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Aci di ¢ cl eaning conpositions 5 10 Techni cal
field 15 The present invention relates to aqueous acidic |iquid
cl eaning conpositions. More specifically, acidic conpositions
aresdescri bed we shestgve optimal performance I N.renovi Ng pdBsdedess
stains and encrustations while ensuring appropriate surface safety. The
conpositions 20 herein nay be used on a variety of surfaces, ranging from
bat hroons, toilets and kitchen surfaces to various appl i ances |ike
automati c di sh washers and washi ng machi nes. 25
Backgr ound Tap water contains a certain anount of solubilized ions
whi ch upon wat er evaporation eventually deposit as salts 30 such as cal cium
carbonate on surfaces which are often in ,contact with said water,
resulting in an anaesthetic  Aecidic cleaning compositions
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Technical field

15 The present invention relates to aqueous acidic liquid
cleaning compositions. More specifically, acidic
compositions are described which give optimal performance
in removing limescale stains and encrustations while
ensuring appropriate surface safety. The compositions

20 herein may be used on a variety of surfaces, ranging from

bathrooms, toilets and kitchen surfaces to various
appliances 1like automatic dish washers and washing
machines.

25 Background

Tap water contains a certain amount of solubilized ions
which upon water evaporation eventually deposit as salts
30 such as calcium carbonate on surfaces which are often in
contact with said water, resulting in an anaesthetic
aspect of said surfaces. This limescale formation and
deposition phenomenon is even more acute in places where
water is particularly hard.
35
It is well known in the art that limescale can be removed
chemically with acidic solutions, and a great variety of



aspect of said surfaces. This linmescale formati on and deposition
phenonenon is even nore acute in places where water is particularly
hard. 35 It is well known in the art that |inmescale can be renoved
chemcally with acidic solutions, and a great variety of WO
97/06228 PCT/ US96/ 12685

2  acidic cl é)asmo%zscorrpom tions have been described for thPCTmngmm5
pur pose. However, in many instances acidic conmpositions may cause 5
the problemthat they present hazards to th® surfaces treated

t herewi t h. | ndeedciditcaclesning cdompbeitsensilave ber diescedbpdsEdronlsis such
as phosphoric acbgrégg the like can damage the surfaces being treated.
In particular, Oone’ corrosion/staining my occur when netal surfaces 10
such as alum nium chronmed steel or stainless steel are treated with
such aci ds. Howeves, t her saoy einstaiyjesc taddfdichequpesénionsveay i caus®
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excel |l en i mesc e 0 e surfaces
treated therewt r8at QDXFF% §§d3835| I?Fléﬁ)wﬁﬁﬁmuﬁﬁFe used 2
composi tion paldLCU¢em¢qsznmdmsbleuch aenphesphquﬂnxﬂcadlandatge 2Hke
appliances |like @ r@érdaafégd ﬁ%"‘@ﬁ??&éeé‘”%e‘i’ﬁ& ted ma %S% %:Gi'&@d1

| i méscal e dep03|ts in's nces
el ement making héavee%¥ﬁaﬁ§@°n SCﬁﬁﬁknghfﬁﬁhu@@cu#nW©FneﬂmﬁﬁﬂdssuFfﬁé%%ale
deposits in 10 gatH applalamsiasum| EcHAGHSd I 9bé€l N6t sbhynbesauseed heyrad

result in an anag§éggéa gagqﬁ%ﬂpg&igg§o as said | i mescal e deposits may

result in higher consunp enérgy, poorer machine perfornmance
and eventually

It is therefore an object of the present invention to
obviate this issue in providing a cleaning composition

15 possessing excellent limescale removing capacity while
being safe to the surfaces treated therewith.

It 1is also desirable to formulate a composition
particularly suitable to remove limescale in large

20 appliances 1like automatic dish washers and washing
machines. Indeed, limescale deposits in said appliances
may build-up on the heater element making heat exchange
more difficult. In other words, limescale deposits in
said appliances are undesirable not only because they

25 result in an anaesthetic aspect but also as said
limescale deposits may result in higher consumption of
energy, poorer machine performance and eventually
malfunction.

30 It is thus a further object of the present invention to
formulate a cleaning composition suitable to be used for
removing limescale in large appliances, said composition
possessing excellent limescale removing capacity while
being safe to the surfaces treated therewith, especially

35 metal surfaces like heating elements, walls, bottom and
any inner part.



mal f uncti on. 30 It is thus a further obj ect of the present invention to

forgul ate a cl eani ng conposition suitable to be used for r enovi ng

| i mescale in | arge appliances, said conposition possessi ng excel | ent

| i mescal e renoving capacity while being safe to the surfaces treated
therew th, espgd@ded2s3> Metal surfaces |ike heating el enentspcyaisbsiizess
bott om and any I nner part. WO 97/ 06228

PCT/ US96/ 12685 3 It has now been
found that the above objects are net by 3t ormul at | ng liquid conpositions
conprising an acid-stable t hi ckener and a specific acidic system i.e.

mal eic acid 5 anﬂtahascaad %ea \@tahﬁb pastatcher %oﬂgaoﬁ%c@gcsﬁgl fdcSpy
or mxtures t her

ﬁ lI ndeed]s % een, und t hat _the 05|tt\n_) ns of
the present i nvehPFORIROHPY | &t °§‘P851 °3§| 8°m§’éﬁi“§e&5’hc?°§‘ “F-Afd®sai d
aci d-st abl e t hi ckbhckener and 3| gpecﬁu’ua:ntacylcba:f egystent, hd .eur adedct agatied
therewith, 105 tHﬁ& al QScoﬁé”ﬁc;&Oﬁmtﬂﬁ‘% M A0 YKa $Ricd exteledinakl, e

thickener, while b al so rticularl ctl
| i neseal e. In ot REr “VtgFH§est Se’ﬁg‘éyo gﬁi g’?ébp’éef‘hrfekgael‘:ggf:ntgﬁ
aqueous aci di ¢ | cqupdsiohgosi bfomnhe presepci sinvemzibal coanprdsing smileéic
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sai d conposi tion. Furthernore, een ound roadest
aspect of the pr&8iSREEIFARMLY oﬁafFFlat“t h%h%sé‘-‘b"\faces Freated- fhanswith,
thi ckener, im0 anthgneotuBeacsame |¢appoditioneon@ashbudn sidpr iz indy salbdiec
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agueous acidic |1 05| I ons esen
particularly sui FﬁEP‘élF%r 1#@\%9\9’?%@ In | PRBSEAIYWCNAR | aFRR 2§56l i *hc@Fiduch
as automatic di sBtable thickeners in an aqueous acidic liquid composition

comprising maleic acid and said second acid improves
15 surface safety of the surfaces treated with said

composition. Furthermore, it has been found, in the

broadest aspect of the present invention, that the use of

an acid-stable thickener, in an aqueous acidic 1liquid

composition comprising maleic acid improves limescale
20 removing performance..

An advantage of the aqueous acidic liquid compositions of

the present invention particularly suitable for removing

limescale in large appliances such as automatic dish

25 washers and/or washing machines is that said compositions
provide excellent limescale removal on different types of

limescale deposition present in said automatic dish

washers and/or washing machines, e.g. on the severe

limescale deposits which build up on the warm parts such

30 as the heating element as well as on homogeneous lighter
deposits which build up on the extended surfaces like the

walls. The aqueous acidic liquid compositions according

. to the present invention allow to cbtain bette: limescale
removing pérformance at lower total acid level as

. 35 compared to the powder/granular 1limescale removal
compositions available on the market. Another advantage

is that the aqueous acidic liquid compositions according



25 washers and/ or washing machines is that said conpositions provi de
excellent |linmescale renoval on different types of | i mescal e deposition
present in said automatic dish washers and/ or washi ng machi nes, e.g. on
t he severe | i mescal e deposits which build up on the warm parts such 30
as the heating woesméks as wel | as on honogeneous |ighter ®epwsddResshi ch
build up on the extended surfaces |ike the wal | s. The aqueous acidic

| i qui d conpositions according to the pregent invention allow to obtain
better |inescale [ enpvi n perfornmance. . at | ower total aii,d | evel
as 35 conpared t8 tPﬁepr?)%%RJ%r’l’{j’re&ﬁ&P&r allpy e prevent, foygh limescale
conposi tions avai kabkestatidms nabkEld-uinot tisat adpaovekes  higlser haenehgy

aqueous aci dic I glhdumPERos] 1Ly 2658hhEY effectivend@s?74082280ssible

PCT/ US96/ 12685 . 4 to the preSent
i nvention al | ow t GapREENEC tThRyMachiBgeal e encrustations build-up
t hat provokess higher energy consunption, |ess washing effectiveness

this invention ist sal ons " are feren

har d- sur f aces cpMePEit Hensret Aresursates Sikh Sdfherenthi umarséhsuntaces el
olr stainl ess steelinasudhd wecHl HuiFacesnshehi akSaBMﬁihi?ﬁ\,lQhrbﬂlbheétEQEGS,
plastic trays angd._p {rﬁp ect i £ I u in
| ar ge appl i ances. Qr QLX -%— O&Oe%g‘G%ts_lg'gildﬁgc% sel'ég‘{lac m%&ﬁ%é%ﬁ?i %HER QS
conprising 10nowhbher dngesactplastiomgsrhrs viandh palenerici ¢gonhectbongs

good |imescal e regRyel até £5:0\d:R1eAELERYTN ER1AYD PR ianced 88 di scl oses
t hi ckeners in general as an optional i ngredient, no levels are

di scl osed. EP- A-601 990  discl oses a self thickened acidic
20 conposition h&PrAgda 4PécosisBy ofistdosps t@ 70Pmpesigios0 comprpaisdear
rate at 20[err] C aBdisR{®" isthrFdclinPs J’BLecAEFd WvAkh maleic acid whereby

15 good limescale removal is provided. Although EP-A-0 496

188 discloses thickeners in general as an optional

d i bl ' . . .ad f
Chi's nvent on i s narreny RaRRbTe  chis sBVEHELIF' S VERFICELlg

ingredient, no levels are disclosed.

