
J  
~ "   '  Nil  II  II  II  Nil  IN  I  Nil  Ml  II  I  II 
European  Patent  Office  _  _  ^  
_„.  ©  Publication  number:  0  3 7 8   0 6 4   B 1  
Office  europeen  des  brevets 

©  E U R O P E A N   PATENT  S P E C I F I C A T I O N  

©  Date  of  publication  of  patent  specification:  12.04.95  ©  Int.  CI.6:  C1  1  D  3/39,  C11D  1/83 

©  Application  number:  89870202.2 

@  Date  of  filing:  11.12.89 

The  file  contains  technical  information  submitted 
after  the  application  was  filed  and  not  included  in 
this  specification 

©  Pourable  sulfone  peroxycarboxyllc  acid  compositions. 

®  Priority:  12.12.88  US  282715 

@  Date  of  publication  of  application: 
18.07.90  Bulletin  90/29 

©  Publication  of  the  grant  of  the  patent: 
12.04.95  Bulletin  95/15 

©  Designated  Contracting  States: 
AT  BE  CH  DE  ES  FR  GB  GR  IT  LI  LU  NL  SE 

©  References  cited: 
EP-A-  0  160  342 
EP-A-  0  267  175 
US-A-  4  822  510 

00 

CO 
o  
00 
IX 
oo 

Note:  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any  person ®  may  give  notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition 
CL  shall  be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee 
LU  has  been  paid  (Art.  99(1)  European  patent  convention). 

©  Proprietor:  MONSANTO  COMPANY 
800  North  Lindbergh  Boulevard 
St.  Louis 
Missouri  63167  (US) 

@  Inventor:  Reuben,  Bertie  Joseph 
13254  Laurel  Lake  Court 
St.  Louis 
Missouri  63131  (US) 

©  Representative:  Ernst,  Hubert  et  al 
Monsanto  Services  International  S.A. 
Avenue  de  Tervuren  270/272 
B-1150  Brussels  (BE) 

Rank  Xerox  (UK)  Business  Services 
(3.  10/3.09/3.3.3) 



EP  0  378  064  B1 

Description 

BACKGROUND  OF  THE  INVENTION 

5  The  present  invention  relates  to  pourable  sulfone  percarboxylic  acid  bleach  detergent  compositions 
which  are  chemically  stable. 

The  ability  of  certain  materials  to  bleach  is  widely  used  to  remove  discolorations  or  stains  from  fabrics. 
Although  the  exact  mechanism  by  which  bleaching  agents  function  is  only  partially  understood,  it  is 
generally  known  that  many  stains  and  soils  possess  a  series  of  alternating  single  and  double  bonds  and  that 

io  loss  of  color  can  occur  if  one  of  the  double  bonds  is  destroyed.  Thus,  a  material  which  can  eliminate  a 
double  bond  may  be  an  effective  bleach. 

Categories  of  bleaches  which  are  well  known  in  the  art  include  chlorine  releasing  compounds,  inorganic 
oxygen  bleaches  and  organic  oxygen  bleaches.  Chlorine  releasing  compounds  have  certain  disadvantages 
associated  with  their  use  such  as,  for  example,  their  tendency  to  weaken  or  degrade  fabrics,  a  tendency  to 

75  react  with  other  components  of  compositions  in  which  they  are  present  and  their  tendency  to  fade  the 
colors  of  many  dyed  fabrics.  Also,  some  bleaching  conditions  cause  yellowing  of  certain  synthetic  or  resin 
treated  fabrics. 

EP-A-0  160  342  discloses  aqueous  liquid  bleaching  compositions  containing  a  particulate  water- 
insoluble  organic  peroxyacid  which  are  not  of  the  sulfone  type,  stably  suspended  in  an  acidic  surfactant 

20  structured  liquid. 
While  inorganic  oxygen  bleaches  overcome  many  of  the  disadvantages  found  with  active  chlorine 

releasing  compounds,  they  have  the  disadvantage  that  they  must  be  used  at  relatively  high  temperatures 
such  as  85  °C  or  higher.  This  drawback  becomes  significant  in  light  of  the  modern  trend  of  using  lower 
wash  temperatures  which  are  generally  less  than  about  60  °  C  in  order  to  reduce  energy  cost  and  prolong 

25  the  life  of  the  fabric.  As  a  result,  it  is  generally  necessary  to  improve  the  low  temperature  performances  of 
inorganic  oxygen  bleaches  through  the  addition  of  agents  known  as  bleach  activators.  Unfortunately,  this 
approach  typically  requires  the  use  of  either  a  large  excess  of  the  inorganic  oxygen  bleach  or  the  use  of  a 
bleach  activator  in  order  to  obtain  an  acceptably  complete  and  rapid  release  of  the  active  bleach  species. 
Still  another  disadvantage  is  that  the  bleach  activator  must  contain  within  its  structure  moieties  which,  upon 

30  release  of  the  effective  bleaching  species,  become  side  products  contributing  little  or  nothing  to  the  bleach 
activity.  Thus,  the  inclusion  of  these  moieties  tends  to  be  wasteful. 

The  disadvantages  of  chlorine  bleaches  and  inorganic  oxygen  bleaches,  whether  used  alone  in  or 
combination  with  activators,  can  be  overcome  by  the  use  of  effective  organic  oxygen  bleaches,  especially 
the  peroxycarboxylic  acids.  Unfortunately,  when  dissolved  in  water,  percarboxylic  acid  bleaches  are 

35  unstable,  losing  their  active  oxygen  and  converting  to  carboxylic  acid.  Thus,  it  is  not  possible  to  make  a 
stable  aqueous  bleach  solution  with  most  percarboxylic  acids.  However,  a  pourable  bleach  can  be  made 
with  percarboxylic  acids  of  low  water  solubility  by  dispersing  the  peracid  in  water  with  stabilizing  agents  to 
maintain  the  percarboxylic  in  suspension  or  slurry.  The  presence  of  water  in  these  bleach  compositions 
accelerates  their  decomposition  on  storage  such  that  it  is  difficult  to  obtain  acceptable  shelf  life.  Thus,  there 

40  is  a  continuing  need  for  chemically  stable  aqueous  slurry  peroxycarboxylic  acids  for  use  in  effective 
bleaching  of  fabrics. 

