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Description 

Technical  field 

5  The  present  invention  relates  to  cleaning  compositions  for  hard  surfaces.  The  compositions  of  the  present  invention 
are  designed  for  optimum  performance  in  removing  limescale  and  are  thickened  without  the  use  of  a  thickener  com- 
pound. 

Background  of  the  invention 
10 

Compositions  for  cleaning  hard  surfaces,  including  compositions  for  removing  limescale,  are  well  known  in  the  art. 
Such  compositions,  which  are  characterized  mainly  by  a  strong  acidity,  are  disclosed  for  instance  in  EP  496  188. 

Limescale  is  mainly  found  in  such  places  as  sinks,  toilet  bowls  and  bathtubs,  i.e.  vertical  surfaces.  Therefore,  it  is 
desirable  to  give  some  viscosity  to  compositions  for  removing  limescale  so  as  to  prevent  said  compositions  from  running 

is  down  said  vertical  surfaces.  Indeed  thick  compositions  cling  to  vertical  surfaces,  thus  they  have  more  time  to  act  on 
vertical  surfaces  before  they  run  down  said  surfaces.  It  is  however  undesirable  to  use  thickener  compounds  in  such 
compositions  for  various  reasons.  For  instance,  thickener  compounds  may  significantly  raise  formula  costs.  Also,  thick- 
eners  may  create  issues  relating  to  processing  and  product  stability,  especially  in  extreme  acidic  conditions.  Further- 
more,  thickeners  may  affect  the  limescale  removing  performance  of  the  composition.  Finally,  thickeners  do  not  con- 

20  tribute  to  the  cleaning  performance  of  the  composition. 
It  is  therefore  desirable  to  provide  limescale  removing  compositions  in  the  form  of  self-thickened  systems.  Self- 

thickened  systems  have  been  disclosed  for  instance  in  EP-A-0518401  .  In  these  systems,  the  thickening  effect  is  ob- 
tained  by  the  combination  of  an  anionic  surfactant,  a  nonionic  surfactant  and  an  electrolyte.  It  has  however  been  found 
that  such  systems  are  not  optimum  for  limescale  removing  compositions.  Indeed,  this  approach  does  not  seem  to 

25  provide  viscosity  in  a  strongly  acidic  system  unless  very  high  levels  of  ingredients  are  used,  and  strong  negatives  have 
been  observed  on  limescale  removal.  Furthermore,  the  stability  of  anionic  surfactants  may  be  problematic  in  such 
strongly  acidic  conditions. 

It  has  now  been  found  that  a  stable  self-thickened  effect  could  be  obtained  in  an  acidic  medium,  without  compro- 
mising  on  the  limescale  removing  efficiency  of  the  composition  by  combining  a  quaternary  ammonium  salt  surfactant 

30  with  a  nonionic  surfactant.  This  solution  has  the  additional  advantage  that  the  thickening  system  also  fulfills  a  detergent 
function. 

Additionally  it  has  been  found  that  the  compositions  according  to  the  present  invention  have  the  advantage  that 
the  use  of  the  quaternary  ammonium  salts  cationic  surfactants  described  hereinafter  in  combination  with  an  acid  pro- 
vides  significant  disinfectancy  benefits.  This  advantage  is  particularly  useful  in  a  composition  which  is  meant  to  be 

35  used  primarily  on  bathroom  and  kitchen  surfaces. 
GB  2  071  688  teaches  that  quaternary  ammonium  salts  can  be  used  to  thicken  an  acidic  solution,  provided  they 

are  combined  with  an  amine  or  amine  oxide.  In  the  '688  patent,  nonionic  surfactants  are  presented  as  an  alternative 
to  the  quaternary  ammonium  salts. 

EP  188  025  teaches  that  quaternary  ammonium  salts  can  be  used  to  thicken  an  acidic  peroxygen-based  solution, 
40  provided  they  are  combined  with  a  strong  mineral  acid. 

US-4  612  135  discloses  a  sanitary  cleaning  composition  comprising  phosphoric  acid,  oxalic  acid,  a  nonionic  sur- 
factant  and  a  fluorinated  quaternary  ammonium  surfactant.  The  quaternary  ammonium  surfactants  according  to  the 
present  invention  are  not  disclosed. 