EP-A-601 290 discloses a self thickened acidic

20 composition having a viscosity of 10 cps to 700 cps at 60
rpm shear rate at 20°C and comprising an organic acid or
mixtures thereof, preferably maleic acid and a thickening
system comprising from 0.5% to 15% by weight of the total
composition of a mixture of a nonionic surfactant and a

25 cationic surfactant. More particularly, EP-A-601 990
discloses compositions which are thickened without the
use of a thickener compound.

US-5 232 632 discloses foam liquid hard surface detergent

30 compositions, suitable to be packed in a non-aerosol
spray delivery package, comprising a mixture of
zwitterionic and nonionic surfactants, a hydrophobic
solvent, a polycarboxylate detergent builder and a
‘polymeric shear thinning thickener such as xanthum gum.

35 Preferred compositions have a pH of from 1 to 5.5,
however no maleic acid is disclosed.



m xtures thereof, preferably maleic acid and a thickening system

conprising from0.5%to 15% by wei ght of the total conposition of a

m xture of a nonionic surfactant and a 25 cationic surfactant. Mor e
particularly, EP-A-601 990 di scl oses conpositions which are thickened
w thout the wo'oBosais a t hi ckener conpound. US-5 232 6@eraisssabkéesses
foamliquid hard surface detergent 30 conpositions, suitable to be
packed in a non-aerosol spray deIiver% package, conprising a

m xture of zwitterionic and nonionic sdrfactants, a hydrophobic

sol vent, a pol yc&Suéx\8%k elBet adtifmiosesi | thickangda aCldefol yhepngingeand
t hi nni ng thi ckenares&umngsc SHHRGHET  FhicReninyg' e ols@émcéa thynsadihgye

3@?37?36253”‘ 1 %gffereht suP gggné“) W&Ielc %Eﬁg ISG/l Clo%? . Pure

5 - US-4 891 13higkepkvsesucihi akeorantham dium areameitnipned as natedesdingng
conposi t![ons STH?‘HiQBme k& it ﬁb@ﬁdLHYtﬁédbegdlc c&hﬁé@itt?ﬁns s dadsrat s
or m Xt ur es er eof hi.ckeners _such ant hum gum are
mentioned as not et 45835 {i%‘l &9 6”3&51&388 fint ?h%" %;ICOWDOSI tions

di scl osed in US 4 891 150. No nmleic acid is disclosed. GB- A-2
106,927 di scl osegg @l behoﬁo%7ch‘i§8%§e¥"hi:8{‘} Vl?owl c&aﬁléﬂetw‘l%&!h %a% and
3.5 and conprise a non vol ati | \/\g ani ¢ acid such

di carboxylic aci & PH bREYRRR 4'dm 3¢ 03354 CS'P seaade’t’%‘f‘g%‘?ﬁa% a

cellul ose  @0hemwatexrt mmw orgapief acdlll ysuch nas hydicarbolrydd ox ygricsy |
cel iUl ose at |eveR gy L& 0,5%50 31 2B ar b, 9N UeddiGehd! 8ng

conposi tion. teaches 15 "away fromthe use of ei ¢ aci
Indeed it is mentGedied °Se i netherhat HBEEKENSRi d waRrHERTARYeene "] t s
sol ubi ity becaussrdrbxiybsopyhecellulard Gitl evels of from 0.5% to 1.2% by

weight of the total composition. GB 2 106 927 teaches

15 away from the use of maleic acid. Indeed it is mentioned
in it that maleic acid was not screened for its
solubility because of its inherent toxicity.

WO 95/07957 discloses acidic cleansing compositions for
20 cleaning hard surfaces, said compositions being
particularly suitable to be applied thereto by means of
spray-type dispensers. Said compositions comprise a
strong acid alone or in combination with a weak acid, a
surfactant and a thickening amount of an organic polymer
25 thickener such as xanthum gum. Maleic acid and
sulphamic acid are mentioned amongst the weak acids and
sulphuric acid is mentioned amongst the strong acids.
However no levels for the weak organic acids are
disclosed in the description and no example discloses
30 maleic acid.

EP-A-411 708 discloses an acidic agqueous liquid
. composition comprising a detergent, an organic acid
having 2 to 10 carbon atoms, an aminoalkylenephosphonic
' 35 and phosphoric acid. Indeed the addition of an
aminoalkylenephosphonic and phosphoric acid on top of
mixtures of acids 1likes succinic, glutaric and adipic



WO 95/ 07957 di scl oses acidic cl eansi ng corrposi tions for 20 cleaning har d

sur f aces, sai d conpositions being particularly suitable to be
applied thereto by neans of spray-type dispensers. Sai d
conpositions conprise a strong acid alone or in conbination with a
weak acid, a woo%hdzb@ctant and a thickening anount of an or BeTUSI6IRSFEr
25" thickener such as xanthum gum Maleic acid and

sul pham ¢ acid are nentioned anongst the k acids and sul phuric acid

i s mentioned anbngst the strong_acids. ver np levels for the weak -
organi ¢ aci ds ar@id, IMRXQVESedhen sAhEtYe St it\ggi 8ﬁl§h‘d RBROSH E i X oses

30 nmaleic acid.use on EBnémdll sur@i8cedi scliEsesompasit iarisli theragnedrs
liquid COMPOG! & Sl S RIS Wit e ﬂﬁggﬁ%e'ﬂhicl@n@& | netCadliitiod®H N 2

to 10 carbon atons, an am noal kyl enep phoni.c_35 an %hosp oric ., acid.
Indeed the add®tFBickenper shch as;RUyA IEpLeHEBRBS phBAVE St FhRTHHS ¢

acid on top & systéenxtisf ahedfpragefls Lhient Hoit danprisihyt aaleianakciiligt c
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6 actd, | mprBVE TR TR AR PRECS A NS R Erret pRa ot
enanel surfaces. e¥peedingpdsiis savhererdisckased in FPchothl P&ns which may
be thickened by the addition of a thickener such as al kyl cellul ose.
However the acidj,c 5 system.,of the_ptesent_inv [,0 Lsi |
acid at a gil\k}%ﬁel%ve&ean °é’es388§a°%%‘.qdp ]\ri\g?rghné%tasrh O%Qlﬁg %E? g%g%%ég

exceedi ng 5 3% nbheer ecupoeiviens | nofEP- pha11pyesent invepfionf Yherebve

nmentioned prior ghbr&eédnepimestaie 0s@mclAl t fRrfoefpncet i ¢ Ohpréved
present invention '

wher eby i nproved |inescal.e remyal .per and

i npr oved saf 885°t¥% e Ekﬁﬁfﬁggga‘f?%attéc&ggﬁér e%etrﬁf’ﬂ}s{gac T eégé@g&\' Al so
none of the abov3lsenticmeedofrithe aakovcmashigned pFiSE| R gpsupeRtyf a .
thickened aqueoug;geidi&s ! LAY UsdS oZOMPOEhL tlREn&P NBGhSIY) dRIBiEe BLqdiand a
second acid . o . . . . .
_ 15 composition comprising maleic acid and a second acid
which has a first pKa not exceeding 5, or mixtures
thereof, for removing limescale in large appliances like

automatic dish-washers and/or washing machines.

20
Summary of the invention

The present invention is an aqueous acidic 1liquid
cleaning composition suitable for removing limescale
25 deposits from hard-surfaces, having a pH below 2 and
comprising from 0.05% to 45% by weight of the total
composition of wmaleic acid, a second acid which has a
first pKa not exceeding 5 and from 0.01% to 5% by weight
of the total composition of an acid-stable thickener.
30 |
The present invention further encompasses a process of
treating hard-surfaces, wherein a composition according
to the present invention, is applied in its neat form or
in a diluted form, onto said surfaces, then left to act
35 onto said surfaces and then removed by rinsing.



which has a first pKa not exceeding 5, or m xtures t hereof, for
renpving |inmescale in |arge appliances |ike automati c di sh-washers
and/ or washi ng machi nes. 20 Summary of the

i nvention The present invention is an aqueous acidic |liquid

cl eani ng conpowoisrMe2sui tabl e for renoving linescal e 25 deposaTAISO6/12¢85

har d- surfaces, having a pH below 2 and conprising fromO0.05%to 45% by
wei ght of the total conposition of nal efcC acid, a second acid whi ch has
a first pKa,E| t exceedi ng nccei fromlo 01%)1 B (@s ? f the
total conmpositioh of BRFSEE d- SYEBT e Thi GRERer SPFTPSSThe tiF e 4 Phvefiti on
further enconpastkéckenrdcagueotis acidigat 1 hguithr ¢ompeseben wnmpgnﬁlag

conposi tion accopgidfec acid Oaﬂcheapééé&@& hBi/@nithth h#s aPPEL £ | pr4t BoBeAt

formor in adlu ed f ont o sald s,. then Ieft tqQ.,act 35 onto
sai d .surf aces anﬁx‘f‘ﬁ% en‘%f S FFHE ASSE, 'for \x8 ggmescaﬁe

PCT/ US96/ 12685 in automatlc dish washers and/or7Wash1n§hgaphgsent i nvention

al so enconpasses the use of a t hi ckened aqueous acidic liquid
conmposition corrpr%5| ngr§ ma ei ¢ acid aEd a second aci d which has f| rst
pKa not exce SeBF AIRAREOR hBL 801 SEPPRERBSI (TS | HEGc A in

automati c di sh mashéfstabiﬂ(Nthmnﬁanq;,nachmnesx aqueou?heapaésentluquédtlon
al so_enconpasseschiio it 8Bmprisfhgd n%l%tllce abfiCheRET o ddbof! aBFHEOUS

acidic liqud conposi tion co risin leic, acid and a second acid 10
whi ch has a ¥9 rs¥hprl BE 2x 3 1Y |?Fb?%ﬁf@'%r5fa?€empr°§’&f§ﬂ’f 8fet he
surfaces treat edsafetevwf the surfafkee preseced thewentiithn yet enconpasses the
use of an acid-

The present invention yet encompasses the use of an acid-

stable thickener, in an aqueous acidic liquid composition

15 comprising maleic acid to improve limescale removing
performance.