SUMMARY  OF  THE  INVENTION 

45  The  present  invention  provides  an  aqueous  liquid  slurry  composition  comprising 
a)  a  sulfone  peroxycarboxylic  acid  having  the  formula, 

O 

50  || 

A  -  S  -  B 

II 

0  

wherein  A  and  B  are  peroxycarboxylic  acid  compatible  organic  moieties  bonded  to  the  sulfur  atom  by  a 
carbon  atom,  at  least  one  of  A  and  B  containing  at  least  one 
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group  bonded  to  a  carbon  atom, 
b)  an  anionic  surfactant, 
c)  a  non-ionic  surfactant,  and 

io  d)  a  salt  stabilizer. 

DETAILED  DESCRIPTION  OF  THE  INVENTION 

Preferably,  organic  moieties  A  and  B  of  the  above  formula  are  selected  from  the  group  consisting  of 
is  cyclic,  linear  or  branched  alkyl  groups  containing  from  about  1  to  about  16  carbon  atoms  (more  preferably 

from  about  2  to  10  carbon  atoms),  aryl  groups,  aromatic  heterocyclic  groups,  polyaryl  groups  consisting  of 
from  2  to  about  4  condensed  benzenoid  rings,  and  combinations  thereof.  Also,  organic  moieties  A  and  B 
can  be  substituted  with  essentially  any  peroxycarboxylic  acid  compatible  group  or  groups  selected  from 
hydroxy,  halogen  (chloro,  bromo,  or  fluoro),  sulfonate,  nitro,  carboxylic  acid,  carboxylate  salt  or  ester, 

20  phenyl,  C1-5  alkoxy  (e.g.  ethoxy),  heteroaryl,  sulfone,  amine  oxide,  amide,  ester,  nitrile  and  sulfate  groups 
and  the  like  to  replace  a  hydrogen  atom  attached  to  the  organic  moieties  A  or  B.  The  organic  moieties  A 
and  B  may  not  contain  substituents  which  would  react  readily  with  the  active  oxygen  from  the  peroxyacid 
group.  Common  reactive  groups  may  include  iodides,  ketones,  aldehydes,  sulfoxides,  sulfides,  mercaptans, 
amines,  reactive  olefins,  etc. 

25  Specific  examples  of  sulfone  peroxycarboxylic  acids  which  can  be  used  in  the  composition  of  the 
invention  are  4,4'-sulfonyldiperoxybenzoic  acid  (SPB),  3-(cyclohexylsulfonyl)  peroxypropionic  acid,  3,3'- 
sulfonyl-diperoxypropionic  acid,  4-(methylsulfonyl)  peroxybenzoic  acid,  1  l-(methylsulfonyl)  peroxyun- 
decanoic  acid,  2,2-sulfonyldiperoxyacetic  acid,  3-(n-decylsulfonyl)  peroxypropionic  acid, 
3-(n-octylsulfonyl)  peroxypropionic  acid, 

30  3-(n-hexylsulfonyl)  peroxypropionic  acid, 
3-  (n-butylsulfonyl)  peroxypropionic  acid, 
4-  (n-octylsulfonyl)  peroxybutyric  acid, 
4-(decylsulfonyl)  peroxybutyric  acid, 
4-(n-nonylsulfonyl)  peroxybutyric  acid, 

35  3-(n-heptylsulfonyl)  peroxypropionic  acid,  and 
3-(n-nonylsulfonyl)  peroxypropionic  acid. 
3-(n-octylsulfonyl)  peroxybutyric  acid. 

Included  among  the  organic  moieties  A  and  B  of  the  above  formula  are  alkyl,  aralkyl  inclusive  of  cyclic, 
straight  and  branched  chain  radicals,  such  as  methyl,  ethyl,  propyl,  isopropyl,  cyclopropyl,  cyclohexyl, 

40  tertiary  butyl,  n-butyl  and  the  various  forms  of  amyl,  hexyl,  heptyl,  octyl,  nonyl,  decyl,  undecyl,  dodecyl, 
tridecyl,  tetradecyl,  pentadecyl,  hexadecyl,  heptadecyl,  octadecyl,  benzyl,  phenylethyl,  naphthylethyl, 
tolylethyl,  methylbenzyl,  phenylbenzyl  and  the  like,  aryl  groups  and  alkaryl  groups  such  as  phenyl, 
biphenyl,  tolyl,  xylyl,  naphthyl,  and  the  like.  It  is  preferred  that  such  A  and  B  groups  contain  from  1  to  18 
carbon  atoms.  More  preferably,  A  is  Cg-12  alkyl,  and  B  is  C3-6  alkyl.  Most  preferably  A  is  a  hydrocarbyl 

45  group  containing  from  6  to  12  carbon  atoms  and  containing  no  peracid  group  while  B  is  a  hydrocarbyl 
group  containing  from  two  to  seven  carbon  atoms  substituted  with  one  peracid  group.  The  preferred 
hydrocarbyl  group  is  a  linear  alkyl  group  having,  when  present,  a  peracid  at  the  terminal  carbon  atom. 
However,  the  peracid  group  can  be  located  on  other  carbon  atoms  of  the  alkyl  chain.  Typical  examples  of 
compounds  and  groups  of  compounds  within  the  above  formula  are: 