US-4  016  089  discloses  a  denture  cleaning  concentrate  consisting  essentially  of  an  aqueous  solution  containing 
45  orthophosphoric  acid,  alkyl  phenyl  polyglycolether,  quaternary  ammonium  germicide  and  a  chemical  indicator  for  pH 

which  undergoes  a  colour  change  at  pH  about  4.5. 

SUMMARY  OF  THE  INVENTION 

so  The  compositions  according  to  the  present  invention  are  aqueous  compositions  comprising  from  0.  1  %  to  45%  by 
weight  of  the  total  composition  of  an  acid  whereby  the  pH  as  is  of  said  compositions  is  of  from  0.1  to  4.5,  said  compo- 
sitions  further  comprising  a  thickening  system  whereby  said  compositions  are  stable  and  have  a  viscosity  of  from  10 
to  700  cps  at  60  rpm  shear  rate  at  20°c,  said  thickening  system  comprises  from  0.5%  to  15%  by  weight  of  the  total 
compositions  of  a  mixture  of  a  nonionic  surfactant  according  to  the  formula  R(CH2CH20)nH,  wherein  R  is  a  primary  or 

55  secondary,  straight  or  branched  alcohol  rest  having  from  8  to  24  carbon  atoms,  preferably  from  1  2  to  1  8,  and  n  is  from 
1  to  15,  with  a  cationic  surfactant  according  to  the  formula  R-|R2R3R4N+  X",  wherein  X  is  a  counteranion,  R-,  is  a  C12_2o 
hydrocarbon  chain  and  R2,  R3  and  R4  are  independently  selected  from  H  or  a  C-,.4  hydrocarbon  chains,  said  compo- 
sitions  being  free  of  a  cold-water  soluble  inorganic  peroxy  compound. 

2 
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DETAILED  DESCRIPTION  OF  THE  INVENTION 

The  compositions  of  the  present  invention  are  designed  for  removing  limescale  or  soils  comprising  limescale  as 
a  main  component.  Thus  they  comprise,  as  a  first  essential  ingredient,  an  organic  or  inorganic  acid  or  mixtures  thereof. 

5  Appropriate  acids  for  use  herein  are  disclosed  for  instance  in  EP  411  708,  EP  496  188,  GB  2  106  927,  EP  200  776, 
and  EP  336  878.  Although  a  wide  variety  of  acids  are  suitable  for  use  herein  from  a  pure  performance  viewpoint,  it  is 
preferred  to  avoid  the  use  of  strong  inorganic  acids  such  as  phosphoric  acid  or  HCI,  for  environmental  reasons  and 
for  surface  safety.  Preferred  for  use  herein  are  organic  acids  or  mixtures  thereof.  Particularly  preferred  for  use  herein 
are  weak  organic  acids,  and  particularly  preferred  is  maleic  acid  which  is  particularly  appealing  from  both  in  terms  of 

10  environmental  compatibility  and  performance.  The  compositions  according  to  the  present  invention  comprise  from 
0.1%  to  45%  by  weight  of  the  total  composition  of  an  acid  or  mixtures  thereof,  preferably  from  4%  to  25%.  Thus,  the 
compositions  according  to  the  present  haveapH  as  is  of  from  0.1  to  4.5,  preferably  0.5  to  2.0,  most  preferably  about  1  .0. 

As  the  second  essential  ingredient,  the  compositions  according  to  the  present  invention  comprise  a  thickening 
system  which  consists  of  a  mixture  of  certain  cationic  surfactants  with  nonionic  surfactants.  In  a  highly  preferred  em- 

's  bodiment,  the  compositions  according  to  the  present  invention  are  free  of  a  thickener  compound,  i.e.  a  compound 
which  has  the  sole  purpose  of  thickening  the  composition. 

The  suitable  cationic  surfactants  for  use  herein  are  according  to  the  formula  R1  R2R3R4N+  X",  wherein  X  is  a  coun- 
teranion,  R1  is  a  C12_20  hydrocarbon  chain  and  R2,  R3  and  R4  are  independently  selected  from  H  or  C1.4  hydrocarbon 
chains.  In  a  preferred  embodiment  of  the  invention,  R-,  is  a  C14.18  hydrocarbon  chain,  most  preferably  C16  or  C18,  and 

20  R1  ,  R2  and  R3  are  all  three  methyl,  and  X  is  halogen,  preferably  bromide  or  chloride,  most  preferably  bromide.  It  is  also 
possible  to  use  mixtures  of  such  cationic  surfactants  without  departing  from  the  spirit  of  the  present  invention. 

