbmmhqhidrfomm@wﬂculadysahsfactory surfactahigiane f r om
- about 8 to about 18 carbon atons, n is or .3g.l i S integer fromO to 3
0 10, but is pr e%ﬂ%l%ﬂ%hoséwfkeqeé aaﬁmna@”#aws%&mmisgé“s pr eferably
- from about WO 98/ 29193

' PCT/ GB97/ 03539 ' 9. 7
1 1.5 to 5. Prefepably tAkyhhdtivglyotydidesand alkgipobypiycosidésovhich fitd tige in the present
" al kyl pol ygl ucosi des whi ch_contain a strajght chain_or branched

'chain (Jerr]- qerr]m@mtmcgnwﬁwna ineludgkaown nonionic surfagiants siichare alkalineasdut

breferabl e, are t nSBRIEHE AP RARSNIE HEGURE i Paes ot ©
~straight 5  GRakmipby Haéﬁfé@ﬁo@@béﬂm@ r'al codipérihd By zatdd b Have an

average of fromabout 1 to about 2 gI ucose units per fatty
al kyl pol ygl ucosi de marosaccharide mthanalcohol such as/z fatly aleehol dx atpdid mediinp U adeus

al kyl gl ycosi de sur nts,s e, for use.i.n.t act.i ce .of
Thix i vent: on Wy BhEosis Aad BelyebcoRpe Smmbacs Sybife slkonyiaed glcBStesHa”
RO (Rerr]Qferr]- &; &e%ers]fgn[ﬁﬁlﬁhgtﬂem are dlsclosedm"dI'S’P%téﬁtNB 2972 IWWQ'I%&m
organi ¢ radi cal talning fromabout 6 to about

No. 3,219,656; Patent No. 3,598,865; U.S. Patent No. 3,640,998; U.S. Patent No.

3,707,535, U.S. Patent No. 3,772,269; U.S. Patent No. 3,839,318; U.S. Patent No.

3,974,138; U.S. Patent No. 4,223,129 and U.S. Patent No. 4,528,106.

20
One exemplary group of such useﬁll alkylpolyglycosides includes those

according to the formula:-

R,0_(CH,0)~Z),
25 |
| where Z is derived from ghicose, R, is a hydrophobic group selected from
alkyl groups, alkylphenyl groupé, hydroxylalkylphenyl groups as well as mixtures
fheredf, wherein the alkyl groups may be straight chained or branched, which
contain from about 8 to about 18 carbon atoms, nis2 or 3, ris an integer from 0 to

30 10, butis preferably 0, and x is a value from about 1 to 8, preferably from about
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preferably fromabout 8 to 18 carbon atons; R err] is a dival ent

hydr ocar bowores@pte3| 15 contai ning from about -2 to about PETERIFBIS3At ons;
Ois an oxygen atom y is a nunber whi ch has an average val ue from
about O to about 1 and is preferably 0, Ggis a noiety derived from
reduci ng a saccharide containing 5 or 6 carbon atons; and x - s a’

nunber having an average value fromabout 1 to 5 (preferably from1.1 to
2);, Z S err]Merr], [err] 20 _ - . 25 .
QCHerr]), - erlr% 19 &r Prefe alicylpelyglycosisdes exeaimianiq fatiypalkylnotyshqopides
O CH . . . ith th
Bt ovi S0 ¢ hat 2 cATLeceip hsielam sy or pragehed Y Cogh A g6, and bl ab '
. hvd I . L= . ’ I .
primary hydroxyl ag&age of fomttibelt 1 05 @mbg%wbw %y %ﬁ%j%%oﬁﬂé Biftfleciled ™

--CH err]OH, is oxidized to forma V
PCT/ GB97/ 03539 More preferable, are the nonionic fatty alkylpolyglucosides whichOconfain straight

5 group), .b i nunber . of from 0 to 3x+1 preferaply an '
average of frém @.gﬁ‘gtob'b?"ﬁé Cf&ls AE‘YI S aV@PB&ﬁ?m%éj?fgg"‘im odtol to\f er r ]
S . " . >t Y Cicularl e
Such a5, for exabpa 2 Eubsedifl 6 Mely SRYBOERIRRde mokuRS 1 Ful ATl cati ons

A further exemplary grbup of alkyl glycoside surfactants suitable for use in the

practice of this invention may be represented by formula 1 below:-
10 |

RO—R0)(G)Z, I

wherein: R;is a monoﬁalent organic radical cont?-t_é:i__ixxing from about 6 to about 30,
preferably from about 8 to 18 carbon atoms; R, is a divalent hydrocarbon radical
15 containing from about 2 to about 4 carbon atoms; O is an oxygen atom; yis a
number which has an average value from about 0 to about 1 and is preferably 0, G is
a moiety derived from reducing a saccharide containing 5 or 6 carbon atoms; and x
is a number having an average value from about 1 to 5 (preferably from 1.1 to 2); Z
is O,M,
20

co R,

25 . _
O(CH,), CO,M', 0SO,M', or O(CH,)SO,M’; R, is (CH,)CO,M’ or

'CH=CHCO,M'; (with the proviso that Z can be O,M' only if Z is in place of a

'p'rimary hydroxyl group in which the primary hydroxyl-bearing carbon atom,

--CH,OH, is oxidized to form a ' .‘_ a

30 - -~



monoet hanol am ne cation or calciumcation. . As defined in
Formul a abgye 1S generally the residue of a fatty al cohohs avi ng
from about ?%ng and preferably 8 to 18 carbon atons. Exa Tlgggg?a%%ch