50 

55 
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15 

A  B 

CG  -12  alkyl  Ci  -6  alkyl  (C03H)n 
CG  -12  alkyl  C3-g  alkyl  (C03H)n 
Cg-12  alkyl  C3-is  alkyl  (C03H)n 
Cg-12  alkyl  peroxypropionic 
Cg-12  alkyl  peroxybutyric 
Cg-12  alkyl  peroxyhexanoic 
Cg-12  alkyl  3-peroxypropionic 
Cg-12  alkyl  4-peroxybutyric 
n-decyl  3-peroxypropionic 
n-octyl  3-peroxypropionic 
n-hexyl  3-peroxypropionic 
n-butyl  3-peroxypropionic 
n-octyl  4-peroxybutyric 
n-decyl  4-peroxybutyric 
n-nonyl  3-peroxypropionic 
n-heptyl  3-peroxypropionic 
n-nonyl  4-peroxybutyric 

20 

25 

30 

35 

40 
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50 
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For  further  discussion  of  sulfone  peroxycarboxylic  acids  useful  in  the  composition  of  the  invention  see 
compounds  disclosed  in  U.S.  patent  4,758,369  issued  July  19,  1988. 

In  a  particular  embodiment  of  specific  sulfone  peroxycarboxylc  herein,  A  represents  alkyl,  and  B  is  a 
peroxybenzoic  acid  group. 

It  is  particularly  surprising  that  members  of  this  class  of  sulfone  compounds  exhibit  a  combination  of  a 
high  level  of  activity  for  bleaching  or  stain  removal,  a  high  degree  of  storage  stability,  and  a  very  low  level 
of  damage  to  dyes  in  colored  articles  subjected  to  bleaching.  Additional  advantages  of  many  sulfone 
peroxycarboxylic  acids  include  unusually  efficient  means  for  their  preparation,  the  ability  to  use  low  cost  raw 
materials  for  their  production,  and  physical  properties  which  enable  them  to  be  efficiently  incorporated  into 
various  formulated  products. 

Surfactants  useful  in  the  compositions  of  the  invention  can  be  selected  from  the  group  consisting  of 
organic  anionic  and  non-ionic  surfactants.  These  surfactants  are  well  known  in  the  art. 

Water-soluble  salts  of  the  higher  fatty  acids,  that  is,  "soaps",  are  useful  as  the  anionic  surfactant  in  the 
compositions  of  the  invention.  This  class  of  surfactants  includes  ordinary  alkali  metal  soaps  such  as  sodium, 
potassium,  ammonium  and  alkanolammonium  salts  of  higher  fatty  acids  containing  from  about  8  to  about  24 
carbon  atoms  and  preferably  from  about  10  to  about  20  carbon  atoms. 

Another  class  of  anionic  surfactants  includes  water-soluble  salts,  particularly  the  alkali  metal,  ammonium 
and  alkanolammonium  salts,  of  organic  sulfuric  reaction  products  having  in  their  molecular  structure  an  alkyl 
group  containing  from  about  8  to  about  22  carbon  atoms  and  a  sulfonic  acid  or  sulfuric  acid  ester  group. 
Included  in  the  term  "alkyl"  is  the  alkyl  portion  of  acyl  groups.  Examples  of  this  group  of  synthetic 
surfactants  which  can  be  used  in  the  present  detergent  compositions  are  the  sodium  and  potassium  alkyl 
sulfates,  especially  those  obtained  by  sulfating  the  higher  alcohols,  for  example,  those  having  Cs-Cis 
carbon  atoms,  produced  by  reducing  the  glycerides  of  tallow  or  coconut  oil;  and  sodium  and  potassium 
alkyl  benzene  sulfonates,  in  which  the  alkyl  contains  from  about  9  to  about  15  carbon  atoms  in  the  straight 
chain  or  branched  chain  configuration,  for  example,  those  of  the  type  described  in  U.S.  Patents  2,220,099 
and  2,477,383. 

Other  anionic  surfactant  compounds  useful  herein  include  the  sodium  alkyl  glyceryl  ether  sulfonates, 
such  as  those  ethers  and  higher  alcohols  derived  from  tallow  and  coconut  oil;  sodium  coconut  oil  fatty  acid 
monoglyceride  sulfonates  and  sulfates;  and  sodium  or  potassium  salts  of  alkyl  phenol  ethylene  oxide  ether 
sulfate  containing  from  about  1  to  about  10  units  of  ethylene  oxide  per  molecule  and  wherein  the  alkyl 
groups  contain  from  about  8  to  about  12  carbon  atoms. 

Still  other  useful  anionic  surfactants  herein  include  the  water-soluble  salts  of  esters  of  alpha-sulfonated 
fatty  acids  containing  from  about  6  to  about  20  carbon  atoms  in  the  ester  group;  water-soluble  salts  of  2- 
acyloxyalkane-1  -sulfonic  acids  containing  from  about  2  to  about  9  carbon  atoms  in  the  acyl  group  and  from 
about  9  to  about  23  carbon  atoms  in  the  alkane  moiety;  alkyl  ether  sulfates  containing  from  about  10  to 
about  20  carbon  atoms  in  the  alkyl  group  and  from  about  1  to  about  30  moles  of  ethylene  oxide;  water- 
soluble  salts  of  olefin  sulfonates  containing  from  about  12  to  about  24  carbon  atoms;  and  beta-alkyloxy- 
alkane  sulfonates  containing  from  about  1  to  about  3  carbon  atoms  in  the  alkyl  group  and  from  about  8  to 

4 
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about  20  carbon  atoms  in  the  alkane  moiety. 
Preferred  water-soluble  anionic  organic  surfactants  herein  include  linear  alkyl  benzene  sulfonates 

containing  from  about  11  to  about  14  carbon  atoms  in  the  alkyl  group;  the  tallow  range  alkyl  sulfates;  the 
coconut  range  alkyl  glyceryl  sulfonates;  and  alkyl  ether  sulfates  wherein  the  alkyl  moiety  contains  from 