Detailed description of the invention

20
The compositions according to the present invention are
designed for removing limescale or soils comprising
limescale as an essential component. Thus the
compositions according to the present invention comprise

25 maleic acid as an essential ingredient. The compositions
according to the present invention comprise from 0.01% to
45% by weight of the total composition of maleic acid,
preferably from 1% to 25% and more preferably from 6% to
20%. This percentage is calculated on the basis of the

30 molecular weight of the acid form, but maleic anhydride
is equally convenient for wuse in the compositions
according to the present invention. Indeed maleic
anhydride is generally cheaper and it is transformed into
the acid form when incorporated in an aqueous medium.

35



stabl e thickener, in an aqueous acidic liquid conposition 15 conprising

maleic acid to inprove |inmescale renoving per f or mance.
Det ai | ed description of the invention 20 The conpositions according to
the present invention are designed for renoving linescale or soils

conpri sing WwoOSHbR228 € as an essenti al conponent . POTYNS96/12688
conposi tions according to the present invention conprise 25 maleic acid .as
an essential ingredient. The conpositions according to the present

i nvention conpris, fromO 01%1t o0 5% b ht of the total sition
of maleic acid, “Repr 8?'@?3%1‘%/"9%mﬂ% t‘bh%S‘VP’é%ﬁe’h’br T BY | ygr%p%f‘ﬁ

to 20% Thi scprpriss age as eatenttimledingreadientas ssedondhea@@ which

mol ecul ar wei ght Rigt e @Gl foeam nbut eqeéeaﬁn@nbydrdxdemxmfe% ekt ok
conveni ent for USE] t he lggngnc;t i on

cordin resent
Cnvention. I ndesRid napee bs esired fon erafrgt e e Liesante
transforned i g o remotalke pertbrimantewherPraferapdyatthed isecandaqeddss tioedeum

35 WO 97/ P9ef8h %n wr}]uch are r;ﬁartncularl efff QEAPS%@%

8 - The conp05|t|ons rese I nven rise
as an essenti al i%’;ﬂ‘%‘iﬁ%ﬂ Snsé%ﬁﬂYd BRYERGRA chhave M’?lﬁ' ffiegt prE2n d%Ot |
exceedi ng 5, or néxdesding her efbre prefersbbgcast eakcdedsnglesir asmd anost

st rengt hen the | Lé@%f%aeoﬁ, Em\é?ct:e&ﬂ:?#r ganceAch{,ﬁg%aQLy e é seond

acids to be er ei |ch ar e ticul ar ient to renove
limescal e on ¥anyiB{RRtEeds, 3k cagifid rCéfrl riag emarm or ipexgaHih@Eeidswre
preferably not exeeffbIds 3, o¥nd BRSfganic pratedabl Yaﬂot @&Q@ﬁdhﬂ@ 2.acid

According to the i on sal SAC QQFE GQ

i norgani ¢ acids. gézes‘g}; V1e| émfep@ltamﬁgr ggﬁ'l Ca((f,gg 85%p SUu pcholrﬁ{ caCiéiCI d

derivatives, sul pﬁﬁ‘ﬁ#to’acmll‘(% acig, (h%%bhlbh@@%ﬁld: aciq pKekan2.1)

nitric acid (pKa<did sQsRiEd acaal ka@x@-& 1) Aan exa@gisubphetgsnesigbia

(pKa=0. 4). Arisexa{g)l Clgfrlgr %r:lldc ?Ci&a =3.06) . Particularly suitable to be
used herein are sulphonic acid derivatives including
alkyl sulphonic acids and aryl sulphonic acids.

Suitable alkyl sulphonic acids for use herein are Cl1-Cé6

20 1linear or branched alkylsulphonic acids or mixtures
thereof, such as methanesulphonic acid {pKa=1.9)
commercially available for example from Aldrich, William
Blythe & Co. Ltd. or Elf. Atochem.

25 Suitable aryl sulphonic acids for wuse herein are
according to the formula :

Rg = Rg

Ry Q S04H
L ¥
Rz Ra



15 is citric acid (pKa=3.06). Particularly suitable to be used herein

are_ sul phonic acid derivatives including al kyl sul phoni ¢ acids and aryl
sul phoni ¢ aci ds. - Suitabl e al kyl sul phonic acids for use herein are
Cl-C6 20 linear or branched alkylsul phonic acids or mxtures

t hereof, such w@goeit hanesul phonic acid (pKa=1.9) COpOrUSIsALdsy
avail able for exanple fromAl'drich, WIIliam Blythe & Co. Ltd. or Elf.
At ochem 25 Suitable aryl sulphonic agjds for wuse herein are
according to the fornula Jerr 97/ 06228

PCT/ US96/ 12685 Wwherein R;, Rz, R3, Rg and Rggare %eﬁInOR[ éQg}-I,, or
Rlerr], Rerr], Ridar art Rifarichade €3cltaH alkyl eehdth; Oror mixt@ass or

branched C[err]-(%ﬁg%égfalkyl chain; or m xtures t her eof . 5 Preferred
aryl sul phonic aci dsS"t0 be used according to the present invention are
t hoses whi ch conprise no or only one al kyl  chain. | ndeed, we have

found that sai dpreferdied S\?\kpﬁhﬁlﬂbﬁonﬂ@iﬁidsﬁr& peaijsed@ukatbydingfé®aiteve
at renovi ng Iﬂnmese%%l T k__ch I S no{,_ éheewaisc% fco;n their_ 10 _I|onger_al kyl
chai-n* honol ogues. P*ASl wEVRRVECPoTRa AT s 0 aryrsulBn8hi ati WY are
particul arly saf eatkyl hechainsurf acindeedreatwadl haviereficund thatii csaisd |y
sui tabl e aryl gt iiaphendel dsadis UsgrBer YarcdcalBenFena FrEdiiQRi C at

Amongstthese. { hrEoHRs ipebErhy ofiich L2 mete EBAnd%h: TPhe EHEIT er
the al kyl chdion, Howen ;lkyl rehaimibemglagues.t hdlisst twe hdree | fowst atlat
removi ng per fQ{f@NgByisulphonic acids are particularly safe to the
surface treated therewith. Particularly suitable
arylsulphonic acids for use herein are benzene sulphonic
acid (pKa=0.7), toluene sulphonic acid and cumene
15 sulphonic acid. Amongst these three, at equal weight %,
we have found that the shorter the alkyl chain, down to
no chain at all, the better the limescale removing
performance. '

20 Preferred acids having a first pKa not exceeding 5 to be
used herein are sulphamic acid, sulphuric acid, aryl
sulphonic acids, alkyl sulphonic acids, or mixtures
thereof, more preferred are sulphamic acid, sulphuric
acid, benzene sulphonic acid or mixtures thereof and

25 highly preferred is benzene sulphonic acid. 1Indeed,
benzene sulphonic acid is the most preferred acid which
has a first pKa not exceeding 5 to be used herein, as it
has been found to be significantly safer for the surfaces
treated than the other acids which have a first pKa not

30 exceeding S5, whilst maintaining the advantage in
limescale removal performance of said acids.

The compositions of the present invention comprise from
0.1% to 20% by weight of the total composition of a
. 35 second acid which has a first pKa not exceeding 5, or
mixtures thereof, preferably from 0.1% to 10% and more
preferably from 0.1% to 7%.



20 Preferred acids having a first pKa not exceeding 5 to be used

herein are sul pham ¢ acid, sulphuric acid, aryl ‘'sul phoni ¢ acids, alkyl
sul-phoni ¢ acids, or nixtures t hereof, nore preferred are sul pham c
acid, sul phuric acid, benzene sul phonic acid or m xtures thereof and 25
hi ghl y prefernggorbéas benzene sul phonic acid. |ndeed, POE/OERN2685

sul phonic acid is the nost preferred acid which has a first pKa not
exceeding 5 to be used herein, as it haslobeen found to be significantly
safer for the surfaces treated than the ot her .aci ds which have a first
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0.1%to 7% 5 provide 974802A%nt 1limescale removal rformance and
PCT/ US96/ 12685 ie acidic_s Iem
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of ‘the present i nvEREPEH cBWHETIES nEREetY (BF FO™RRFEL ahl £PS AN 2745 ch
has a first pKa neystem witdwudi mgleicoachdxttiries ather gdvenhgenbaeh timmd to
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i nproved. 10 Accaeﬂanahycﬁhﬁa&ehg%ﬂset 'ﬁkaOfnJI?'é‘:kc%édln%a'sd ngcoggeater
acid which has a erSt pKa ng ﬁgfee In greater t ha
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each second 15 aci@eOfa Mh&id' §5eh 8RB0 iSCts different for each second
15 acid or mixtures thereof used.

The compositions according to the present invention
further comprise an acid-stable thickener as an essential
ingredient. By "acid-stable thickener® it is meant herein
20 any thickener which allows when stored in acidic medium
in rapid aging test (RAT) at 50°C for 10 days that said
acidic medium does not loose more than 50% of its initial
viscosity and does not separate from said medium.

25 The acid-stable thickeners to be used herein can be any
acid-stable thickener known in the art to thicken liquid
compositions and especially aqueous compositions. Acid-
stable thickeners are desired in the éompositions of the
present invention as they allow to formulate thickened

30 compositions at low total thickening compound level, as
compared for example to the 1level of acid-stable
thickening surfactant systems which would be required in
absence of said acid-stable thickeners to get the same
viscosity.