15 al kyl gl ycosi des as descri bed above include, for exanple AP err] 325 CS

d ycoside[err] which i s described- #&-being a 50 err]-Cerr] alkyl
pol ygl ycosi de, al so conmonly referred to as D- gl ucopyranosi de,
" (commercially available from Henkel Ltd) and - G ucopon [err] 625 CS

which is described as being a 50% Clerr]-C[err] al kyl polyglycosi de,
- also.coomonly referred to as a D-gl ucopyranosi de, (avail able from Henkel

Ltd)— - - 20 - The noni oni ¢ surfactant can be present either
- singly, or as a mxture of two or nor e noni oni ¢ surfactant
~ conmpounds as defined above. Sui t abl e anionic surfactants
~include, but are not limted to: alkali tal salts, 25 ammoni um sal t s,

~amne salts, amnoal cohol salts.or the njjgnesium salts of one or
~nmore of the foflowi ng conpounds: al kyl sl fates, al kyl ether sulfates,

~al kyl am det her sul fates, al kyl aljyl polyether sulfates,
i monogl yceride sul fates, al kyl sufonatess—C——OMal kyl ami de sul fonat es,
+ al kyl aryl sul fonat es, ol efi nsul phonates, paraffin sulfonates; ' al kyl

_ sul fosuccinates, al kyl ether sul fosuccinates, alklanm de sul fosucci nat es,

Calkyl 30 sul [ 455), BURhiinb o ¥onPt ] 89 Shrfefibly B £0¢lagd4PHRHR 8% 23t

. et her phosphates,

PCT/ GB97/ 03539  glycosal group; p is 1 to 10, M' is H' or an organic or inorganic countbdion, -

| sarconsinates,- acyl isethionates, and N-acyl taurates. Generally, the alkyl
' or -acyl - . 10 pasteularlyscations sushas,far exsmple; anplali metal satinn, ammenmn pienchaj n

| containing 12 to_2 . calr QUE. . .: 5- Furt her exenpl ary
! ani oni ¢ surfact arﬁ?go?mﬁl}?h%?/&ggg&ge Y 1cﬁa38%' fatty acid salts,

[ including salts of oleic, ricinoleic, palmitic, and stearic acids; copra
foils or hydrogenated copra oil acid, and acyl |actylates whose acyl
- radical contains 8 td4s2efined in Formylaabeve, Biivgenerally the megidue of a fattyaleoholil ar | y

" useful .anionic surfactants include the ro saluble salts,

particularly t hzt_‘ ‘?mr?_g?‘étl%?m%ﬂ?ﬂi ?ﬁel\‘%h@ Slop Bf Wﬁnﬁf@n ©s Of_‘SUCh'

' monoet hanol anpgp rmyﬂ%ng&ogidés% badeabaaBoRt Hhuds ok Sxarifle APEAMBSS 88 EiyEdside®

" reaction - products having in their nolecular structure an al kyl

* group cont ai ni ngwhichis described 28 being a 50% C,-C,, alkyl polyglycoside, also commonly
referred to as D-glucopyranoside, (commercially available from Henkel 1.td) and
Glucopon ™ 625 CS which is described as being a 50% C,,-C,, alkyl polyglycoside,
also commonly referred to as a D-glucopyranoside, (available from Henkel Ltd).

20

- The nonionic surfactant can be present either singly, or as a mixture of two or

° more nonionic surfactant compounds as defined above.

Suitable anionic surfactants inchude, but are not limited to: alkali metal salts,
25 ammonium éalts, aminé salts, aminoalcohol salts or the magnesium salts of one or
more of the following compounds: alkyl sulfates, alkyl ether sulfates, alkylamidether
sulfates, alkyl aryl polyether sulfates, monoglyceride sulfates, alkylsufonates,
alkylamide sulfonaies, alkylarylsulfonates, olefinsulphonates, pal.'afﬁn sulfonates,
alkyl sulfosuccinates, alkyl ether sulfosuccinates, alkylamide sulfosuccinates, alkyl
30 sulfosuccinamate, alkyl sulfoacetates, alkyl phosphates, alkyl ether phosphates, acryl



to about 20 carbon atons and a sulfonic acid or sulfuric acid ester group,
(1 ncl uded 4 the term"alkyl" is the alkyl portion of Siig35H9S . )
Exanpl es pfw.?%iéglg? oup of synthetic surfactants areﬁﬂébgl Kyl

sul fates, especially those obtained by sulfating the - hi gher

al cohol s (C8-Cl8 carbon atons) such as t hdde produced by reducing the
~glycerides of tallow or coconut oil, and the al kyl benzene sul fonates in

whi ch the al kyl group contains fromabout 9 to about 15 carbon
atons, in strai dfarcdiSimbes,Gicyl isetBidnktes Rah dlad tiufated-SGerllyl the\alityl aphsyl ar e

| i near straight chain al kyl benzene sul fonates in whi ch the average
number of car borradicalsdn these yasious kompoumslsigomprise @ parhpw chain gontaining 12 to 29,