5  about  14  to  about  18  carbon  atoms  and  wherein  the  average  degree  of  ethoxylation  varies  between  1  and  6. 
Specific  preferred  anionic  surfactants  for  use  herein  include:  sodium  linear  C10-C12  alkyl  benzene 

sulfonate;  triethanolamine  C10-C12  alkyl  benzene  sulfonate;  sodium  tallow  alkyl  sulfate;  sodium  coconut 
alkyl  glyceryl  ether  sulfonate;  and  the  sodium  salt  of  a  sulfated  condensation  product  of  tallow  alcohol  with 
from  about  3  to  about  10  moles  of  ethylene  oxide.  It  is  to  be  recognized  that  any  of  the  foregoing  anionic 

10  surfactants  can  be  used  separately  herein  or  as  mixtures. 
Nonionic  surfactants  include  the  water  soluble  ethoxylates  of  C10-C20  aliphatic  alcohols  and  CG-C12 

alkyl  phenols.  Many  non-ionic  surfactants  are  especially  suitable  for  use  as  suds  controlling  agents  in 
combination  with  anionic  surfactants  of  the  types  disclosed  herein. 

The  non-ionics  comprise  ethylene  oxide  and/or  propylene  oxide  condensation  products  with  alcohols, 
15  alkylphenol,  fatty  acids,  fatty  acid  amides.  These  products  generally  can  contain  from  5  to  30  ethylene 

oxide  and/or  propylene  oxide  groups.  Fatty  acid  mono-  and  dialkylolamides,  as  well  as  tertiary  amine  oxides 
are  also  included  in  the  terminology  of  nonionic  detergent  active  materials. 

Specific  examples  of  nonionic  detergents  include  nonyl  phenol  polyoxyethylene  ether,  tridecyl  alcohol 
polyoxyethylene  ether,  dodecyl  mercaptan  polyoxyethylene  thioether,  the  lauric  ester  of  polyethylene 

20  glycol,  C12-C-15  primary  alcohol/7  ethylene  oxides,  the  lauric  ester  of  sorbitan  polyoxyethylene  ether, 
tertiary  alkyl  amine  oxide  and  mixtures  thereof. 

A  salt  stabilizer  is  used  in  enhancing  the  shelf-life  of  the  compositions  of  the  invention.  While  the  exact 
mechanism  is  not  known,  it  is  believed  that  the  presence  of  the  salt  stabilizer  helps  maintain  the  insolubility 
of  the  sulfone  peroxycarboxylic  acid  in  a  useful  slurry  form  to  thereby  improve  stability  and  should  be 

25  distinguished  from  thermal  stability.  Representative  salt  stabilizers  include  sodium  sulfate,  potassium 
sulfate,  hydrates  of  salts  such  as  magnesium  sulfate,  calcium  sodium  sulfate,  magnesium  nitrate,  potassium 
aluminum  sulfate,  aluminum  sulfate  and  the  like. 

Generally,  the  compositions  of  the  invention  will  contain  at  least  about  2%  but  usually  no  more  than 
about  20%  sulfone  peroxycarboxylic  acid.  The  percentages  of  the  other  components  of  the  composition  will 

30  vary  according  to  the  concentration  of  sulfone  peroxycarboxylic  acid  in  order  to  maintain  a  stable  dispersion 
of  the  peroxy  acid.  The  determination  of  such  percentages  are  routine  to  one  of  ordinary  skill  in  the  art. 

Preferably  the  compositions  of  the  invention  contain  about  1%  to  about  25%  by  weight  sulfone 
peroxycarboxylic  acid,  from  about  1  to  about  20%  by  weight  anionic  surfactant,  from  about  1  to  about  20% 
by  weight  non-ionic  surfactant  and  up  to  about  10%  by  weight  salt  stabilizer.  Most  preferably  the 

35  composition  of  the  invention  contains  from  about  5%  to  about  10%  by  weight  sulfone  peroxycarboxylic 
acid,  from  about  5%  to  about  10%  by  weight  anionic  surfactant,  from  about  2  to  about  8%  by  weight  non- 
ionic  surfactant  and  up  to  about  8%  by  weight  salt  stabilizer. 

The  compositions  of  the  invention  can  also  include  other  materials  to  produce  formulated  products. 
Examples  of  such  formulated  products  include  but  are  not  limited  to  complete  laundry  detergents,  bleach 

40  formulations,  machine  dishwashing  formulations,  bleaching  formulations  for  use  in  dry  cleaning  operations, 
products  for  use  in  textile  or  paper  manufacturing,  hard  surface  cleaners  and  the  like.  Among  other  known 
ingredients  typically  employed  in  such  formulations  are  pH  adjustment  agents,  chelating  agents,  exotherm 
control  agents,  solubilizers,  detergent  builders,  fragrances,  abrasives,  optical  brighteners,  coloring  agents, 
solvents,  enzymes  and  so  forth.  Obviously,  those  materials  selected  to  provide  the  above  formulations  must 

45  be  compatible  with  the  sulfone  peroxycarboxylic  acid  of  the  composition. 
Typically  pH  adjustment  agents  are  used  to  alter  or  maintain  aqueous  solution  of  the  instant  composi- 

tions  to  a  pH  range  of  from  about  2  to  about  7  in  which  peroxyacid  bleaching  agents  are  generally  most 
effective.  Depending  upon  the  nature  of  other  optional  composition  ingredients,  pH  adjustment  agents  can 
be  either  of  the  acid  or  base  type.  Acidic  pH  adjustment  agents  are  designed  to  compensate  for  the 

50  presence  of  other  highly  alkaline  materials  and  include  normally  solid  organic  and  inorganic  acids,  acid 
mixtures  and  acid  salts.  Examples  of  such  acidic  pH  adjustment  agents  include  citric  acid,  glycolic  acid, 
sulfamic  acid,  sodium  bisulfate,  potassium  bisulfate,  ammonium  bisulfate  and  mixtures  such  as  citric  acid 
and  lauric  acid. 