Nonionic  surfactants  for  use  herein  are  compounds  having  the  general  formula  R(CH2CH20)nH,  wherein  R  rep- 
resents  a  hydrophobic  moiety,  as  defined  below,  and  n  represents  the  average  number  of  ethylene  oxide  moieties. 
These  compounds  are  typically  obtained  by  condensing  ethylene  oxide  and  with  a  hydrocarbon  having  a  hydroxyl 

25  group,  in  the  presence  of  an  acidic  or  basic  catalyst.  In  the  present  invention,  the  hydrophobic  moiety  of  the  nonionic 
compound  is  a  primary  or  secondary,  straight  or  branched  alcohol  having  from  8  to  24  carbon  atoms,  preferably  12  to 
18,  and  n  varies  from  1  to  15.  Such  suitable  surfactants  for  use  herein  are  commercially  available,  for  instance  from 
Shell  under  the  trade  name  Dobanol  @  ,  or  from  BASF  under  the  trade  name  Lutensol  @  . 

The  compositions  according  to  the  present  invention  comprise  from  0.5%  to  1  5%  by  weight  of  the  total  composition 
30  of  said  thickening  system,  preferably  from  1%to8%.  The  compositions  according  to  the  present  invention  consequently 

have  a  viscosity  in  the  range  of  from  10  cps  to  700  cps  at  60  RPM  at  20°c,  preferably  from  20  cps  to  200  cps,  most 
preferably  30  cps  to  60  cps. 

The  selection  of  the  most  appropriate  thickening  system  depends  on  such  factors  as  the  target  viscosity,  the  acid 
concentration  and  the  limescale  removal  performance  target.  In  mere  terms  of  viscosity,  it  has  been  found  that  using 

35  straight  alkyl  chains  in  both  the  cationic  and  the  nonionic  surfactants  provides  the  best  viscosity  build  up.  In  the  system 
according  to  the  present  invention  the  combination  of  the  cationic  surfactant  with  the  nonionic  surfactant  allows  to  build 
viscosity  in  an  aqueous  solution  of  an  acid,  even  a  weak  organic  acid,  whereby  this  system  is  stable  and  the  limescale 
removal  performance  of  said  viscosified  solution  is  substantially  preserved. 

An  appropriate  way  to  proceed  in  determining  a  suitable  thickening  system  for  a  given  composition  is  to  start  by 
40  defining  the  desired  limescale  removing  performance  for  said  composition,  i.e.  the  type  and  concentration  of  acid,  and 

to  prepare  a  corresponding  aqueous  solution  of  said  acid.  Then  various  combinations  of  cationic  and  nonionic  sur- 
factants  can  be  tried  in  order  to  obtain  the  target  viscosity  as  a  stable  composition.  By  stable,  it  is  meant  herein  that 
the  composition  undergoes  no  phase  separation  during  a  substantial  period  of  time  in  a  temperature  range  of  from  0°c 
to  50°c.  The  most  appropriate  system  can  thus  be  selected  by  trial  and  error. 

45  The  compositions  according  to  the  present  invention  may  further  comprise  such  optional  ingredients  as  solvents, 
bleaches,  bactericides,  perfumes,  dyes  and  the  like,  provided  they  are  compatible  in  the  acidic  medium  of  the  compo- 
sitions  according  to  the  present  invention. 

The  compositions  according  to  the  present  invention  are  further  illustrated  by  the  following  examples. 

so  Examples 

The  following  compositions  are  prepared  by  mixing  the  listed  ingredients  in  the  listed  proportions. 