O her anionic surfactants herein are the water soluble salts of: paraffin
sul fonat es cont a‘?aﬁg‘?{ba P8m about 8 to about 24 (preferably about 12 to 18)
car bon 25 atons; al kyl glyceryl ether sulfonates, especially those

et hers of C8-C18 al cohols (e.g. those derived fromtallow and :
- coconut o0il); &l kyl Pphsthealexemphatyeadomnic sutfactantsewhich may be used iheluds fattyraicial ni ng
- fromabout 1 to about 4 units of ethylene oxjde per, nolecule and

from about 8 t o SHaRClAng gl ol Fsinoies, melmiieyand sl cidi FOBTAGs or
- gthylene oxide yyarogenaftdBhrail Ao, GRd GG 1hyltBPwROR Hpy raliiBa PR RHins k ki

30 ene
. oxi de per nol ecudagbegtofsOom about 10 to about 20 carbon atons in the
al kyl group. QO her useful anionic surfactants hérein

' include the water soluble salts 5 of esters of a-sulfonated fatty acids

; containing fr about, 0. t0.20 rbon. at o in. fatty i.d group and

. fromabout 1 ﬁg] 10 cg?‘gﬂﬁg}’ 8#%?%W%ces%&&%%ﬁgwg'W%%?oﬁagﬁI e salts
of 2-acyl oxy-al cﬂmﬁ“ﬁhﬁ%ﬂaﬁ 'dénﬁeﬁhﬁiﬁh%ﬂ(yidlﬂﬁhéﬁﬁﬂi(e%.to 9 car bon

| atoms in the acyl group and from about 9 to about 23 carboh atons in the
~al kane noi ety, wabnostsayiolaninorsurhtos triéthanotnimorsus] salts) eforganic ailfuricgedatiom

A R TR S I N R e

| preferred al kyl SUPPUFATEEBaEeRs il 2 sufonic acid of syfuric acid ek gy (ikcluded

.15 in the term "alkyl" is the alkyl portion of aryl groups.) Examples of this group of
synthetic surfactants are the alkyl sulfates, especially those obtained by sulfating the
higher alcohols (C8-C18 carbon atoms) such as those produced by reducing the

glycerides of tallow or coconut oil, and the alkylbenzene sulfonates in which the

alkyl group contains from about 9 to about 15 carbon atoms, in straight chain or
20 branched chain. Especially valuable are linear straight chain alkylbenzene sulfonates
. .in which the average number of carbon atoms in the alkyl group is from about 11 to
- 14, __ | |
" Other anionic surfactants herein are the water soluble salts of: paraffin
sulfonates containing frdm about 8 to about 24 (preferably about 12 to 18) carbon
25 atoms; alkyl glyceryl ether sulfonates, especially those ethers of C8-C18 alcohols
(e.g. those derived from tallow and coconut oil); alkyl phenol ethylene oxide ether
sulfates containing from about 1 to about 4 units of ethylene oxide per molecule and
from about 8 to about 12 carbon atoms in the aikyl group; and alkyl ethylene oxide
ether sulfates containing about 1 to about 4 units
30 '



the conpositions of the invention are alkyl sulfates of the fornula [err]

wherein Ris a straight chain or
char n havrﬁg)%sngm about 8 to_ about 25 18 carbon atons, satg&@ 27

unsaturated, and the |ongest linear portion of the alkyl chain is 15
carbon atons or |ess on the average, M i=slZ> cation which nmakes the

- conmpound water soluble, especially an alkali metal such as sodium or an
anmoni um or substituted anmoniumcation, and x is fromO to about 4.

- Most preferred . . i
NSt Pretered Wrgghithe oxide pSPBORLARK RoRFLGI?10 % M0 YarbBH aRRRARTAL

- - 13 - o alkyl group. Exenpl ary conmerci al ly avail abl e al'kyl—sulfates = "~
i ncl ude one or nore of - those avail abl e under t he tradename RHODAPON err ]
- from Rhone Poul enc Co. (Cherry H|II as weII as STEPANOL[err] from

. Stepan Chemical Co. (Nort I his
preferred for use is a so@ihuﬁﬁ%gﬂ |amI° u*@?%g é’f’édﬁ&é% r‘)’?ag%résﬁh%&%tg

- commercial ly avaflegtgtscofas cidb cb mREBAR 0 to 20QArtRIMCatéMs in S

well as a further sodiumlauryl su fatecsﬁiﬁ‘n?eggant corrpogr tion whi chsm S

pr esent |y commerth¢ fatty\acidgronmmdifron abretr A earbqn atpus fry themesier geoupOvater cal
: soluble salts of 2-acyloxy-alkane-1-sulfonic acids containing from about 2 to 9
carbon atoms in the acyl group and from about 9 to about 23 carbon atoms in the
alkane moiety; water-soluble salts of olefin sulfonates containing from about 12 to
10 24 carbon atoms; b-alkyloxy alkane sulfonates containing from about 1 to 3 carbon
~ atoms in the alkyl group and from about 8 to 20 carbon atoms in the alkane moiety.