Optional  alkaline  pH  adjustment  agents  include  the  conventional  alkaline  buffering  agents.  Examples  of 
55  such  buffering  agents  include  such  salts  as  carbonates,  bicarbonates,  phosphates,  silicates  and  mixtures 

thereof. 
While  the  invention  broadly  contemplates  compositions  which  do  not  contain  chelating  agents,  the 

presence  of  such  agents  is  preferred.  Since  the  peroxyacid  compounds  used  in  the  compositions  of  the 

5 
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present  invention  are  subject  to  the  loss  of  available  oxygen  when  contacted  by  heavy  metals,  it  is  often 
desirable  to  include  a  chelating  agent  in  the  compositions.  Such  agents  are  preferably  present  in  an  amount 
ranging  from  about  0.005%  to  about  1.05  based  on  the  weight  of  the  composition.  The  chelating  agent  can 
be  any  of  the  well  known  agents,  but  certain  are  preferred.  U.S.  Patent  3,442,937,  May  6,  1969,  to 

5  Sennewald  et  al.,  discloses  a  chelating  system  comprising  quinoline  or  a  salt  thereof,  an  alkali  metal 
polyphosphate,  and,  optionally,  a  synergistic  amount  of  urea.  U.S.  Patent  2,838,459,  July  10,  1958,  to 
Sprout,  Jr.,  discloses  a  variety  of  polyphosphates  as  stabilizing  agents  for  peroxide  baths.  Such  materials 
are  useful  herein.  U.S.  Patent  3,192,255,  June  29,  1965,  to  Cann,  discloses  the  use  of  quinaldic  acid  to 
stabilize  percarboxylic  acids.  This  material,  as  well  as  picolinic  acid  and  dipicolinic  acid,  would  also  be 

io  useful  in  the  compositions  of  the  present  invention.  A  preferred  chelating  system  for  the  present  invention  is 
the  alkali  metal  polyphosphate  system. 

Bleaching  compositions  of  the  present  invention  can  be  used  in  widely  varying  concentrations  depend- 
ing  on  the  particular  application  involved  but  are  generally  utilized  in  an  amount  sufficient  to  provide  from 
about  1.0  ppm  to  50  ppm  available  oxygen  in  solution.  Generally,  this  amounts  to  about  0.0001%  to  0.005% 

is  by  weight  of  active  oxygen  in  solution.  Fabrics  to  be  bleached  are  then  contacted  with  such  aqueous 
bleaching  solutions. 

Included  within  the  scope  of  this  invention  are  various  bleaching  processes  utilizing  the  compositions  of 
the  invention  in  which  sulfone  peroxycarboxylic  acids  are  employed  in  effective  amounts  as  active 
bleaching  ingredients.  Generally,  in  such  processes,  articles  to  be  bleached  are  contacted  in  an  aqueous 

20  medium  with  a  bleach  effective  amount  of  one  or  more  sulfone  peroxycarboxylic  acids.  Other  conditions 
important  in  such  processes  include  temperature,  pH,  contact  time,  selection  and  level  of  various  ingre- 
dients  present  during  bleaching,  agitation,  etc.  Optimization  of  such  conditions  can  be  accomplished  for 
each  particular  case  by  routine  experimentation  in  view  of  this  disclosure.  Particularly  preferred  are 
processes  in  which  the  temperature  is  fairly  low,  that  is,  not  above  60  °C,  since  such  processes  provide 

25  rapid  and  effective  bleaching  while  minimizing  adverse  effects  associated  with  higher  temperatures  such  as 
dye  damage,  fabric  shrinkage,  high  energy  consumption,  and  weakening  of  fabrics  or  other  articles 
subjected  to  bleaching. 

The  above  disclosure  generally  describes  the  present  invention.  A  more  complete  understanding  can  be 
obtained  by  reference  to  the  following  example  which  is  provided  herein  for  purposes  of  illustration  only  and 

30  is  not  intended  to  limit  the  scope  of  the  invention. 

EXAMPLE  1 

Various  compositions  were  prepared  and  tested  for  loss  of  active  oxygen  during  storage  and  test  results 
35  shown  in  Table  I  follow.  Table  I  gives  the  relative  amounts  by  weight  of  various  components,  the  remainder 

being  water  to  100  grams.  The  percent  active  oxygen  (%AO)  was  measured  by  iodometric  titration 
immediately  after  preparation  of  the  composition  (Initial)  and  after  the  indicated  number  of  days  of  storage. 
The  compositions  were  stored  in  glass  containers  under  ambient  room  temperature  for  the  number  of  days 
indicated.  Where  noted,  physical  segregation  occurred  within  24  hours  after  preparation  of  the  composition. 

45 

50 

55 
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SPB:  4,4'sulfonebisperbenzoic  acid 
55  LAS-230®:  sodium  linear  alkyl  benzene  sulfonate  (anionic  surfactant). 

Neodol  ®25-7:  alcohol  ethoxylate  (non-ionic  surfactant). 
Sterox  ®NK:  nonylphenol  polyoxyethylene  ether. 
Conoco  ®XA-C:  dimethylamine  oxide  (cationic  surfactant). 
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Dequest  ®2010:  (1-hydroxyethylidene-1  ,1-diphosphonic  acid. 
Acrysol  ©LMW45:  polyacrylate  (thickener). 
Attagel  ®50  Clay:  clay  (thickener). 
Compositions  1-5  studied  the  effect  of  pH  when  the  relative  concentration  of  the  various  components 

5  was  kept  constant.  As  shown  in  Table  I  no  negative  effect  on  available  oxygen  was  seen  at  pH  2.5-5.1. 
However,  a  drop  in  available  oxygen  (0.37)  was  seen  at  pH  6.7. 