35
Particularly preferred acid-stable thickeners to be used
herein include synthetic thickeners such as polyurethanes



The conpositions according to the present invention further conprise an
aci d-stabl e thickener as an essential i ngredient. By "acid-stable
thickener"” it is neant herein 20 any thickener which allows when stored in
acidic medi um in rapid aging test (RAT) at 50[err]C for 10 days that

sai d aci di gyg@shissag) does not | oose nore than 50% of its i npdrrassn2ess
viscosity and does not separate fromsaid nmedi um 25 The aci d-stable
thickeners to be used herein can be any 118ci d-stabl e thickener known in

the art to thicken liquid . -::conpositions_and especially agueous )
conposi tions. AcPH- °°‘99§¥35Félfﬁ?%kéﬁér§°&V@°Hé§$@%ﬁF§ﬂ1 PR YEBREBRF19%Nns
of the pr esenhickeresys osuel tdey sabkoitiived ocrillatosé hintdomdadi130 or -
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woul d be requi r e@2Fwrally gresesisgg séﬁdc§@ﬂér§tag¥53thFéRE#HWs FYM gedr' t he
same Vi s@si dgridirives Baeteol| abk ympkeisd etheaebd- St abl e t hi ckeners to
be used herein include synthetic thickeners such as pol yurethanes
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11 or co- pol JaEtiewiasd Yorspidiahde | 3@k thtableo| Shuiskengrsddo be used

t hi gkenertsh |SUC|hheféin sawtﬂcsl%]ﬁdt&ﬁﬂiuleﬁ&lemclklahlefbabﬁcnrgs xanthxtm gum

car boxynet hyl ce ose ..o . ydroxynet hyl.gcel | ul os an natutal Ly
occurring thi cke#gés c%ﬁ%é%?éﬁ?ﬁumEgﬁ#%é' 5 )éaé‘r'ﬁr\‘i‘gt [ 5%'5 t%dr egfe,rl(‘)’F%hV%ur es
t her eof . 10 poherecf aray bei capmerasadlyt avablable kEorr énsbapee ufoom

herein are pol yspeTdar ul@et hithiee NEeF£3 UAAMAS KEABLBYUMRBE Kelddd S@ or
derivatives therﬁog. anihun1gun1and derivatives 10 thereof nay be
comercially ava Fa¥it ¥or instance from Kel co under the trade nane
Keltrol RD, Kelzan SO or Kel zan T[err].

Xanthum gum or derivatives thereocf are preferred to be

15 u's_.ed herein as they are physically and chemically stable
in the acidic conditions of the compositions of the
present invention, this even at pH below 1.5. Also the
acidic liquid compositions of the present invention are
chemically stable, i.e. there is virtually no chemical

20 changes of the different ingredients due to reaction
between different ingredients, and physically stable,
i.e. that no phase separation occurs when stored in rapid
aging test (RAT) at 50 °C for 10 days.

25 The compositions according to the present invention
comprise from 0.05% to 5% by weight of the total
composition of an acid-stable thickener, or mixtures
thereof, preferably from 0.05% to 1% by weight, more
preferably from 0.05% to 0.8% and most preferably from

30 0.1% to 0.7%.

Accordingly, the compositions according to the present
invention have a viscosity of from 30 cps to 1500 cps at
20°C, preferably of from 40 cps to 800 cps and more

35 preferably o'f from 100 cps to 600 cps, when measu_red' with
a Carri-med rheometer CLS 100 at 7.5 rpm.



Xant hum gum or derivatives thereof are preferred to be 15 used herein as

they are physically and chemically stable " in the acidic conditions of

t hé conpositions of the present invention, this even at pH bel ow 1.5.

Al so the acidic liquid conpositions of the present invention are

chem cally stallfordes8- there is virtually no chem cal 20 changasseizeshe

di fferent I ngredi ents due to reaction bet ween different ingredients,
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I's surface safety of the surfaces treated therewith.

15

By "surface safety improvement" it is to be understood
that less damage to the surface treated is observed with
the compositions of the present invention compared to the
same compositions without any acid-stable thickener, this

20 at a given time of contact. A method suitable for
measuring surface safety is a visual grading method
mentioned hereinafter in the examples.

It has also been observed that the compositions of the
25 present invention comprising maleic acid, a second acid
which has a first pKa not exceeding 5 and an acid-stable
thickener exhibit improved limescale removal properties
as compared to the same compositions but without such
acid-stable thickener, this when applied neat onto the
30 surfaces treated, i.e. per se in a liquid form, and
especially when applied in the form of a spray. It has
further been observed that the addition of an acid-stable
thickener, or mixtures thereof, improves limescale
removal performance of an aqueous acidic liquid
35 composition, even in the absence of said secc_m_d acid.
Thus another aspect of the present invention is the use
of an acid-stable thickener, in an aqueous acidic liquid



the use of an acid-stable thickener, in an aqueous acidic liquid

conposition conprising nmaleic acid and a second acid which has a first
pKa not exceeding 5 to inprove surface safety of the surfaces treated
therewith. 15 By "surface safety inprovenent” it is to be understood
that | ess damage dyehfie surface treated is observed with RATPUS96/12685
conposi tions of the present invention conpared to the sane conpositions
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UZILS A further advantage with a composition according to the

present invention suitable to be wused for removing
limescale in an automatic washer and/or washing machine
is that when dispensed ontoc the interior walls of said
washer/machine the drainage of said composition to the
20 bottom of said washer/machine is slowed down, thereby
avoiding' that said composition is evacuated from the
interior of said washer/machine before the washing cycle
starts, or stays in dead corners of said washer/machine
during the washing cycle (e.g., parts of a washing
25 machine that are not involved in the washing process like
the drainage hose before the pump in washing machines).
Accordingly the compositions of the present invention
when used for descaling large appliances allow a further
descaling action during the washing cycle and very simple
30 usage instructions, without the need to open the
washer/machine after the cycle has started and without
the need of a specifically designed package execution for
controlled/delayed delivering of the composition.
Indeed, the composition is applied neat directly on the
35 interior surfaces of said washer/machine where it starts
its descaling action and continues said descaling action



al so soap scum and/or grease. Also excellent linescale per for mance has
been observed when used under diluted 10 conditions. Accordingly the
conposi tions of the present invention are -~ particularly suitable

for removi ng | imescale in |arge appliances |ike automatic dish

washer s ang/ogyog28 i ng machi nes. 15 A further advant agéPCRUSR6/IR685
conposition according to the present invention suitable to be used for
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be used in the present invention including nonionic,

anionic, cationic, amphoteric or zwitterionic

surfactants. It is alsoc possible to use mixtures of such

surfactants without departing £from the spirit of the
20 present invention.

Suitable nonionic surfactants to be used herein are
alkoxylated alcohol nonionic surfactants which can be
readily made by condensation processes which are well

25 known in the art. However, a great variety of such
alkoxylated alcochols, especially ethoxylated and/or
propoxylated alcohols is also conveniently commercially
available. Surfactants catalogs are available which list
a number of surfactants, including nonionics.

30
Accordingly, preferred alkoxylated alcohols for use
herein are nonionic surfactants according to the formula
RO(E)e(P)pH where R is a hydrocarbon chain of from 2 to
24 carbon atoms, E is ethylene_oxide and P is propylene

35 oxide, and e and p which represent the average degree_of,
respectively ethoxylation and propoxylation, are of from
0 to 24. The hydrophobic moiety of the nonionic compound



preferably of fromO0.3 to 1. The conpositions according to the
present invention may further conprise optional I ngredi ents such
"as a 10 surfactant or m Xt ures thereof. Preferably t he
conpositions according to the present invention conprise up to 30% by
wei ght of the wal@bse®NpPositi on of said surfactant or m RSN eof
nore preferably from 0.05%to 10% nore preferably fromO0.1%to 8% and
nost 15 preferably fromO0.1%to 3% Al types of surfactants may be
used in the present invention including nonignic, anjonic cationic,
anphot eri c or can AR t Ber PEAPRTY OXyPRECRARTY: Isttriaégéf:sowbo?ﬁ"“ﬁf%ego
use m xtures of alebhol Hawihactfudns 8i tdwouz4 deabbnngdomsm t h@refieriredof
the 20 present LBYERLION. gurfaceSHLd aDleBNONAN C1aUr kil Aicgc e osed
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readily nmade by B6REEALRE| bR PREcABYERLIFR AF%r ENSFPRIRNSALIRRN REPIGESar ¢ |
Fb\r/]vever, a gseabsvathel¥nel oxide withalRewpbasethavahgololstraighpealilylly
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PCT/ US96/ 12685 they have been Zoungzto allow thf5 formu%gtﬁl%ré o% a stable

. a prinary or
secondary, straipgotiucor withauhedequirihgobie adddthipd rof stabilisexs n
at ons. Preferrefarotopes. When using other nonionics, it may be

15 necessary to add hydrotopes such as cumene sulphonate or
solvents such as butyldiglycolether.

Suitable anionic surfactants for use herein are according
to the formula R;SO03M wherein R; represents a
20 hydrocarbon group selected from the group consisting of
stfaight or branched alkyl radicals containing from 6 to
24 carbon atoms and alkyl phenyl radicals containing from
6 to 15 carbon atoms in the alkyl group. M is a salt
forming cation which typically is selected from the group
25 consisting of sodium, potassium, ammonium, and mixtures

thereof.

Other suitable anionic surfactants can be represented by
the water-soluble salts of an alkyl sulfate or an alkyl

30 polyethoxylate ether sulfate wherein the alkyl group
contains from 6 to 24 carbon atoms, and preferably from 1
to 30 ethoxy groups for the alkyl polyethoxylate ether
sulfates.