55 
I  II  III  IV  V 

CTAB  3.2  4.2  - 

3 
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(continued) 

5 

10 

15 

20 

I  II  III  IV  V 
Cetrimide  -  -  4.2  - 
STAB  -  -  -  4.2  1.0 
Maleic  acid  8.0  8.6  8.6  8.6  8.0 
Dobanol23-3®  1.6  2.9  2.1  0.8  0.5 
pHasis  1.0  0.9  0.9  0.9  0.9 
Viscosity  (cps  at  60rpm)  47  29  70  270  20 

VI  VII  VIII  IX 

CTAB  3.0  4.2  4.2  5.0 
Maleic  acid  10.0  12.6  4.2  10.0 
Dobanol23-3®  1.6  3.4  1.3  1.6 
Lutensol  ON  30®  0.4  -  -  0.4 
pHasis  0.9  0.8  1.1  1.0 
Viscosity  (cps  at  60rpm)  30  54  200  41 

In  the  above  examples: 
CTAB  stands  for  a  C16  trimethyl  ammonium  bromide;  Cetrimide  stands  for  C14  trimethyl  ammonium  bromide;  STAB 
stands  for  C1  8  trimethyl  ammonium  bromide;  Dobanol®  23-3  is  aC12-C13ethoxylated  alcohol  with  an  average  degree 
of  ethoxylation  of  3,  available  from  Shell;  Lutensol®  ON  30  is  a  C8-C12  ethoxylated  alcohol  with  an  average  degree 
of  ethoxylation  of  3. 

All  the  compositions  according  to  the  examples  above  were  stable  during  10  days  at  50°c. 

30 
Claims 

1.  An  aqueous  cleaning  composition  comprising  from  0.1%  to  45%  by  weight  of  the  total  composition  of  an  acid 
whereby  the  pH  as  is  of  said  composition  is  of  from  0.1  to  4.5,  said  composition  further  comprising  a  thickening 

35  system  whereby  said  composition  is  stable  and  has  a  viscosity  of  from  1  0  to  700  cps  at  60  rpm  shear  rate  at  20°c, 
characterized  in  that  said  thickening  system  comprises  from  0.5%  to  15%  by  weight  of  the  total  composition  of  a 
mixture  of  a  nonionic  surfactant  according  to  the  formula  R(CH2CH20)nH,  wherein  R  is  a  primary  or  secondary, 
straight  or  branched  alcohol  rest  having  from  8  to  24  carbon  atoms,  preferably  from  12  to  18,  and  n  is  from  1  to 
15,  with  a  cationic  surfactant  according  to  the  formula  R-|R2R3R4N+  X",  wherein  X  is  a  counteranion,  R-,  is  a  C12.20 

40  hydrocarbon  chain  and  R2,  R3  and  R4  are  independently  selected  from  H  or  a  Ci_4  hydrocarbon  chains,  said 
composition  being  free  of  a  cold-water  soluble  inorganic  peroxy  compound. 

2.  A  composition  according  to  claim  1  which  comprises  from  1%  to  8%  of  said  mixture  of  said  nonionic  and  said 
cationic  surfactant. 

45 
3.  A  composition  according  to  the  preceding  claims,  wherein  said  acid  is  an  organic  acid. 

4.  A  composition  according  to  claim  3,  wherein  said  acid  is  maleic  acid. 

50  5.  A  composition  according  to  the  preceding  claims  which  comprises  from  4%  to  25%  by  weight  of  the  total  compo- 
sition  of  said  acid. 

6.  A  composition  according  to  the  preceding  claims  wherein  in  said  cationic  surfactant  R-,  is  a  C14.18  hydrocarbon 
chain,  most  preferably  C16  or  C18,  and  R-,,  R2  and  R3  are  all  three  methyl,  and  X  is  bromide  or  chloride. 

55 
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Patentanspriiche 

1.  WaBrige  Reinigungszusammensetzung,  umfassend  0,1  bis  45  Gew.-%  der  Gesamtzusammensetzung  einer  Sau- 
re,  wodurch  der  pH  der  Zusammensetzung  0,1  bis  4,5  betragt,  wobei  die  Zusammensetzung  weiterhin  ein  Verdik- 

5  kungssystem  umfaBt,  wodurch  die  Zusammensetzung  stabil  ist  und  eine  Viskositat  von  10  bis  700  cps  bei  60  U/ 
min  Scherrate  bei  20°C  aufweist,  dadurch  gekennzeichnet,  da(3  das  Verdickungssystem  0,5  bis  15  Gew.-%  der 
Gesamtzusammensetzung  einer  Mischung  eines  nichtionischen  Tensids  gema(3  der  Formel  R(CH2CH20)nH,  worin 
R  ein  primarer  oder  sekundarer,  gerader  oder  verzweigter  Alkoholrest  mit  8  bis  24  Kohlenstoffatomen,  vorzugs- 
weise  12  bis  18,  ist  und  n  1  bis  15  ist,  mit  einem  kationischen  Tensid  der  Formel  R-|R2R3R4N+X",  worin  X  ein 

10  Gegenion  ist,  R-,  eine  C12.20-Kohlenwasserstoffkette  ist  und  R2,  R3  und  R4  unabhangig  voneinander  aus  H  oder 
C1.4-Kohlenwasserstoffketten  gewahlt  sind,  wobei  die  Zusammensetzung  frei  an  einer  in  kaltem  Wasser  loslichen, 
anorganischen  Persauerstoffverbindung  ist. 