Particularly preferred alkyl sulfate anionic surfactants useful in forming

the compositions of the invention are alkyl sulfates of the formula

15
0
20 RO—(CH,CH,0),-S*-0-M
.-, _ o) |

. wherein R is a straight chain or branched alkyl chain having from about 8 to about
25 18 carbon atoms, saturated or unsaturated, and the longest linear portion of the alkyl
chain is 15 carbon atoms or less on the average, M is a cation. which makes the
compound water soluble, especially an_alkali’lmetal such as sodium, or an ammonium
-+ or substituted ammonium cation, and x is from O to about 4. Most preferred are the |
non-ethoxylated C12-15 primary and secondary alkyl sulfates.
30
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_ 10 Part icularly preferred al kyl sulfonate anionic surfactants
useful in ' & g3 ng the conpositions of the present i nventls@ﬂcﬁgmgggkyl
In

sul f onaf es a.ccor gto the formula: [err] 15 . wher ei n
Ris a straight chain or branched al kyl chain having from about 8 to about
18 carbon atons, saturated or unsaturated;13and the | ongest |inear portion

of the alkyl chain is 15 carbon-atons or |l ess on the average, Mis a
cation which nakes the corrpound water soluble, especially an alkali
netal such as sodium or igxesiplargeo ivaiabld diffl istifiteindliH® Bhe! B Mmdkd &M,
~and x is fromO to about 4 I\/bst preferred are the nonet hoxyl at ed

Cl2- 15 primary athbssevailaiileruyndat ﬂ!pltradcmmléHODAPON’ from Rhore®@oylénsrGo.

rore-of thove. avACRaEY Bl s i iR ANGL P BeRhb tpprtltatiea 3t Blcine

- Cel anese. .30 A”ﬁeﬂﬁmk@%sﬁﬂté%&h% Peferttd'tr WeSd £ 58 GHmNArylifFteS 2

- secondary sodiu

- PCT/ GB97/ 035395 surfactant presently commercially available asRHODAPON" LCP fibfn Rhone

. al kane sul fonate surfact ant present | com*rer Ci aI I avai | abl e as

| HOSTAPUR] err] Sa8oulenc Co..ras gyellias @ te surfactant compositiogayhich

anionlc surface gebbigg %smn{@fya%ﬁ&m&w s"lfémw‘wglfﬂv’en?g%uagﬁ%ﬁe@@ﬁ the

5 find use in th

rese I nven

;conpositions of idee present invention may be sel ected ' from sol vents
i known in the art, of which volatile silicones, n-paraffins, alcohols,

10 Particularly preferred alkyl sulfonate anionic surfactants useful in
forming the compositioﬁs of the present invention are alky! sulfonates according to
the formula:

15 0

R—(CH,CH,0)x-S*-0—-M"

o)
20 | |
., wherein R is a straight chain or branched alkyl chain having from about 8 to about
- .18 carbon atoms, saturated or unsaturated, and the longest linear portion of the alkyl |
| chain is 15 carbon atoms or less on the é,verage, M is a cation which makes the
compound Water soluble, especially an alkali metal such as sodium, or is an
25 . ammonium or substituted ammonium cation, and x is from 0 to about 4. Most

preferred are the nonethoxylated C12-15 primary and secondary alkyl sulfates.

Exemplary, commerciaﬂy available alkane sulfonate surfactants include one or
more of those available under the tradename HOSTAPUR® from Hoeschst Celanese.
30 An exemplary alkane sulfonate which is preferred for use is a secondary sodium
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gl ycol ethers, propylene glycol, dipropyl.ene glycol, iso-paraffins and

am no net propanol are particularly suitable. An .

I npor t ant ér?c ?lé% of the solvents included in the inventi vPeCT{%lr;gr‘r,{JoF%stgi ons
S ~the renoval of fat and grease deposits. In principle, any solvent
capabl e of renoval of such depostf4- which neets environmental and
safety requirenents and whi ch may stably be included in the

i nventive fornul ati ons wi thout deleteriously affecting 15 desirable
properties of t{iadeiRARiE iR fsttant Bestifly ISy available as HOSTAPUR® Sh
desirabl e that %’fﬁﬂ%east a pOI’tI'OEBOF t he aoras?ﬂ\)’e part?c es in tl}’;% S

~ conposi ti-ons—of frbfdioesckst Celanesehoul d be mai ntai ned in suspension, in order

to | obviate the need for excessive shaking or agitation of the
conposition by the 20 consuner prior to use. To this end, the
conpositions of then ' of £k - | ' ' nt.
The t hi ckeni ng agenfj tﬂn%?%e gﬁ% ea%rntg g ?n(t)sv]ll%@ Wg%&mtegd%gés@% gﬁgw th
. a general |y Newsiwms¥in heSsiesent ivedtionf er ably, the conposition nmay be

. provided with a structured rheol ogy, such as a shear thinning rheol ogy,
- Generally, for conpositions with Newtonian viscosity, the viscosity wll be

i in the 25 range @f, from 200. to 600 s (as,reasured using a,.Bropkfield
V-1 viseoneter, SoiveiS Bt e Somaotonh A 1 T R GReTEIOR dp P seteeied