Compositions  6-9  evaluated  the  effect  of  varying  the  concentration  of  bleach  (SPB)  from  3.8-18.8.  In 
these  compositions,  the  percent  of  available  oxygen  increased,  albeit  at  a  slower  rate,  with  increasing  levels 
of  SPB. 

io  Compositions  10-12  examined  the  effect  of  adding  additional  components  and  their  relationship  to 
%AO.  Composition  10  showed  that  the  addition  of  a  metal  sequestering  agent  (Dequest  2010)  had  no 
adverse  effect  on  %AO.  Likewise,  composition  1  1  showed  that  different  types  of  non-ionic  surfactants  such 
as,  for  example,  neodol  25-7  and  Sterox  NK,  can  be  used  effectively  in  the  composition  without  adversely 
affecting  percent  of  AO.  Further,  the  addition  of  a  solubilizer  (hydroxypropol  cellulose)  had  no  adverse  effect 

is  on  %AO.  Formulations  which  were  unacceptable  are  illustrated  by  compositions  13-18. 

Claims 

1.  An  aqueous  stable  liquid  bleaching  composition  comprising 
20  a)  a  sulfone  peroxycarboxylic  acid  having  the  formula 

O 

II 
25  A  -  S  -  B 

II 

O 

30 
wherein  A  and  B  are  peroxycarboxylic  acid  compatible  organic  moieties  bonded  to  the  sulfur  atom 
by  a  carbon  atom,  at  least  one  of  A  and  B  containing  at  least  one 

25 

30 

35 
0  

II 

- C - O O H  

40  group  bonded  to  a  carbon  atom, 
b)  an  anionic  surfactant, 
c)  a  non-ionic  surfactant;  and 
d)  a  salt  stabilizer 

45  2.  A  composition  of  Claim  1  further  including  a  detergent  builder. 

3.  A  composition  of  Claim  1  further  including  a  chelating  agent. 

4.  A  composition  of  Claim  3,  wherein  said  chelating  agent  is  an  alkali  metal  polyphosphate. 
50 

5.  A  composition  of  Claim  1  ,  wherein  said  sulfone  peroxycarboxylic  acid  is  from  about  1  %  to  about  25% 
by  weight,  said  anionic  surfactant  is  from  about  1  %  to  about  20%  by  weight,  said  non-ionic  surfactant 
is  from  about  1  to  about  20%  by  weight  and  in  addition,  a  salt  stabilizer  in  an  amount  up  to  about  10% 
by  weight. 

55 
6.  A  composition  of  Claim  1,  wherein  said  sulfone  peroxycarboxylic  acid  is  from  about  5%  to  about  10% 

by  weight,  said  anionic  surfactant  is  from  about  5%  to  about  10%  by  weight,  said  non-ionic  surfactant 
is  from  about  2%  to  about  8%  by  weight  and  in  addition,  a  salt  stabilizer  is  up  to  about  8%  by  weight. 
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7.  A  composition  of  Claim  6,  wherein  said  sulfone  peroxycarboxylic  acid  is  4,4'-sulfonyldiperbenzoic  acid. 

8.  A  composition  of  Claim  7  wherein  said  anionic  surfactant  is  sodium  linear  alkyl  benzene  sulfonate, 
having  from  9  to  15  carbon  atoms  in  the  alkyl  chain. 

5 
9.  A  composition  of  Claim  8  wherein  said  non-ionic  surfactant  is  a  C10-C20  aliphatic  alcohol  ethoxylate. 

10.  A  composition  of  Claim  9  wherein  said  salt  stabilizer  is  sodium  sulfate. 

70  11.  A  composition  of  Claim  1  wherein  A  and  B  each  contain  from  1  to  16  carbon  atoms. 

12.  A  composition  of  Claim  1  wherein  A  and  B  each  contain  from  1  to  10  carbon  atoms. 

13.  A  composition  of  Claim  1  wherein  A  is  alkyl  and  B  is  a  peroxybenzoic  acid  group. 
75 

14.  A  composition  of  Claim  1  wherein  A  is  linear  alkyl  containing  one  peracid  group  and  the  sulfonyl  group 
and  peracid  group  are  on  the  opposite  terminal  carbon  atoms. 

15.  A  composition  of  Claim  6  wherein  A  contains  a  total  of  from  1  to  10  carbon  atoms  and  B  is  a 
20  peroxybenzoic  acid  group. 

16.  A  composition  of  Claim  5  wherein  A  is  Cg-12  alkyl  and  B  is  C3-6  alkyl. 

17.  A  composition  of  Claim  16  wherein  B  is  a  peroxybutyric  acid  group. 
25 

18.  A  composition  of  Claim  16  wherein  B  is  a  peroxyhexanoic  acid  group. 

19.  A  composition  of  Claim  6  wherein  A  is  alkyl  and  B  is  a  peroxybenzoic  acid  group. 

30  20.  A  composition  of  Claim  19  wherein  the  alkyl  group  contains  from  1  to  10  carbon  atoms. 

21.  A  composition  of  Claim  6  wherein  the  compound  is  selected  from  the  group  consisting  of 
3-(n-octylsulfonyl)  peroxypropionic  acid, 
3-(n-decylsulfonyl)  peroxypropionic  acid, 

35  3-(n-hexylsulfonyl)  peroxypropionic  acid, 
3-  (n-butylsulfonyl)  peroxypropionic  acid, 
4-  (n-octylsulfonyl)  peroxybutyric  acid, 
4-(decylsulfonyl)  peroxybutyric  acid, 
4-(n-nonylsulfonyl)  peroxybutyric  acid, 

40  3-(n-heptylsulfonyl)  peroxypropionic  acid,  and 
3-(n-nonylsulfonyl)  peroxypropionic  acid. 