35 Suitable cationic surfactants to be used herein include
derivatives of quaternary ammonium, phosphonium,
imidazolium and sulfonium compounds. Preferred cationic



nonionic surfactants for wuse in the conpositions according to the
I nvention are the condensation products 5 of ethylene oxide with al cohols

havi ng a strai ght al kyl ~ chain, having from6 to 22 carbon atons,
wherein the degree of ethoxylation is from1l to 15, preferably fromb5
to, 12. Suco 9708448t abl € nonionic surfactants are FTVO061288s] Y
avai l able from Shell, for instance, under 10 the trade nanme Dobanol R or
from Shell under the trade name LutensqLR These nonionics are
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pol yet hoxyl at e ef her, fates. 35 Suitable cationic surfactants to
be used herein i REPTHEE 4. derivatives of quaternary  anmmonium
phosphoni um I m dazol i um and sul f oni um conpounds. Preferred cationic
WO 97/ 06228 Suitable zwitterionic surfactants dEnt/ad$P08deAPBaationic

15 and anionic hydrophilic groups on the same molecule at a
relatively wide range of pH's. The typical cationic group
is a quaternary ammonium group, although other positively
charged groups like phosphonium, imidazolium and
sulfonium groups can be used. The typical anionic

20 hydrophilic groups are carboxylates and sulfonates,
although other groups 1like sulfates, phosphonates, and
the 1like can be used. A generic formula £for some
preferred zwitterionic surfactants is

25 Rl—N"' (Ra) (R3)RgX"™

wherein Ry is a hydrophobic group; Ry and R3 are each C3-
Cs alkyl, hydroxy alkyl or other substituted alkyl group
which can also be joined to form ring structures with the
30 N; Rg4 is a moiety joining the cationic nitrogen atom to
the hydrophilic group and is typically an alkylene,
hydroxy alkylene, or polyalkoxy group containing from 1
to 4 carbon atoms; and X is the hydrophilic group which
is preferably a carboxylate or sulfonate group.
35 Preferred hydrophobic groups Ry are alkyl groups
containing from 8 to 22, preferably less than '18, more
preferably less than 16 carbon atoms. The hydrophobic



16 surfactants for use herein are according to the formul a
Rlerr]Rerr]Rlerr]Rlerr]NNerr] X err], wherein X is a counteranion, R err]
is a (Jerr] C20 hydrocarbon chain and R2, R3 and R4 are independently
selected from H or ({err]-Cerr] hydrocarbon chains. Ina 5
preferred enbodvosmés2ed the present invention, Rerr] is a - PCT/USI6/12685
Clerr]-Cerr] hydrocarbon chain, nost preferably Clerr], Cerr] or
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hydr ophobi ¢ g¥®uper R] erky-Ci®d -N (&n1 | (€K R3 ksl NdRey)n] {+) - (C (R4) 21 k3300 i1y dr oxy
al kyl or other substituted al kyl group ~which can also be joined to form
i T rogen atom to WBETSHIE RpEROBE | 1 8 SYATQRALPEnLy Bugal 19 SISy PENRD
hydr oxy al kyl ene, comtpioiired kbxgmgBowp cont 20 i pgeteoably up tt® 418.arbore
atons; and X i s tHeaFRHORAI L) C £QF OUP WKL atohs, BAEACRADINE efther a
carboxylate or syl f onat’e grou . 35 _ Preferred hydrophobic groups
Rerr] are 4 kylYIREms (whe C(?rff’:zﬁq]i’ieﬁg 5 ofP8 taﬂ“’é%’, ﬁE’é’r'%?%fHI'y FBEE“
than 18, nore chpaii aakitytly dressibsrinutédcaikbyh edrorssiningTfeohydnepbobd c
carbon atoms, preferably groups selected from the group
consisting of methyl, ethyl, propyl, hydroxy substituted
ethyl or propyl and mixtures thereof, preferably methyl,
20 each R3 is selected from the group consisting of hydrogen
and hydroxy groups and each n is a number from 1 to 4,
preferably from 2 to 3, more .preferably 3, with no more
than one hydroxy group in any (C{R3)z) moiety. The R;
groups can be branched and/or unsaturated. The R; groups
25 can also be connected to form ring structures. A
surfactant of this type is a Ci10-C14 fatty
acylamidopropylene (hydroxypropylene) sulfobetaine that is
available from the Sherex Company under the trade name
"Varion CAS sulfobetaine"®.
30
Suitable amphoteric surfactants are surfactants which are
similar to the zwitterionic surfactants but without the
quaternary group. However, they contain an amine group
that is protonated at the low pH of the composition to
35 form cationic group and they may also possess an anionic
group at these pHs. '
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17~ group can cont ain unsaturation and/or substituents and/or

l'inking groups such as aryl groups, am do groups, ester groups and the
like. I'n general, the sinple alkyl groups are preferred for cost and
stability reas@ipomens O her specific zwitterionic surfact RCTAISAGI268S he
generic formulas: [err] wherein each Rler] is a hydrocarbon,
e.g. an al kyl group containing froms8 L!LFétO 20 preferably up to 18,

nor e preferably up to 16_carbon atoms s either a X
(when attached t 8Beh&oREPESCAPRP 0fERTT ’-’é?no'f'? B PREPR G km'e%'fmn re
substituted al kylagoestai ni Agcbraimghe, tthel compawitiionsapeasrdinaf ee abhey
aroups sel oct ed HrAULEC 1808Pon cERARIAL | ALbal10P! Y 951y | veigREybE
.hydr oxy subst.itu or propyl and m xtures,t reof Di aQIy
nethyl, 20 eachtiRe iwPtad| e%‘f"éi??ﬁ‘ltt&ﬁ’f‘tr?é HIREF 'coPiE?fsﬁ’ﬁaﬁ&
and hydroxy 08 0URD%INRloSACHréféfaklyn Exbar 70% ovo 185%. 4, preferabl y from
2 to 3, nore preferably 3, with no nore t han one hydroxy group in any
(CcRerr])[err]) noiety. The R err] groups can be branched, and/ or
unsat ur at ed. The TRe gcowesiziongapccarding pEo EBANHEEERTT dNVEBFLPD  PAY
?ggrgtures I Afgrth&ErFaﬁﬁﬁﬂée Hfvarildtys of byher ghgredfhntsCﬁEmﬂpdﬂbgrr]
acyl am ropyl ene ro et th
Lot Vabl o From & WECRHRY, Lo pREA. PP HERBLHLBE i, | [ndiBcs.
sul f obet ai nelper mlignepts, selventse %ﬁﬂmd-tléleFérsGPF'Eﬁ%ﬁﬁ §f’5¥1é’1§lﬁﬁrﬁaéP§nt s
whi ch are Si gyealjjk@.the zwitterioni c surfactants but w thout the
quaternary group. However, they contain an ami ne group that is
protonated at the | ow pH of the conposition to 35 formcationic group and
they may al so posthessampamiitdons accoyding 4o tthesgypdent invention are

particularly suitable for treating hard-surfaces

rogen

15 including metal surfaces which can be found in a kitchen
or in a bathroom. Indeed, the compositions of the
present invention exhibit good 1limescale removing
properties for both the kitchen-type stains and the
bathroom-type stains, i.e. for stains which contain not

20 only calcium carbonate but also soap scum and/or grease.

Accordingly, the present invention encompasses a process
of treating hard-surfaces wherein an aqueous acidic
liquid composition according to the present invention is
25 applied in its neat form or in diluted form, onto said
surfaces, then left to act onto said surfaces and then
removed by rinsing. Said process can be used both for
treating metal surfaces found in bathrooms, kitchens or
appliances.
30
The expression "used in diluted form" herein includes
dilution by the user. Typicél dilution levels are of from
0.5% to 50% by weight of the composition.

35 The expression "treating" includes removing limescale
deposits while being safe to the surfaces treated as well
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18 The conpositions according to the present invention are agueous.
Accordi ngly, the conpositions according to the present invention
conprise from10%to 95% by wei ght of the total conposition of water,
preferably fromg$oiashss 5 90% nost preferably from 70% t o 85¥cruseenzéeshe
conpositions according to the present invention may further conprise a
variety of other ingredients including ? rfunes col orants,

bacteri ci de, dyes, chelants, 10 pignents, solvents stablllzers
corrosi on i nhi bi t3F HagRing whepethe kgompositionfe ass@Eingi bAsthe CBFEFERE t o
the present inveninwshtilch furthéf!écsmibr@ide/ surfaictahts. for treating
hard-surfaces 15 including netal surfaces which can be found in a kitchen
or in a bathroom | ndeed, the conpositions of the pr esent

i nvention exhi bithe mosxmalﬁcmu g the ppxgrsnt ebnventimm haxde

ki tchen-type st aliﬁs@n(ﬂaatrlﬁgculari)fit hhaemdikpe £stal ﬂseadm@ haidsgaﬁ@cé@l ch -
contain not 20 o 4%#annc bona%e but al.sQ soa ase

c
Accordingly, the presL}e 3 UK oRUERBGRDAS B? c%’? St f"f‘re Y
har d- sur f aces va#Eﬁli%ﬂ@eﬁqw@Ghsaaca@ﬁ9mathIdqshdwaah906|an@hoacwasULm@ to

the present inverniddnines.25 It:’il%)éé efbow NbLES @sahdf QhHEOEhiEkQﬁé&'t squé&ién
onto said surfa.gf]éfa %Peqﬁ% to .act onto sai,d.surf ies and .t hén

renoved by rinsintf RS HHENEs SPIRFF PG, malele, aqid, pnchia)
surfaces fouﬁ@ i rsegond oardd wWhicihehasor firstpppKanoes. eX@eedinghés are

expr essi on " used i&aaaata@qyf Obgle St ehNchidesing Al OBpBY; khosser

Typical dilution ]evels are from 5% t o 50% g
conposi tion. §sﬁﬁﬂe°tt?ﬁaf?%gpre§qﬂﬁ &H@?nt 8ﬁn6?n§he use
i nescal e dep55|tEhmdkdnedbelagueaﬁs t catihdicsur fldgeddt r eebagoast iehs

comprising maleic acid and a second acid which has a
15 first pKa not exceeding 5 for removing limescale in
automatic dish washers and/or washing machines. Said
thickened compositions have a viscosity as already
defined herein before. ‘

20 The performance and rheological behaviour of said
thickened compositions are adapted to the dishwasher and
washing machine cycle and allow maximum performance with
an usage procedure that does not impact on consumer
habits (e.g. no need to open the machine after the

25 washing cycle has started) and without the need of
specifically designed package execution for delayed
controlled release of the compositions. Indeed said
thickened compositions may be applied directly on the
limescale deposits present in the dishwasher and/or

30 washing machine, thereby performing their action before
the washing cycle and during said washing cycle once said
dishwasher and/or washing machine has been switched on.

