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©  Process  for  the  bleaching  of  fabrics. 

©  A  process  of  bleaching  fabrics  is  disclosed  where  a  liquid  or  pasty  pretreating  composition  comprising  acetyl 
triethyl  citrate  is  applied  to  fabrics  before  they  are  immersed  in  an  aqueous  wash  liquor. 
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Technical  Field 

The  present  invention  relates  to  the  bleaching  of  fabrics  and  to  pretreatment  compositions  for  fabrics. 

5  Background 

The  bleaching  of  fabrics  is  extensively  discussed  in  the  art.  Various  bleaching  compositions  have  been 
designed  for  this  purpose,  which  can  be  classified  in  two  classes:  peroxide  bleaching  compositions  and 
hypochlorite  bleaching  compositions.  Peroxide  bleaching  has  the  advantage  over  hypochlorite  bleaching 

io  that  it  is  generally  regarded  as  safer  to  the  color  of  fabrics  and  as  non-yellowing  on  white  fabrics. 
A  major  drawback  of  peroxygen  bleaches  is  that  they  are  less  active  than  chlorine  bleaches  at  low 

temperatures  which  are  often  encountered  in  modern  laundering  operations.  Thus  peroxygen  bleach 
activators  have  been  developed  which  have  been  extensively  addressed  in  the  art.  A  particular  class  of 
peroxygen  bleach  activators  is  constituted  by  peracid  precursors  which  react  with  hydrogen  peroxide  to 

75  form  peracids  which  are  the  activated  bleaching  species. 
Treatments  of  fabrics  before  they  are  washed,  often  referred  to  as  fabric  pretreatments  are  also  known 

in  the  art.  In  these  pretreatments,  an  effective  quantity  of  a  given  liquid  or  pasty  composition  is  applied  onto 
a  portion  of  the  fabrics,  typically  the  heavily  soiled  portions,  before  the  fabrics  are  washed  in  an  aqueous 
wash  liquor. 

20  It  has  now  been  found  that  a  particularly  effective  bleaching  of  fabrics  can  be  achieved  in  connection 
with  a  pretreatment  operation,  provided  a  liquid  or  pasty  composition  is  used  which  comprises  acetyl 
triethyl  citrate  as  a  peracid  precursor. 

Acetyl  triethyl  citrate  has  been  disclosed  as  a  peracid  precursor  in  the  context  of  laundry  bleaching  in 
co-pending  PCT  application  US  92-10391. 

25 
Summary  of  the  invention 

The  present  invention  is  a  process  of  bleaching  fabrics  which  comprises  the  steps  of  applying  on  at 
least  a  portion  of  said  fabrics  an  effective  amount  of  a  liquid  or  pasty  composition  comprising  acetyl  triethyl 

30  citrate,  then  washing  said  fabrics  in  an  aqueous  wash  liquor,  wherein  an  effective  amount  of  hydrogen 
peroxide  is  provided  either  in  said  liquid  or  pasty  composition,  or  in  said  wash  liquor. 

Detailed  Description  of  the  Invention 

35  The  present  invention  involves  the  use  of  a  liquid  or  pasty  composition  comprising  acetyl  triethyl  citrate. 
By  liquid  or  pasty,  it  is  meant  herein  a  composition  which  can  be  conveniently  applied  on  fabrics  before  the 
fabrics  are  washed.  Ideally,  the  compositions  for  use  in  the  process  of  the  present  invention  should  not  be 
so  thick  as  to  be  difficult  to  apply  on  fabrics,  or  so  thin  as  to  compromise  on  the  accuracy  of  the  application 
on  the  fabrics.  Accordingly,  suitable  compositions  for  use  herein  range  from  thin  liquids  to  gels.  Preferred 

40  compositions  for  use  herein  have  a  viscosity  of  from  50  cps  to  10000  cps  at  50  rpm  at  20  °c. 
As  an  essential  feature  of  the  present  invention,  the  compositions  for  use  herein  must  comprise  an 

effective  amount  of  acetyl  triethyl  citrate.  Acetyl  triethyl  citrate  is  a  known  chemical  which  is  commercially 
available  for  instance  under  the  trade  name  Citroflex®,  available  from  Morflex,  but  acetyl  triethyl  citrate  was 
only  disclosed  as  a  bleach  activator  for  the  first  time  in  co-pending  PCT  application  US  92-10391.  As 