Patentanspruche 

45  1.  Wasserige,  stabile,  flussige  Bleich-Zusammensetzung,  welche  umfaBt: 
a)  eine  Sulfonperoxycarbonsaure  der  Formel 

O 

II 

A  -  S  -  B  / 

II 

O 
55 

worin  A  und  B  mit  Peroxycarbonsaure  kompatible,  organische  Gruppen,  die  durch  ein  Kohlenstoff- 
atom  an  das  Schwefelatom  gebunden  sind,  bedeuten,  wobei  zumindest  eines  von  A  und  B 
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zumindest  eine 

0  

II 

-C-OOH- 

-Gruppe,  die  an  ein  Kohlenstoffatom  gebunden  ist,  enthalt, 
io  b)  einen  anionischen,  grenzflachenaktiven  Stoff, 

c)  einen  nicht-ionischen,  grenzflachenaktiven  Stoff;  und 
d)  einen  Salzstabilisator. 

2.  Zusammensetzung  nach  Anspruch  1  ,  welche  ferner  einen  Detergens-Geruststoff  enthalt. 
15 

3.  Zusammensetzung  nach  Anspruch  1  ,  welche  ferner  einen  Chelatbildner  enthalt. 

4.  Zusammensetzung  nach  Anspruch  3,  worin  der  Chelatbildner  ein  Alkalimetallpolyphosphat  ist. 

20  5.  Zusammensetzung  nach  Anspruch  1  ,  worin  die  Sulfonperoxycarbonsaure  etwa  1  Masse-%  bis  etwa  25 
Masse-%  betragt,  der  anionische,  grenzflachenaktive  Stoff  etwa  1  Masse-%  bis  etwa  20  Masse-% 
betragt,  der  nicht-ionische,  grenzflachenaktive  Stoff  etwa  1  bis  etwa  20  Masse-%  betragt,  und 
zusatzlich  ein  Salzstabilisator  bis  zu  etwa  10  Masse-%  betragt. 

25  6.  Zusammensetzung  nach  Anspruch  1,  worin  die  Sulfonperoxycarbonsaure  etwa  5  Masse-%  bis  etwa  10 
Masse-%  betragt,  der  anionische,  grenzflachenaktive  Stoff  etwa  5  Masse-%  bis  etwa  10  Masse-% 
betragt,  der  nicht-ionische,  grenzflachenaktive  Stoff  etwa  2  bis  etwa  8  Masse-%  betragt,  und  zusatzlich 
ein  Salzstabilisator  bis  zu  etwa  8  Masse-%  betragt. 

30  7.  Zusammensetzung  nach  Anspruch  6,  worin  die  Sulfonperoxycarbonsaure  4,4'-Sulfonyldiperbenzoesau- 
re  ist. 

8.  Zusammensetzung  nach  Anspruch  7,  worin  der  anionische,  grenzflachenaktive  Stoff  lineares  Natriumal- 
kylbenzolsulfonat  mit  9  bis  15  Kohlenstoffatomen  in  der  Alkylkette  ist. 

35 
9.  Zusammensetzung  nach  Anspruch  8,  worin  der  nicht-ionische,  grenzflachenaktive  Stoff  ein  aliphati- 

sches  Cio-C2o-Alkoholethoxylat  ist. 

10.  Zusammensetzung  nach  Anspruch  9,  worin  der  Salzstabilisator  Natriumsulfat  ist. 
40 

11.  Zusammensetzung  nach  Anspruch  1,  worin  A  und  B  jeweils  1  bis  16  Kohlenstoffatome  enthalten. 

12.  Zusammensetzung  nach  Anspruch  1,  worin  A  und  B  jeweils  1  bis  10  Kohlenstoffatome  enthalten. 

45  13.  Zusammensetzung  nach  Anspruch  1,  worin  A  die  Bedeutung  Alkyl  hat,  und  B  eine  Peroxybenzoesaure- 
Gruppe  ist. 

14.  Zusammensetzung  nach  Anspruch  1,  worin  A  lineares  Alkyl,  das  eine  Persaure-Gruppe  enthalt, 
darstellt,  und  sich  die  Sulfonyl-Gruppe  und  die  Persaure-Gruppe  an  den  gegenuberliegenden  endstan- 

50  digen  Kohlenstoffatomen  befinden. 

15.  Zusammensetzung  nach  Anspruch  6,  worin  A  insgesamt  1  bis  10  Kohlenstoffatome  enthalt,  und  B  eine 
Peroxybenzoesaure-Gruppe  ist. 

55  16.  Zusammensetzung  nach  Anspruch  5,  worin  A  die  Bedeutung  CG-Ci2-Alkyl  hat,  und  B  C3-C6  -Alkyl 
darstellt. 

17.  Zusammensetzung  nach  Anspruch  16,  worin  B  eine  Peroxybuttersaure-Gruppe  ist. 

10 
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18.  Zusammensetzung  nach  Anspruch  16,  worin  B  eine  Peroxyhexansaure-Gruppe  ist. 

19.  Zusammensetzung  nach  Anspruch  6,  worin  A  die  Bedeutung  Alkyl  hat,  und  B  eine  Peroxybenzoesaure- 
Gruppe  ist. 

5 
20.  Zusammensetzung  nach  Anspruch  19,  worin  die  Alkyl-Gruppe  1  bis  10  Kohlenstoffatome  enthalt. 

21.  Zusammensetzung  nach  Anspruch  6,  worin  die  Verbindung  ausgewahlt  ist  aus  der  Gruppe  bestehend 
aus 

io  3-(n-Octylsulfonyl)-peroxypropionsaure, 
3-(n-Decylsulfonyl)-peroxypropionsaure, 
3-(n-Hexylsulfonyl)-peroxypropionsaure, 
3-  (n-Butylsulfonyl)-peroxypropionsaure, 
4-  (n-Octylsulfonyl)-peroxybuttersaure, 

75  4-(Decylsulfonyl)-peroxybuttersaure, 
4-(n-Nonylsulfonyl)-peroxybuttersaure, 
3-(n-Heptylsulfonyl)-peroxypropionsaure  und 
3-(n-Nonylsulfonyl)-peroxypropionsaure. 