. structured rheokgg¥olvel KNBHA 4 #f art, of which VoRGRSiliconSRY-pas ey 8lcaRsIgd! v

' hi gher. Suitable thickeners and rheol ogy nodifiers I ncl ude

* pol ysacchar i desglycnltethess, ipyahyteng gtyedl, dipoopyiene glycol fsp-preaffins anredrhinb oty

i polyacryl ates, and ot her thij.ckenin dia known in the art such as natural
| gums, 30 fﬂ gt ioR ,”%PW@’E“EYGT‘S@@?S, silica precipitates and natural and
- synthetic clays.  ap o84 dctidn of the solvents included in the ihventiyﬁgo_rmxﬂations is

* PCT/ GB97/ 03539

| Exanpl es of suithakémovalof Bahdprease depositss Iapeiniple iy solventgupeabld f feroval

" cationic bacteri ci des.. 5, Silicones are preferably
included to actoksichdepofits, Wich meets pavrpnmental and gequirements agd whichiaay ar e
- di met hi cone andstaﬁgég i BRid3Y }irﬂh*e?ﬁ%ﬂﬁ&e formulations without delet-gﬂgus?]g Eﬁ?dtﬁ dev_l ce
; may be, for exanple, a sinple Tinger punp or any convent oftal

- sprayi ng devixedeirhble préferticd @f thepRdmpodsitions, Athydedhdided. punp nechani sm 10.
- or of the type where the material to be sprayed is pre-conpressed (such as
descri bed I n EP-0449046) . '

It is desirable that at least a portion of the abrasive particles in the -

compositions of the invention should be maintained in sdspension, in order to
obviate the need for excessive shaking of agitation of the composition by the
20 consumer prior to use. To this end, the compositions of the invention preferably
| .include a thickening agent. The thickening agent may be such as to provide the
*composition with a generally Newtonian viscosity. Preferably, the composition may
. be provided with a structured rheology, such as a shear thinning rheology,
| Generilly, for compositions with Newtonian viscosity, thé viscosity will be in the
25 range of from 200 to 600 Cps (as measured using 2 Brookfield DV-II viscometer,
| Spindle CP42). Where the composition has a structured rheology, the measureéd -
~ viscosity may be considerably higher. Suitable thickeners and rheology modifiers
include polysaccharides such as hydroxy celluloses, carboxy methyl celluloses,
polyacrylates and other thickening media known in the art such as natural gums, -
30 alginates, silica aerogels, silica precipitates and natural and synthetic clays.



For a better understanding of the invention and to show how the sane may be

-carried, i nrwpgg,igqgj, reference will now be nade, by way of exaneeee3smw t he

15 acconpanydi ng draw ngs in which: - ‘Figure 1 is a
perspective view of a part of one enbodi rrgﬂt of a spraying : devi ce
for use in the conbination of the inventT 20 Figure 2 is a

- cross section through a part of the device shown in Figure 1 on an

i ncreased scal e, : Figure 3 is a cross section through

~.anot her part of the device shown in Figure 1 on an increased scale

~and 25 igure, 4 is a view of the part. shown |n Fi gure
Cing

from+the direction AExemlas of suitable aptzhagtesial agentis are phenolic compounds an

now to the dravvlb cé re is shown a sprayi ng device conprising a

cont ai ner havi ng v0| r 15 defi ned by walls 1 for accommodati ng the :
WD 98/ 29193

- PCT/ GB97/ 03539

conposi tion (ot shoﬁlhyomdqufﬁmhﬁ@dtmtmﬁ@mm@ﬂ@mm@uﬁddgred a

‘ sprayi ng arrangepent gen aI . denaot e rence nunber 2. The spraying
Boe e fotort o nidabye

i and axially di spﬂ% SRESYIS: E‘!Pe?!i‘ -
sealing. . 40, SHUEEHRR it e m@erﬁmo% be YRR Blnph S BN oleritkd®

arrangenent co ®-a first end of an

act uat or ext ensi on 4, |nclud|ng a delivery bore 5, whichis

secured, at its second end, to a 5 delivery head 30 including a

conduit 6 with whi chThosma;ﬁngdemcemayﬂmnﬁ‘mMmph ‘a §insple finger pumpardiyt 6 is

in the formof a tube, which is octe |n an er tubul.ar casing, 7
%eq%ﬂ@p@mw@m

piston 8 is.a so in se I'nne ace
outer casing 7. limuso4ngoa5)d|splacenent of t he 10 conduit 6 varies the
vol unme of a chanber 9 defined bet ween conduit 6, casing 7, pi st on
8, and ball 22 of a ball valve. A preconpression spring 10 is provided

firet end o "G Eodier AERRHuge o iR LR ORI B8 SRR

flange 11 on t he.iddintdsFdch efebensé will now be made, by way of example, to the

15 accompanying drawings in which:-

Figure 1 is a perspective view of a part of one embodiment of a spraying

device for use in the combination of the invention,

20 Figure 2 is a cross section through a part of the device shown in Figure 1 on
,an increased scale,
Figure 3 is a cross section through another part of the device shown in Figure
1 on an increased scale, and
25 _
Figure 4 is a view of the part shown in Figure 3 from the direction A, ona
reduced sbale. | |