45  discussed  therein,  acetyl  triethyl  citrate  provides  a  wide  variety  of  benefits,  especially  in  the  context  of  a 
liquid  bleaching  composition  where  it  displays  excellent  storage  stability,  compared  to  the  peracid 
precursors  in  the  art.  Furthermore,  acetyl  triethyl  citrate  has  the  peculiarity  that  it  is  a  substantially  water- 
insoluble  liquid  peracid  precursor  which  perhydrolyses  into  a  substantially  water-soluble  peracid.  We  have 
now  found  that  this  peculiarity  makes  it  particularly  advantageous  to  use  acetyl  triethyl  citrate  in  the  context 

50  of  the  present  invention. 
Indeed,  because  it  is  a  substantially  water-insoluble  liquid  peracid  precursor,  acetyl  triethyl  citrate  tends 

to  affine  onto  the  surface  of  fabrics  and/or  stains  where  it  has  been  applied  during  the  pretreatment 
operation  instead  of  dissolving  in  the  aqueous  wash  liquor  in  which  the  fabrics  are  washed,  thus  promoting 
surface  bleaching  instead  of  solution  bleaching,  i.e.  the  perhydrolysis  of  the  acetyl  triethyl  citrate  into 

55  peracetic  acid  occurs  on  the  surface  of  the  fabrics  and  /or  stains  instead  of  in  the  wash  liquor,  increasing 
the  overall  efficiency  of  the  bleaching  process.  Thus  the  affinity  between  the  peracid  precursor  and  the 
fabric,  especially  the  soiled  portions  thereof,  is  maximized.  Naturally,  this  effect  is  favored  when  synthetic 
fabrics  are  pretreated,  as  synthetic  fabrics  have  a  hydrophobic  character. 
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Accordingly,  in  the  context  of  the  present  invention,  the  bleaching  of  fabrics  does  not  substantially 
occur  during  the  pretreatment  operation,  but  rather  in  the  subsequent  step  where  the  pretreated  fabrics  are 
immersed  in  an  aqueous  wash  liquor.  In  other  words,  the  present  invention  lies  not  only  in  the  use  of  acetyl 
triethyl  citrate  as  a  bleach  activator,  but  also  in  the  use  of  acetyl  triethyl  citrate  in  a  pretreatment  operation, 

5  whereby  the  bleaching  of  fabrics  is  optimized  in  the  subsequent  step  where  the  fabrics  are  immersed  in  an 
aqueous  wash  liquor.  Accordingly,  in  its  broadest  aspect,  the  present  invention  encompasses  the  use  of 
acetyl  triethyl  citrate  for  the  manufacture  of  a  liquid  or  pasty  composition  to  be  used  in  the  pretreatment  of 
fabrics. 

Furthermore,  acetyl  triethyl  citrate  is  perhydrolysed  into  peracetic  acid  which  is  a  substantially  water- 
io  soluble  peracid.  Thus  the  peracid  generated  promptly  dissolves  in  the  wash  liquor.  Also,  triethyl  citrate 

which  is  the  second  component  produced  in  perhydrolysis  of  acetyl  triethyl  citrate  is  also  water-soluble. 
Therefore  it  is  another  advantage  of  the  present  invention  that  the  peracid  generated  is  not  permanently 
affined  to  the  fabrics,  and  all  perhydrolysis  reaction  compounds  are  solubilized  in  the  wash  liquor.  This 
benefit  translates  into  an  easy  rinsing  off  of  the  peracid  from  the  fabrics. 

is  Furthermore  still,  we  have  found  that  acetyl  triethyl  citrate  also  acts  as  a  substantially  water-insoluble 
solvent  which  dissolves  the  stains,  thereby  preparing  and  easing  the  subsequent  cleaning  of  the  fabrics  in 
the  subsequent  step  where  said  fabrics  are  immersed  in  said  wash  liquor.  This  constitutes  another  benefit 
of  using  acetyl  triethyl  citrate  in  the  pretreatment  mode  according  to  the  present  invention. 