Accordingly the present invention further encompasses a
35 process for removing limescale in a large appliance like
an automatic dish washer and/or a washing machine,
wherein a thickened aqueous acidic liquid composition
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19. as washi ng when the conpositions according to the present

i nvention further conprise surfactants. The conpositions according to
the present invention are 5 also particularly suitable for treating '
har.d-surfaces o o#dielgudi ng metal surfaces which can be foundedrwsssnssss
appl i ances such as automatic di sh washers and/ or washi ng machi nes. |t
has now been found that thickened aqueous acidic liquid conpositions
conprising maleic acid and a “ﬁ# seCQ 4d whi ch has a<£irét K%*not
exceeding 5 are SO"PRAFITRuI Fﬁcsuﬁctl T 0P FRENG 14 Y "ﬁgpl 3%nces.
Thus a broader afpest apKahenqw eeaneedm@nts.ono:rs tnhetwsws thegkoft hi t&kened
aqueous  acidi ¢ askpaHbed oHRBPYHe | Alttaces %mgés'c@@aggérielﬁ apdd pogea

second acid mhlch first pKa not exceedin removi ng
limescale in °§Etoﬁ£ﬁ%:%ﬁ§% ﬁ&sﬁ&ﬁsQﬂﬁﬂoﬁahﬁsﬁPﬁﬁaﬁﬁﬁhlR€§feEEPHY
t hi ckened conposidurang Ramtnetes IROIO minstakr aAdymore piwfferathlbedaring

before. 20 Thg REyfQdIANCE, agfa :{%%thge@;a' be BRI QL g Ofagﬁii‘éﬁce

t hi ckened conpositi ons are adapt hwadhier: and
machi ne cycle andwaﬁhev\/thmﬁh pesf@m#ﬁﬁéédwqrh In érhlﬁsab%tr;%céaa%'
that does not inpadl OragiE¥SURRE/or radhinge (Enderdsesicad wasHIPRN EtRele

machine after thegy | Ca}é’?fgﬁngo 8¥|§£fet{atﬁme S&é”‘.sré%%.q.)nﬁ %Q:Q.18W gggutflnggfy

need of speci age execu

controll ed r&? ea§§“‘6’f’est%%1‘écﬁﬁimstitéﬁ§ bY Fiiang sai d th| ckened
conposi tions may be applled dlrectly on the | i mescal e deposits present
in the di shwasher,_an, rrach her p rform the|
action before anthe %ﬁb cﬁ%le anﬁsdu?l §°§%S Fhgt Qﬁ% oﬁ%édsald

di shwasher and/owaﬁBGﬁlﬁgdﬁagh“ﬁéhhas beéﬁr99$$cheaa§h1ng cyc{%cw@FUpngly
the present Invea&ewasﬁurthee qrscowaaﬁaératééd a&aee&aaaftorséﬂmwhaamg

| i mescale in | a | i_ance u .G di sh wash and/ o
ubshing machHae, evate Rl cBAGGtad Crichor it o B HRF9ksRBaelt O
and in so called empty cond:.t:.ons, i.e. w:Lthout charge
(free of clothes or free of dishes).

The compositions to be used in the application of

20 treating large appliances preferably contain low levels
of surfactants if present, preferably below 1% by weight
of the total composition and more preferably from 0.1% to
0.9%. In the application of treating large appliances it
is preferred to use the cationic surfactants described

25 hereinbefore as the surfactant, if surfactants are
present.

The compositions according to the present invention have
been found to provide excellent limescale removal

30 performance under usage conditions of large appliances,
i.e. said compositions can be used diluted and in hot
conditions (up to 90 °C). '

The compositions according to the present invention are
35 also particularly suitable to be applied to the surfaces
to be treated by means of a spray-type dispenser while
being safe both to the user and to the surfaces treated
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20 _ conprising maleic acid and a second acid which has a first pKa
not exceeding 5, or mxtures thereof, is di spensed onto the surfaces to
be treated in its neat form then left to act onto said surfaces,
preferably 5 owoiengs2zd m nutes to 20 m nutes and nore prefer alrcyusewinzess

5 mnutes to 10 mnutes, = before said appliance (washer / machi ne)
is switched on. In this latter stage sapfl washer and/or nmachine

under goes a washi ch low to co ete the descal i ng action
and finally 10 r%@élgard%ﬁﬂﬁﬂé??f%ntﬁ/ TP %mns acqgrding §g?/| €t on"

it is to underst go@skstei intéaraticgni dre easyshee dahdde nimhianesafelemgyes a

washing cycle wi thildba, tnBf %\aaabmn bE hﬁ £0; 4Dghed15100ch Al ieh N3y chalbd
washi ng 15 cycle is _conducted vvlt hoyt the additiop of an\F/Pdet er gent and

in sorcall ed enptSPESHE TWhs¥WhicR 1§ thotheathabinning ( é‘ék%‘?'ercl 5Bhé& or
free of dishe$). acidic &heeocusmlaguidorempétsitizn akss allowd o prevent

application of 2Q rﬁﬁ{a{ﬂ?{:l 96y 2RBk! al{b‘e‘is efgsabl cﬁﬂ@ %Mcﬂé’itl%\ﬁel S

of -surfactants if present, erably below 1% by wei g
conposi tion and r‘I‘B%eé‘ ﬁPé'Pé!PQbW‘af EEFPY - 1YPe od 15Pef€}5€27%3441 §hE AHALc &Yon
of treating |argeceptiabCéalth issue phwf efd ethé optiegehbe aat |a@.-r1ae in

surfactants descrjhed a@é_dl@{%rﬂ&‘?féo#ﬁmp@ltﬂ}? -§Hu£a(céﬂcq§?§e %SBEFE of

surfactants are OSIti ons a
present inverd; othfa\zgesentbevéwemdm ig an p?‘é’#’efé C@rxwvémn Pagiaged e

renoval 30 perforimnEcepragetypeagispeonsesr, aadidofadidige 1agplid aséfosition . €.

sai d COMPOSI t10n% 5018 HoCH | 6.694°h 1 B00%by  wegRE! 4PN ERLUR 190
' composition of maleic acid, a second acid which has a
first pKa not exceeding 5, and an acid-stable shear

15 thinning thickener.

Another advantage of the present invention is that the
acidic 1liquid cleaning compositions of the present
invention comprising an acid-stable thickener 'such as

20 xanthum gum which is a shear thinning thickener may be
easily dispensed onto the surface to be treated via a
spray-type dispenser such as for instance a trigger-
sprayer. Indeed, said compositions result in a shear
thinning behaviour for ease of dispensing, i.e. said

25 compositions are thinner at higher shear rates. Thus said
compositions pass easily through the pumping mechanism of
a spray-type dispenser where the shear rate is high and
immediately after recover their thickened character when
reaching the surface to be treated and adhere thereto.

30 Also, the life time of a spray-type dispenser head is
extended, 1i.e. the shear thinning behaviour of said
compositions prevents clogging of said head.

Suitable spray-type dispensers to be used according to
35 the present invention include manually operated foam
trigger-type dispensers sold for example by Specialty
Packaging Products, Inc. or Continental Sprayers, Inc.



The conpositions according to the present invention are 35 al so

particularly suitable to be applied to the surfaces to be treated by
means of a spray-type di spenser while bei ng safe both to the user and
to the surfaces treated WD 97/ 06228

PCT/ US96/ 12685 wo 97106228 21 - therew tbcrésventess Ngl y
t he conpositions according to the present invention are easy to handl e
in a safe way. | ndeed, the addition of an acid-stable thickener such as

xant hum gum whi ch s a shear hi.nni n th| cken cidjc eous
liquid conpositi off SYBFF‘OW% 'tibs?)? are %f'ﬁgrj]'?ﬁﬁ%i a?‘?%rf‘rtﬁf‘a?ﬁ:& *0sBr of
said acidic corrpd#?-tq dAl, 31lwhenPemninyiowy \eta adpr apdt Y8es b spcrerrndnlSt hus

avoi d any potendigalzgBealdeh | &S UPolierdit. h@?é&‘tei%%'iﬁ%l?f p%‘é'féi'ré@ to
said acidic I|qU| d corrpo itiqn. Thus anot her aspect of 10 [1 ent

i nvention is an Gt PSR FRER¥gEWPS CLIRenIeIfr FYcrypé El'l PeORer
said acidic | mwcbmrpdxaﬂ.ﬂ.yon avalhahlld si nfrbmom 0COALAhentEd% by Smaght

of Lhe total - SEBESLbAROTIe! G860 canRsand ! vl g dag

first pKa not exceedin , and an aci VAR Hg Lhic ener.:
Anot her advant agec"’HW%e Nox&hen: Lredandi odni §“Fhata thiéPense§C|td’1ec LiaydAd

cl eani ng conposi t¢amsatibhe 1Br dietiled ini fin8t Loguidn@ropliatgs aresulting
acid-stable thic e éjglt! t [ hi nni

t hi ckener may bekﬁrI 5ea di giggn)ssg% g‘%?)egt’%&é"‘@&% acgh os%%%rc%at%gld \E}lga a
spray-type ditfperiskaatedeh a§n1d6|ed|'ns¥fhnéécé t& | RERY-tyre sgigpenser ngbed,

sai d conposi ti onscompositiol Tont@dhed int NiHEI eI pebAvieats dispeaserofis

diopensing. 1. E8dlls CRARGR' LLO"SoALE LMISEoRh Ll Hela SN orcals"

Thus said conposi t ng rechahiem
a spray-type di s;ﬁqwlﬁﬁ§?- tRe as P ing: aechanign hﬁdthe usgie @Sasaigd

after recover theaidext ialccalieaedscbaiacp@:ﬁ%ﬂkgfsmechan&eachmagetﬁ@rtswdlamyt,o be
treated and g her g thgg_gt 30 Al so

f
di spenser head is S3&%t RIS HYPE ?ﬁ rhslefre %‘ﬁgﬁn?tn bgﬁ ¥%ﬁ¥P%'? &5i d

forced against an obstacle, e.g. a grld or a cone or the

like, thereby providing shocks to help atomise the liquid
composition, i.e. to help the formation of 1liquid
droplets.
20
A further advantage of the present invention is that the
acidic 1liquid cleaning compositions of the -‘present
invention may be applied uniformly to a relatively large
area of a surface to be treated via a spray-type
25 dispenser, thereby ensuring improved cleaning
performance, especially on encrustated soils.