Refefring now to the drawings, there is shown a spraying device comprising a

30 container having a reservoir 15 defined by walls 1 for accommodating the



.the conduit 6. A poppet value arrangenent is provided at the second end of

the 15, 'M,ﬁ. This conprises a cylindrical body 12 | Bcir {}ﬁ? |t -6
and including an external flange having a first face abutti ng

agai nst the second end of the piston 8 and a second face abutting
agai nst one end of a spring 13 having its1éther end fixed to t he

‘internal surface of the casing 7. At its free end, the outer casing 7 fits

around a di p tube 14 opening into the conposition in the reservoir

15. The spraying i
‘abut nent 17 whi cﬁ&ﬁégen t%m?&w%%ﬂg 'S xﬁuﬂéﬂfiad g‘. votged a{ﬁeﬂultgq%%c?gpm nt
+ 18 in the direct gprayinganwangement gensrdlly dehoted b gefereate mmsber 2. The spapihgof a-

rocking | ever 19 pivoted about pivot 20 so that angther end of the rocklng

lever 19 acts onafARSeHSE! CRIARFINS A goZRe mEmhRs hqcyrediia pilisg end REaw artuUor 6

b tansr 1O exgnsion 4 BEEEA Winry FE S DA P R ACRSRIB R SIS 0P

- extension 4 COSPHElkREy Bead 30 includifig!B coRRMSIwRWhichbd?8 8 isa. cohﬁnutﬁéhuaﬂd'm@' »

a nozzle conprising an orifice 24 of di anet er about 500 nmm f or med
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I's imedi ately upstream of the nozzle nmenber 3. In use, the

" hand |l ever 16 is man&anﬂ#smmrammgamt%ﬂ@w%l qnHtbe gutes Remphery of
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" the dip tube 14. In its upper, p05|t|on |t al l ows conposition to

pass fromthe di pxtemmabflangeibaviog e fisstiface abutting agpiastdbmsngprd end gfthe piston 8 and
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and conpresses the chanber 9. The air 15 initially in ch
repl aced by conpdipitubeh4 bpening into the sempositior i thsrdsmoird\ierThe spraymg ctbﬁlces

-act uat ed. V\he the essure in . the _c arrber 9 re rit set
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axially in the o B%?édta%out pivot point 18 in the direction shown in arrow B, abuts against one
, * .end of a rocking lever 19 pivoted about pivot 20 so that another end of the rocking
lever 19 acts on the dehvery head 30 to axially displace the conduit 6 with respect to
the casing 7. The spraying arrangement is enveloped in a cap 21.

25 The nozzle member 3 at the end of the actuator extension 4 comprises a |
cup-shaped body 31 having, m its end wall, a nozzle comprising an orifice 24 of |
diameter about 500 mm formed in a conically shaped recess 25. The recess 25 is in

.. communication with a conduit 26 formed within the cup-shaped body 31 by an insert
27. Three tangentially arranged ducts 28 link the conduit 26 with the conical recess

30 25. Thus there is a path extending between the reservoir 15 containing the



direction, overcom ng the action of the spring 10 thereby all ow ng
corrpositiog,ogs,”l” under pressure to pass into zone 23 whi epriBe7/3539
comuni catien wth conduit 6.. 20 Thus, when the pressure in the chanber
9 exceeds the critical |evel, conmposition is forced fromthe chanber
9 to the nozzle 24 via consuit 6 and borel7 of actuator ext ensi on
4. The follow ng Exanples illustrate the invention. In
these exanples, all parts 25 are parts by weight unless there is an

indi cation to tlgempesitibRadd the orifice 24 whidbgatiptdnprises the dip tube thﬁfblﬁﬁ!b&r 9,
abrasi ve cl eaning conposition was prepared as foll ows:
' 08/29193 the conduit 6, the bore 5, the conduit 26, the ducts 28 and the recesm/mW 03539
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sul phate (28% cobiit 5 has  dimensiqp, of 350rm, and fhs part of the Path whici s 4™ ""”LX/'

- Cycl odi net hi conediginfild BinfeaS8n is the du&’28 wmcﬁdefﬁﬁkx%diﬁéﬂﬁfﬁdﬂm% Thus, the
0.5% WAt er Thé "chal k

. was Fordacal -208méallestdestrictiobys imrhddiately apstesam thenbzzlgmbmbesphm t of
crystalline calciumcarbonate (55.5% CaO, 43.9% CJerr]) and its particle
. size 10 distribution was as follows: - 15 Chal k (Fordacal 200)

In use, the hand lever 16 is actuated in the direction indicted by the arrow B
which causes the conduit 6 to be axially displaced downwardljf towards the ball 22.
The ball 22 is free to move up and down between lower and upper positioné. Inits
10 lower position it closes the chamber 9 from the dip tube 14. In its upper position it
allows composition to pass from the diﬁ tube 14 into chamber 9. As the conduit 6 is
axially displabed in this way, it carries with it the piston 8 due to the presence of the
precompression spring 10. This movenient of the piston 8 causes a similar
movement of the body 10 against spring 13 and compresses the chamber 9. The air
15 initially in chamber 9 is replaced by composition from the reservoir 15 as the lever
16 is actuated. When the pressure in the‘chamber 9 reaches a critical level set by the
- precompression spring 10, it causes the piston 8 to move axially in the opposite
direction, overcoming the action of the spring 10 thereby allowing compbsition _
under pressure to pass into zone 23 which is in communication with conduit 6.
20 Thus, when the pressure in the chamber 9 exceeds the critical level, composition is
, forced from the chamber 9 to the nozzle 24 via consuit 6 and bore 5 of actuator

~ extension 4.