2.  Zusammensetzung  nach  Anspruch  1  ,  umfassend  1  bis  8  %  der  Mischung  des  nichtionischen  und  des  kationischen 
is  Tensids. 

3.  Zusammensetzung  nach  mindestens  einem  der  vorangehenden  Anspruche,  wobei  die  Saure  eine  organische 
Saure  ist. 

20  4.  Zusammensetzung  nach  Anspruch  3,  wobei  die  Saure  Maleinsaure  ist. 

5.  Zusammensetzung  nach  mindestens  einem  der  vorangehenden  Anspruche,  umfassend  4  bis  25  Gew.-%  der  Ge- 
samtzusammensetzung  der  Saure. 

25  6.  Zusammensetzung  nach  mindestens  einem  der  vorangehenden  Anspruche,  wobei  in  dem  kationischen  Tensid  R-, 
eine  C14.18-Kohlenwasserstoffkette,  am  meisten  bevorzugt  C16  oder  C18,  ist,  und  R-,,  R2  und  R3  alle  drei  Methyl 
sind,  und  X  Bromid  oder  Chlorid  ist. 

30  Revendications 

1.  Une  composition  nettoyante  aqueuse  comprenant  de  0,1%  a  45%,  en  poids  de  la  composition  totale,  d'un  acide 
de  telle  sorte  que  le  pH  tel  quel  de  ladite  composition  soit  de  0,1  a  4,5,  ladite  composition  comprenant  en  outre 
un  systeme  epaississant,  la  composition  etant  stable  et  presentant  une  viscosite  de  10  a  700  cP  a  une  vitesse  de 

35  cisaillement  de  60tours/min  a  20°C,  caracterisee  en  ce  que  ledit  systeme  epaississant  comprend  de  0,5%  a  1  5%, 
en  poids  de  la  composition  totale,  d'un  melange  d'un  tensioactif  non  ionique  repondant  a  la  formule  R 
(CH2CH20)nH,  dans  laquelle  R  represente  un  residu  alcool  primaire  ou  secondaire,  lineaire  ou  ramifie,  comportant 
de  8  a  24  atomes  de  carbone,  de  preference  de  12  a  18,  et  n  vaut  de  1  a  15,  avec  un  tensioactif  cationique 
repondant  a  la  formule  R-|R2R3R4N+X",  dans  laquelle  X  est  un  contre-anion,  R-,  est  une  chaTne  hydrocarbonee  en 

40  C-12-20  et  R-i>  F*3  et  FU  sont  choisis  independamment  parmi  H  ou  des  chaTnes  hydrocarbonees  en  C-,_4,  ladite 
composition  ne  contenant  pas  de  compose  peroxy  mineral  soluble  dans  I'eau  froide. 

2.  Une  composition  selon  la  revendication  1  qui  comprend  de  1%  a  8%  dudit  melange  dudit  tensioactif  non  ionique 
et  dudit  tensioactif  cationique. 

45 
3.  Une  composition  selon  les  revendications  precedentes,  caracterisee  en  ce  que  ledit  acide  est  un  acide  organique. 

4.  Une  composition  selon  la  revendication  3,  caracterisee  en  ce  que  ledit  acide  est  I'acide  maleique. 

so  5.  Une  composition  selon  les  revendications  precedentes  qui  comprend  de  4%  a  25%,  en  poids  de  la  composition 
totale,  dudit  acide. 

6.  Une  composition  selon  les  revendications  precedentes  caracterisee  en  ce  que,  dans  ledit  tensioactif  cationique, 
R1  est  une  chaTne  hydrocarbonee  en  C14.18,  tout  particulierement  en  C16  ou  C18,  et  R-,,  R2  et  R3  sont  tous  trois 

55  groupes  methyle,  et  X  est  un  bromure  ou  un  chlorure. 
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