Yet another advantage of the present invention is that
also eye irritation and/or damage is prevented when

30 spraying an acidic liquid cleaning composition according
to the present invention.

The present invention is further illustrated by the
following experimental data and examples.
35



conpositions prevents cl ogging of said head. Sui tabl e spray-type
di spensers to be used according to 35 the present invention include

manual |y operated foam trigger-type dispensers sold for exanple by
Specialty Packagi ng Products, Inc. or Continental Sprayers, Inc.

VO .9 7/ 06228 WO 97/06228 ) i PCT/ US96/ 12685PC’]‘/U896/12685

22 These types of dispensers are disclosed, for instance, in

US-4, 701,311 to Dunnining et al. and US-4, 646, 973 and US- 4,538, 745
both to Focarracci. Particularly preferred Ea be used herein are
spray-type di spensers such as T 850Q)eExpertmentaimdatiaql | y avai |l abl e
from Cont i nent al Spr ay International or T 8100[err] comrercially
avai l abl e from Canyon, Northen Ireland. In such a dispenser the |liquid
conposition is divided in-fine liquid droplets resulting in a spray

that is directedTbet folhewing feompasd tiensOwerecnadel by nindaw thei disted a
spray-type désSpeRgeedidfes inCRHROSI{id Ul CHRSSOMEDEN FJJ’&«%@Y% Ofunigkd

di spenser is directed throygh the spray-type di spenser head via energy
communi cated to thﬁﬁﬁFﬁﬁ i® by the user as said user activates
sai d punpi ng nmechanism More particularly, 15 in said spray-type

di spenser head tRgposPEPORLtion is 1 forggg agg%ﬂst BAp obgtacle, e.g. a
[

grid or a cone or the 't ke, thereby providing shocks to help atom se
the liquid conposition, i.e. to help the formation of liquid
droplets. 2010 MAléletaeidadvant age ofié he meesent8i nvexrgionigs that the
acidic liquid cl gap,oges ¥%§gﬂ-' f $he present __ i nventi_gn nmay be
appl i ed uniforn1g toaaefg tjdé%gﬁﬁgfge . area of a surface to be treated
via a spray-typeSpiphapigeieid thereby 2 ensuring 2inproved
cl eani ng per Kelgance® especially onpewncr ustzat ed,soi | s -~ Yet
anot her advantagﬁaggrtggdﬁmfﬁggg i nventlgp_j;tiguyb 100%=~-=mn-
15
Viscosity (cps) 180 180 180 <10 <10
at 7.5 1/sec
Surface safety B B -- Ref. -~
20
limescale
removal performance B B B Ref. W
25

Compositions I and II are representative of the

compositions of the present invention they comprise

maleic acid, a second acid which has a first pKa not

exceeding 5 and an acid-stable thickener, i.e. xanthum

30 gum commercially available from KELCO. Composition III is

also representative of the present invention and

comprises maleic acid as the acid and an acid stable

. thickener. Composition IV comprises maleic acid, a second

acid which has a first pKa not exceeding 5 and is free of

v 35 an acid-stable thickener. Composition V comprises maleic
acid and is free of an acid-stable thickener.



al so eye irritation and/or damage is'pfévehted when 30 spraying an acidic

| i qui.d cl eani ng conposition according to the present invention.
The present invention is further illustrated by the fol |l owi ng
experinental data and exanples. 35 WD 97/ 06228
PCT/ US96/ 12685 WO 97/06228 23 PCT/US96/12685
1) Experinental data The foll ow ng conpositions were nade by m xi ng
the listed 5 ingredients in the |isted propgrtions (weight % unless
ot herwi se specified). . Conposi tions ' I I 1] |V
V 10 Mleic acid 16 16 18 16 18
Benzenesul phonic acid 2 Sul pham ¢ acid - - 2 - -
2 -- Kel zan Fherfdiiowing test Berelodrridl dur: - - Vater and
mnors  ------- up B------ 'scosity (cps) 180

- 180 180 <10 <10 at 7.5 1/sec Surface safety B B
-- Ref. -- 20 The surdfirnlsafety eespval perfornance B B B

Ref . W The surface safety test method was conducted on an

aluminium surface. Similar aluminium bars were dipped
into the tested compositions I, II and IV and left soak
- for 4 hours at room temperature (25°). At the end of the
10 exposure time, the surfaces were rinsed with soft water
and wiped dry. The comparison between the surfaces
treated with the different compositions mentioned herein
before was done visually. The surface treated with
Composition IV was taken as a reference and compared to

15 the surfaces treated with compositions I and II.

B (better) = 1less surface damage as compared to
reference. '

20 Limescale removing test:
The limescale removal tests have been conducted measuring
the weight loss of a marble block (6 +/- 0.2 gr.).
Compositions I, 11, III and V were compared to
composition IV, taken as a reference. B (better) stands

25 for more weight loss of the marble block as compared to
the reference. W {(worse) stands for less weight loss of
the marble block as compared to the reference.

3 ml. of each of the compositions I to V was applied with

30 a pipette on blocks put on a 90° (i.e. vertical) plan and
left act for 10 minutes. After this the compositions were
rinsed and the process was repeated three times.

35 The above results show that the compositions of the
present invention when used to treat hard-surfaces such
as metal surfaces exhibit improved surface safety to the



25 Conmpositions | and 1l are representative of the

conpositions of the present invention they conprise mal ei ¢ aci d,

a second acid which has a first pKa not exceeding 5 and an aci d-stable

t hi ckener, i.e. xanthum 30 gum commercially available from KELCO.
Conposition |l iygdpers al so representative of the presentpcTrsyeessts on
and conprises nmaleic acid as the acid and an acid stable t hi ckener. .
Conposition IV conprises nmaleic acid, a seg@n acid which has a first

pKa not exceeding 5_and is _free of. 35 an aci d abl e thi ckener
Gomposi 11 on V coRBFFAEEs ¥ ehted thegauith, a5 selloas,dnproyer; Lipsgrate

t hi ckener. removil OpL@ER2Bance (see compositions I and II versus

PCT/ US96/ 12685  1v), Accordln? com 051%4:ons of Th?hé()l beus g, t est
were carried out: sur ace safeet St : he sur acemsbgf ety test

met hod was condu&f‘gﬁnﬁf’% ave eﬁ‘mfﬁﬂ“&ﬁ‘l §8rPScBar'S’r?H]taaﬁlyals&’rht f B%¥ s
were dipped S5 rcheanide tlested applimiddsoniike ldutamatiVY adikh evhshepk

for 4 hours al 'QAEysLMPRASAILS (fabfilddd: A he edfqol th éQtseXgeéare

time, the surfaces were rinse %

conpari son bet we8fMPRRFEARSG oRAE the(peg: 85 Wnt I?"tlﬁésaﬁpﬁ-%réﬁﬁ-c BRPOsi®i ons
ment i oned herei nan acbdi@reompssﬂnrm veanpdilsingThaletief acedt adehedowni ih
Conposition IV wg fere d 5 h S
treated with corrp03|t|ons&f aléﬁ & ©HECofid a%?gpa{,@iﬁ&gsl Fhé qj’é‘%% é‘f&‘
damage as %%npgpggva¥Operfo¥qﬁqgQ”g§3sald composition (see composxtlon

II versus composition IV and composition III versus
composition V).

15 : 2) Examples

Further examples of compositions according to the present

invention are the following. These compositions are made

comprising the 1listed ingredients in the 1listed
20 proportions (weight %).

Compositions
25

Ingredients: 1l 2 3 4 S 6
(% by weight)

Maleic acid 16 8 20 16 16 14
30 Benzenesulphonic

acid

Sulphamic acid

O N += N

2
1
Sulphuric acid /
Xanthum gum 0 .6
35 Waters & Minors  -~---cc-c--- up to 100 -~-=-~=----

Viscosity (cps) 180 320 950 480 180 180



20 Linescal e renoving test: ‘The |inmescal e renpval tests have been
conduct ed nmeasuri ng the weight loss of a marble block (6 +/- 0.2 gr.).
Cohpositions I, Il, IlIl and V were conpared to conposition 1V,
taken as a reference. B (better) stands 25 for nore weight |oss of the
mar bl e bl ock a50 cb%%ged to the reference. W (worse) stapgsukesn2éssss
wei ght | oss of e marble block as conpared to the reference. 3
m . of each of the conp03|t|ons | to V waszgpplied with 30 a pipette on
bl ocks put on a 90 _g vertlcal) pl an and left act for 10 ninutes.
After this the c8hp s?t IGRE wer e rinsed and the process was repeated
three tines. 35 The above results show that the conpositions of

t he present gsﬁiﬁbﬂwem ussd gt owbr€atfdimad- sor fproeideucdxcellan:

g?} ggzggr faces eleescaJI.errperevmeo%aiur fpae%% saf et %’CJ'[I'%?JJ[SS§7?268%S excélﬁ.ent

25 surf &essturfated shfemni ttoasthel | sagfaapsovbdesatedscoherewith.
renoval perfornagﬁgth&s‘ﬁ:&ieconpgﬁ |0Q:%mp|°s§gg°hg V&letiS four{a\/) to be
oSl

Accordingly the 1'ons Er esent i nvent on have} qﬂ%n
found to be partPéHFh@‘FJya%Jt}f ts&’d-ltébflﬁr“b’ PESHHRP 118TGE ﬁBB %ﬂﬁ%ﬁ t
automati ¢ di sh waabémstic disnmashemashndgwashing nesshines. TRénalbyvehen
results also SIPASLH Ak he! NA£LBESUTS Qie aélr@eﬁiéér sabl £ Is{ataiﬁetfﬁsel n

an acidic co OS|F§on conpri si.ng %EIC acid alone_or in onbi nat 1 on
with a secon acFiéISPﬁ%*F%’F/eﬁMe°PF‘B%§{:"a¥%nS.LOar?eﬁﬁgﬁl Beﬁtlh(?rr?‘kﬁﬁ?ef ot-%aid
conposi ti on (seetheyppsévér inhalbtiver bystivonpmesi tifoacidiardramdmissi tion
[1l versus conposition V). 15 2) Exanpl es