The following Examples illustrate the invention. In these examples, all parts

25 are parts by weight unless there is an indication to the contrary.

Example 1.

An aqueous abrasive cleaning composition was prepared as follows: .
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> 5.8 m Crons 95% >10.5 : m Cr ons

50. 8% y 9 m crons 59% 20 >3 .
nm crons _W(-)%# >53 . m crons 11%?&,(;397,0352971_ 4
m crons 4.3% >100 m crons 1. 2% >200
m crons 0% 25 . The cbhposition could be very
satisfactorily sprayed using a spraying device as described in the
drawi ngs. More particularly, the nozzle of the nozzle nenber 3 did
not becone bl ockgghyand, noreover, the conposipy,on emanating fromthe
orifice 24 had a desirable spray pattern. 30 WO 98/ 29193
PCT/ GB97/ 03539 ~Sodium lauryl sulphate (28%) = 2% - .10-

Exanpl e 2 . An agqueous abrasive cleaaigg conposi tion-was prepared
as fol lows:- - Mon ceous Earth ~ 04% 10% :
Hydr oxyet hyl cel : : : 1% o, Sodi um | auryl sul phate
(28% 2%é§&m“hf°§8%/9‘5%“ﬁ‘°?ﬁecoho| % 5%

Et hoxyl at ed A c @ulydimethysiloxane 3% 100.5P%1 ydi met hyl si | oxane

0. 5% Per f ume. _ ' ' 0. 6% Wat er

77.9% WateTparticle size distributi h9%¢ the di atomaceous earth
was as follows: - 15 >1. m crons. 96.8% >5

m crons - 76. 6% >10 m crons 50. 8% >20

m crons 15r19%halk was Fordatfal 200 (prodticed bf illing a véryPre bright deposit of

crystalline calcium carbonate (55.5% CaO, 43.9% CO,) and its particle size

10 distribution was as follows:-

15 Chalk (Fordacal 200)

>58 microns  95%
>105  micons  50.8%
>18.9 microns 59%

20 >34.1 microns 27%
.. >53 microns 11%

. « >71.4 - microns 43%
| >100 microns 1.2%
>200 microns = 0%

25
The composition could be very satisfactorily sprayed using a spraying device
as described in the drawings. More pﬁrticularly, the nozzle of the nozzle member 3
did not become blocked and, moreover, the composition emanating from the orifice
24 had a desirable spray pattern.
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20 >50 - m crons 1.1% >75 m crons 0. 3%

>100 1 0.2% >200 m crons
Results sim.Iar ?9:)3 that of Exanpl e 1 were obtained when thegcégln%nggll %n
was sprayed through the spr ayl ng devi ce shown in the draw ngs. 30
WD 98/ 29193 -19-
PCT/ GB97/ 03539 : - 20-
Exanpl e 3 Di fferent grades of Fordacal were made into
wat er based abragipampd £aner conposi tions conprising 10% of the
For dacal and each was sprayed using the 5 spraying device shown in the
di a&Wi ngs” "As can be seen from'the foll ow ng Tabl e, the range of
particles of sizes used v ied froma cut (that is maxi mum si ze
of particles witHMhaqIEYE ﬁ‘ﬁ@%@éﬁ’@'@o& aa,pgqgaﬁqgasfthlngg ‘he average
particle size) of 1000 mcrons to a top cut of only 12 m crons.
10 TABLE 15 PRODUCT MEAN S| ZE TOP
cuT 5 DiB¥sfibceous Earth 10% M CRONS
;M CRONS :
b Hydroxyethyl cellulose 1%
Sodium lauryl sulphate (28%) 2%
Isopropyl Alcohol o 5%..
- Ethoxylated Alcohol 3%
10  Polydimethylsiloxane o 0.5%
Perfume _ 0.6%
Water ' - 77.9%

The particle size distribution of the diatomaceous earth was as follows:-

15 >1 microns 96.8%
- >5 microns 76.6%
>10 microns 50.8%
>20 microns 15.3%
>35 microns 3.0%
20 >50 microns 1.1%
. >T5 microns ~ 03%
. = .~>100 microns 0.2%
L >200 microns 0%
- 25 Results similar to that of Example 1 were obtained when the composition

was sprayed through the spraying device shown in the drawings.
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For dacal 2
FordacangW.
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~Different gradés of Fordacal were made into water based abpagive cleéner

Co roepaRfbel @ang 184 60h: Mhlred A8
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size 20 mcrons and top cut size of 100 m crons) and
(mean particH% size 60 mcrons and top cut size of 200 mcrons). This