20  Revendicatlons 

1.  Composition  de  blanchiment  liquide,  stable,  aqueuse,  comprenant  : 
a)  un  acide  sulfonylperoxycarboxylique  repondant  a  la  formule  : 

25 o  

II 

A  -  S  -  B 

30 

dans  laquelle  A  et  B  represented  des  fragments  organiques  compatibles  avec  un  groupe  acide 
35  peroxycarboxylique,  lies  a  I'atome  de  soufre  par  un  atome  de  carbone,  au  moins  I'un  de  A  et  B 

contenant  au  moins  un  groupe 

o  

40  |  | 

-  C - O O H  

lie  a  un  atome  de  carbone, 
45  b)  un  tensio-actif  anionique, 

c)  un  tensio-actif  non-ionique,  et 
d)  un  stabitisant  constitue  d'un  sel. 

2.  Composition  selon  la  revendication  1  ,  contenant  en  outre  un  renforgateur  de  detergent. 
50 

3.  Composition  selon  la  revendication  1  ,  contenant  en  outre  un  agent  complexant. 

4.  Composition  selon  la  revendication  3,  dans  laquelle  ledit  agent  complexant  est  un  polyphosphate  de 
metal  alcalin. 

55 
5.  Composition  selon  la  revendication  1  ,  dans  laquelle  ledit  acide  sulfonylperoxycarboxylique  est  present 

en  une  proportion  d'environ  1%  a  environ  25%  en  poids,  ledit  tensio-actif  anionique  est  present  en  une 
proportion  d'environ  1%  a  environ  20%  en  poids,  ledit  tensio-actif  non-ionique  est  present  en  une 
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proportion  d'environ  1%  a  environ  20%  en  poids,  et,  en  plus,  un  stabilisant  constitue  d'un  sel  est 
present  en  une  proportion  atteignant  au  plus  environ  10%  en  poids. 

6.  Composition  selon  la  revendication  1  ,  dans  laquelle  ledit  acide  sulfonylperoxycarboxylique  est  present 
5  en  une  proportion  d'environ  5%  a  environ  10%  en  poids,  ledit  tensio-actif  anionique  est  present  en  une 

proportion  d'environ  5%  a  environ  10%  en  poids,  ledit  tensio-actif  non-ionique  est  present  en  une 
proportion  d'environ  2%  a  environ  8%  en  poids  et,  en  plus,  un  stabilisant  constitue  d'un  sel  est  present 
en  une  proportion  atteignant  au  plus  environ  8%  en  poids. 

io  7.  Composition  selon  la  revendication  6,  dans  laquelle  ledit  acide  sulfonylperoxycarboxylique  est  I'acide 
4,4'-sulfonyldiperbenzo'fque. 

8.  Composition  selon  la  revendication  7,  dans  laquelle  ledit  tensio-actif  anionique  est  un  alkyl(lineaire)- 
benzenesulfonate  de  sodium,  ayant  de  9  a  15  atomes  de  carbone  dans  la  chaTne  alkyle. 

15 
9.  Composition  selon  la  revendication  8,  dans  laquelle  ledit  tensio-actif  non-ionique  est  un  ethoxylate 

d'alcool  aliphatique  en  C10  a  C2o- 

10.  Composition  selon  la  revendication  9,  dans  laquelle  ledit  stabilisant  constitue  d'un  sel  est  du  sulfate  de 
20  sodium. 

11.  Composition  selon  la  revendication  1,  pour  laquelle  A  et  B  contiennent  chacun  de  1  a  16  atomes  de 
carbone. 

25  12.  Composition  selon  la  revendication  1,  pour  laquelle  A  et  B  contiennent  chacun  de  1  a  10  atomes  de 
carbone. 

13.  Composition  selon  la  revendication  1,  pour  laquelle  A  represente  un  groupe  alkyle  et  B  represente  un 
groupe  acide  peroxybenzo'fque. 

30 
14.  Composition  selon  la  revendication  1,  pour  laquelle  A  represente  un  groupe  alkyle  lineaire,  contenant 

un  groupe  peracide,  et  le  groupe  sulfonyle  et  le  groupe  peracide  sont  fixes  sur  les  atomes  de  carbone 
terminaux  opposes. 

35  15.  Composition  selon  la  revendication  6,  pour  laquelle  A  contient  au  total  1  a  10  atomes  de  carbone  et  B 
represente  un  groupe  acide  peroxybenzo'fque. 

16.  Composition  selon  la  revendication  5,  pour  laquelle  A  represente  un  groupe  alkyle  en  Cg  a  C12  et  B 
represente  un  groupe  alkyle  en  C3  a  Cg. 

40 
17.  Composition  selon  la  revendication  16,  pour  laquelle  B  represente  un  groupe  acide  peroxybutyrique. 

18.  Composition  selon  la  revendication  16,  pour  laquelle  B  represente  un  groupe  acide  peroxyhexano'fque. 

45  19.  Composition  selon  la  revendication  6,  pour  laquelle  A  represente  un  groupe  alkyle  et  B  represente  un 
groupe  acide  peroxybenzo'fque. 

20.  Composition  selon  la  revendication  19,  pour  laquelle  le  groupe  alkyle  contient  de  1  a  10  atomes  de 
carbone. 

50 
21.  Composition  selon  la  revendication  6,  pour  laquelle  le  compose  est  choisi  dans  le  groupe  constitue  de  : 

I'acide  3-(n-octylsulfonyl)  peroxypropionique, 
I'acide  3-(n-decylsulfonyl)  peroxypropionique, 
I'acide  3-(n-hexylsulfonyl)  peroxypropionique, 

55  I'acide  3-(n-butylsulfonyl)  peroxypropionique, 
I'acide  4-(n-octylsulfonyl)  peroxybutyrique, 
I'acide  4-(decylsulfonyl)  peroxybutyrique, 
I'acide  4-(n-nonylsulfonyl)  peroxybutyrique, 

12 
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I'acide  3-(n-heptylsulfonyl)  peroxypropionique,  et 
I'acide  3-(n-nonylsulfonyl)  peroxypropionique. 
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