Furt her exanpl es of corrposi‘mtordﬁg—t%—t he present I nvention are

the foll ow ng. These conp05| conprising the listed
i ngredients in the- list lmm"mm f ""s (wei ght 9.
iti 3 4

Conmposi tions 25 | ngr edi ents: 5 6

(% by wei ght) &@ e| c acid 16 16  pctfusosnzéss 30
Benzenesulphonlc 2 2 2 / 2
Sul pham ¢ acid 1 / ] 1 17 1 Sul phuric acid /
/ / / 2 / Xant hum gum 0.3 0.5 0.8 0.6 0.3
0.3 35 waters & Mnors ~  ----------- up to 100 ------------

Viscosity (cps) 180 320 950 480 180 180 WD 97/ 06228
PCT/ US96/ | 2685 26 at 7.5 1/ sec
Conpositions 1 to 6 were found to provide excell ent | i mescal e renoval
performance as well as excellent 5 surface safety to the surfaces
treated thergwth. Furthernore, said conpositions were found to
be parti cul grdey isnbadakeid:or descaling | arge appliances |ike

aut emati c di sh washers and washi ng machi nes. Finally when _
1. An aqueous acidic liquid cleaning composition having

a pH below 2, suitable for removing limescale
deposits from hard-surfaces, comprising from 0.01% to

10 45% by weight of the total composition of maleic
acid, a second acid which has a first pKa not
exceeding 5, and from 0.05% to 5% by weight of the
total composition of an acid-stable thickener.

15 2. A composition according to claim 1 wherein said
composition comprises from 1% to 25% by weight of the
total composition of maleic acid, and preferably from
6% to 20%.

20 3. A composition according to any of the preceding
claims comprising from 0.1% to 20% by weight of the
total composition of said second acid which' has a
first pKa not exceeding 5, or mixtures thereof,
preferably from 0.1% to 10% and more preferably from
25 - 0.1% to 7%.

4. A composition according to any of the preceding
claims wherein said second acid is selected from the
group of sulphamic acid, sulphuric acid, alkyl

30 sulphonic acids wherein the alkyl chain is a Cl to Cé
linear or branched alkyl chain, aryl sulphonic acids
~according to the following formula :



applied on the surfaces to reated via a spray-type 10 dispenser said
conpositions are safe to t mm’# ""m\ﬂ”u”m t hey prevent inhalation by the
user of acidic droplets. 6228

PCT/ US96/ 12685 What is clained

I S 1. An agyensgaci dic Iiquid cleaning corrposi tion havi pgr/use61268s a
pH below 2, suitable for renoving |inmescal e deposits from
hard-surfaces, conprising fromO0.01%to 10 2g 45% by wei ght of the tota
conposition of maleic -acid, _a second_acid which has a first pKa not
exceeding 5, and fromO0.05%to 5% b¥ dnei ght Q5 the t ot al

conposition of an acid-stable thic : 2. A conposition

according to claim 1 wherein nposition conprises from 1%

to 25% by wei ght of the Ry | ei ¢ acid, and
preferably from 6% to 20% conposition accordlng to
any of the preceding clqans conprising fromO0.1%to 20% by -

wei ght of the . total conposit®on of sdtsl second acid which has a
first pKa not exceeding 5, or mxtures thereof, preferably from
0.1%to 10% and nore preferably frém 25 1% to 7%° 4. A.

conp05|t|on according to any of the preceding
wherein R;, Ry, R3, Ry and Rg are each H or SO3H, or

- linear or branched Cyp-C4 alkyl chain; or mixtures
5 thereof.

5. A composition according to any of the preceding
claims wherein said second acid is selected from the
10 group of sulphamic acid, sulphuric acid, benzene
sulphonic acid or mixtures thereof, and preferably is

benzene sulphonic acid. -

6. A composition according to any of the preceding
15 claims wherein said composition comprises from 0.05%
to 1% by weight of the total composition of said
acid-stable thickener, or mixtures thereof,
preferably from 0.05% to 0.8% and more preferably

from 0.1% to 0.7%.

20
7. A composition according to any of the preceding
claims wherein said thickener is a synthetic
thickener including polyurethanes, co-polyacrilates
and polyacrilamides, or a polysaccharide thickener
25 including substituted cellulose materials,

carboxymethylcellulose, hydroxymethylcellulose and
naturally occurring thickeners, or mixtures thereof,
and preferébly is xanthum gum or derivatives thereof
or mixtures thereof.

30



claims wherein said second acid is sel é'cf ed fromthe ~group of
2y chain s acico oo (ERIR MMM o Snchea sror chaine arv '

sul phoni ¢ aci ds accOdrding td tfie following formula WD
97/.06228 WO 97/06228 PCT/ US96/ 12685 PCT/US96/12685
28 [err] wherein R err], Rerr], Rerr], Rerr] and R err]
are each Hor SJerr]H, or | i near or branched Cerr]-Cerr] alkyl
chain; or mxtures 5 t her eof . 529 A conposition according to

any of the prea:ediAngcomposltmzhaimomid&ngi ntsai ghysee@ndchel dpiscadimet ed
fromthe 10 grouRy 5qfhs %ﬂ-l saJ. rqp Liﬁ%ﬁ“ﬁrt%%'rdc F1584€ a
ereo prerer

sul phoni ¢ acid or m Xt ar es

nzene
sul phoni ¢ aci d. sueffacAanéorrﬁe%w'r% f&’&‘}brmh?g gEUPangf oROnigRic,
precedi ng 15 cl aniwndker ei n caiidntonpPosi kwdbteeiPhises fr anpRotidic

Lo 196 by wei gyt of e taabnf@TBEohILO-EL SRlfece. gna BRLALSAAN Qo g oo

t hi ckener, m Xt
and. nore pref er ably cationicf r oAwDEATHANS 0. ?%—‘0261119 7'=° Atheonmpdermilsn
according to any @R RHRNPr&eedivhgrein X is a counteranion, Ry is a

- Cg-C3p hydrocarbon chain and Ry, Rz and Ry are
independently selected from H or C3-Cs4 hydrocarbon
10 chains.

9. A composition according to any of the preceding
claims wherein the pH is below 1.5 and preferably is
from 0.3 to 1.
15
10. A process of treating hard-surfaces, wherein a
composition according to any of the preceding claims
is applied in its neat form or in a diluted form onto
said surfaceé, then left to act onto said surfaces
20 and then removed by rinsing.

11. A process of treating hard surfaces according to
claim 10 wherein said composition is dispensed from a
spray-type dispenser.

25 ,

12. The use of thickened aqueous acidic liguid
.compositions comprising maleic acid and a second acid
which has a first pKa not exceeding 5 for removing
limescale in automatic dish washers and/or washing

30 machines.

13. An acidic liquid composition packaged in a spray-type
dispenser, comprising from 0.01% to 45% by weight of
the total composition of maleic acid, a second acid

v 35 which has a first pKa not exceeding 5, and an acid-
stable shear thinning thickener.



[

claims wherein said thickey i
i ncl udi ng pol yur et hanes, i “iﬁﬁmﬂ“ﬂ
[ | 8 nIC

wRYynNt hetic t hi ckener
\mm\ and pol yacril am des, or a

pol ysacchari de thi ckener wdi g substituted cellul ose .
mat eri al s, ' car boxynet hyl cel | ul ose, hydr oxynet hyl cel | ul ose and
natural ly occuwgggﬁbpi ckeners, or m xtures thereof, perAISpe/2bssr abl y
i's xanthum gum or derrvatives thereof or m xtures thereof. 30

WD 97/ 06228 o PCT/ US96/ 12685

29 8. A conposition according  to any of  the pr ec,ediﬁnﬁg

cl ai ms wherei n safd EeRpBSEt PN amurddidd-steRde dddckener, 1n Aft ¢ 3deeqis

sel'ected fromthe graejdiof Tieniidicomposition apmpniging makeiomeid and

. Zwitterionic, anphQLeSAF 2cid whidl TRgd Al Bi e BRd WSS éﬂ@éé‘&ifngf agd
preferably is a cationic surfactant accordi to the of mul a

Rlerr] R err] Rl err] R &®r ifpEpye usfape wfafefivh i $hy BHrAGe BReaREer r]

is a £ err] - €haeFawidndr ocarbon chain and R2, R3 and R4 are
i ndependently selected fromH or Cerr]-Cerr] hydrocarbon 10 chai ns.
9., A conposition according to any of the preceding cl ai ns

wherein the pH i 85beThey 856 afid 3w cdeidiftakile thickenery oy, 2R t gAPEOYS

10. A process of treatidir hpighsa!r ESmSSs el ebdimprising maledrpastid Oto
according to any of the precedin | al B . i ied in its neat
formor in a dilut ed”f'%?%eo estale rg@%‘l”(f‘%ﬁ?f@%@%@%én left to act onto
sai d surfacek020 and then renoved by rinsing. 11. A process of
treating hard supgacemeicGeedigld AR acid-stablai rehlilkehereidccsrding to

conposition is dispensed froma_ . , JSpray-type di. r :
The use of  thi cRLALH {5031’6[?58&3 sajd BPRYob{Pior i3 Hi3Blnsed to whe
surfaces to be treated via a spray-type dispenser.



conpositions conprising maleic acid and a second acid - § Which hapeg copy
first pKa not exceeding 5 for renoving | hﬂéjan gutomat ic di §h
washers and/ or washi ng 30 machi nes. 13." An acidic liquid
conposition packaged in a spray-type di spenser, conpri si nagey
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(54) Title: ACIDIC CLEANING COMPOSITIONS
(57) Abstract

Compositions are described which are aqueous cleaning compositions for removing limescale on hard surfaces which comprise maleic
acid, an acid which has a first pKa not exceeding 5, or mixtures thereof, and an acid-stable thickener. Said compositions exhibit improved
limescale removal performance and improved surface safety when used to treat hard surfaces. Said compositions are particularly suitable
to be used for removing limescale in large appliances like automatic dish washers and washing machines.