TABLE
| 15 PRODUCT MEAN SIZE TOP CUT SPRAY
MICRONS MICRONS

Fordacal 16 300 1,000 NO
Fordacal 25 200 750 NO
Fordacal 36 150 600 NO

g —— 60 200 NO
Fordacal 100 25 150 " NO

| Fordacal 200 20 100 YES
Fordacal 300 15 75 YES

25 Fordaca! 45 12 45 YES
Fordacal 30 7 30 YES
Fordacal 10 2 12 YES

nd t u . .
e 9 109 ayerags quricle size) of
at did not spray in
200 (nmean particle

t _an

Fordacal 60
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meant that the nean particle size of Fordacal 60 was | ess than the size of

the top cu of Fordacal 200. 15 . In t '
enbodi nent %\5%?%%?&%’1 200 was m xed with Fordacal 60 to give Méﬁﬁ}oa"g'&y 50%
m xture of Fordacal 200 and Fordacal 60. This mxture did not
spray. 20 . I'n a second expellrent Fordacal 200 was mixed with
Fordacal 60 to give a 75% 25% m xture of Fordacal 200 and Fordacal

60. This m xture -did not spray. Thi s exanpl e

suggests that the ”E"’XgBB?Eéé&mgﬁg{@gé&rym&x&%ﬁ%ﬁ@&m&{hﬁﬁorequal

top cut size.

- PCT/ GB97/ 03539 to 100 microns was successfully sprayed and did not cause the spragidg device to fail. -
CLAI M5 In conbi nati on, a sprayi nﬁpdevi ce including a _reservoir..

~containing a cléaYlEﬁ%gieS of Fordagah Wb top sHt £@tes thas areanalita 50 anigrons didnes and
~an aqueous vehigle | zzl e through which the
conposi ti on can"B& g%fgvg%dtgﬁsg%mg egxﬁ,egqﬂ? sprayi ng device; and
a path for enapling the conposition to pass fromthe reservoir to
~the nozzle, substantially none of the abrasive particles
" having a rraxmuﬁmﬂaﬁslon . which is nore than one half of the
M ni mum di mensi on of the path and none of the 10 particles having a
i di mension greater than said m ni rum di nensi on.
- To differentiate between the i 1mportance of mean particle size and top cut an
experiment was carried out where a Fordacal grade that had been successfully sprayed
10 Was mixed with a grade that did not spray in the above test. The grades used were
Fordacal 200 (mean particle size 20 microns and top cut size of 100 microns) and
Fordacal 60 (mean particle size 60 microns and top cut size of 200 microns). This
meant that the mean particle size of Fordacal 60 was less than the size of the top cut
of Fordacal 200. '
15 | _
In the first embodiment Fordacal 200 was mixed with Fordacal 60 to give a

50%:50% nnxture of Fordacal 200 and Fordacal 60.

This mixture did not spray.

20
In a second expenment Fordacal 200 was mlxed with Fordacal 60 to nge a

75% 25% mixture of Fordacal 200 and F ordacal 60.

This mixture did not spray.

25
- This example suggests that the mean particle size is far less important than the

top cut size.
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2. The conbi nat | on n the location of sai d m n| rrum
di nensi on l [lihm of the nozzl e.
conbi nat i owotﬂmg]r’al m L e abrasive particl esl’%’gn?)"é‘?'ﬁ I es

of “silicon d|0X|de alun1n|un1OX|de pol i shiing earth, calcium

- carbonate, dicalcium phosphat e, i.2gn oxi de, nagnesiun1si|icate,

cal ci um pyrophosphat e, di at onaceous earth, or sodi um net aphosphat e.
20 4. - The conbination of claiml1l or 2, wherein the abrasive particles are
~particles of ter soluble salt. 5. The conbi nation of

: claim 4, mhere#%égﬁggﬁater sol ubl e salt is an al kali neta

carbonate, bicarbonate or -sutphate.. - 25~ - -~ 6. The conbi nati on of any
. preceding claimwherein the conposition additionally i ncl udes one or

nore of a surfdct antlncambina@mmsprj&msimodlm@dawsemwoomngadeamng

solvent, an anti bacterial agent, erfu or, silic
compos%tmn comprising  abrasive e particlés and anaqueous Yeticle hqmd

5 a nozzle through which the composition can be sprayed on actuation of the
spraying device; and a path for enabling the composition to pass from the reservoir
to the nozzle, ' ' _

S substantially none of the abrasive particles having a maximum dimension
| | which is more than one half of the minimum '&imension of the pﬁth and none of the

10 particles having a dimension gréafér_ than said minimuim dimension.

2. The combination of claim 1, wherein the location of said minimum dimension

is immediately upstream of the nozzle.

15 3.  The combination of claim 1 or 2, wherein the abrasive particles are particles of
silicon dioxide, aluminium oxide, polishing earth, calcium carbonate, dicalciuvm
phosphate, iron oxide, magnesium silicate, calcium pyrophosphate, diatomaceous
earth, or sodium metaphosphé.te.

20 4. The combination of claim 1 or 2, wherein the abrasive particles are particles of
..a water soluble salt.

L3

5. The combination of claim 4, wherein the water soluble salt is an alkali metal
carbonate, bicarbonate or sulphate |

25 _
6.  The combination of any preceding claim wherein the Composition additionally
includes one or more of a surfactant, a thickening/suspending agent, an organic

solvent, an antibacterial agent, a perfume, or a silicone. -
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