Accordingly,  the  compositions  for  use  herein  comprise  from  0.5%  to  50%  by  weight  of  the  total 
20  composition  of  acetyl  triethyl  citrate,  preferably  from  2%  to  20%.  As  regards  the  amounts  of  ingredients  in 

the  present  invention,  the  expression  effective  amount  refers  to  amounts  of  acetyl  triethyl  citrate  and 
hydrogen  peroxide  which  will  ensure  the  bleaching  of  fabrics. 

In  the  process  according  to  the  present  invention,  it  is  essential  that  hydrogen  peroxide  be  supplied  so 
that  acetyl  triethyl  citrate  is  perhydrolysed  into  peracetic  acid.  Hydrogen  peroxide  can  be  supplied  either  in 

25  the  pretreatment  composition,  i.e.  together  with  acetyl  triethyl  citrate,  or  in  the  wash  liquor.  Most  conve- 
niently,  hydrogen  peroxide  is  provided  by  the  pretreatment  composition.  Also,  it  is  to  be  understood  that 
hydrogen  peroxide  can  be  supplied  directly  as  hydrogen  peroxide  or  indirectly,  as  sources  of  hydrogen 
peroxide  such  as  perborate,  percarbonate  and  the  like.  Accordingly,  in  a  preferred  embodiment  of  the 
present  invention,  the  pretreatment  compositions  suitable  for  use  herein  comprise  from  0.5%  to  30%  by 

30  weight  of  the  total  composition  of  hydrogen  peroxide,  preferably  from  2%  to  20%.  In  this  preferred 
embodiment,  and  in  order  to  ensure  optimum  chemical  stability  for  the  compositions  herein,  it  is  desirable 
to  formulate  pretreatment  compositions  in  the  mildly  acidic  range,  from  pH  1  to  6,  preferably  3  to  5. 

In  order  to  make  best  use  of  the  pretreatment  step  in  the  process  herein,  the  compositions  suitable  for 
use  herein  may  further  comprise  a  variety  of  optional  ingredients.  Preferred  optional  ingredients  include 

35  surfactants,  such  as  described  in  the  art,  at  a  total  level  of  from  4%  to  85%  by  weight  of  the  total 
composition,  preferably  from  8%  to  60%.  Preferred  surfactants  for  use  herein  are  anionic  and  nonionic 
surfactants,  typically  alkyl  benzene  sulphonates  and  fatty  alcohol  ethoxylates.  Other  suitable  optional 
ingredients  include  builders,  enzymes,  soil  release  agents,  dyes,  opacifiers,  perfumes  and  other  minors. 

As  acetyl  triethyl  citrate  is  water-insoluble,  it  is  particularly  advantageous  to  formulate  a  composition 
40  comprising  it  in  the  form  of  an  aqueous  emulsion  of  at  least  two  nonionic  surfactants,  a  hydrophilic  one  and 

a  hydrophobic  one,  having  different  HLB  values,  and  the  difference  in  HLB  value  is  of  at  least  3.  Nonionic 
surfactants  with  different  HLBs  can  be  conveniently  chosen  by  selecting  alkoxylated  alcohols  with  varying 
degrees  of  alkoxylation.  Such  compositions  typically  comprise  from  10%  to  95%  by  weight  of  the  total 
composition  of  water,  preferably  deionized,  preferably  from  60%  to  80%.  For  optimum  stability,  and  when 

45  the  compositions  comprise  hydrogen  peroxide,  it  is  preferred  to  formulate  at  pH  0.5  to  6.  These 
compositions,  which  have  been  described  more  extensively  in  co-pending  application  EP  92870188.7,  allow 
to  formulate  physically  and  chemically  stable  liquid  compositions  which  may  further  comprise  hydrogen 
peroxide. 

In  the  process  according  to  the  present  invention  said  liquid  or  pasty  composition  comprising  acetyl 
50  triethyl  citrate  as  described  hereinbefore  is  applied  on  at  least  a  portion  of  said  fabrics,  and  said  fabrics  are 

subsequently  immersed  in  an  aqueous  wash  liquor.  Indeed,  it  is  essential  that  acetyl  triethyl  citrate  is 
applied  to  the  fabrics  before  said  fabrics  are  immersed  in  an  aqueous  wash  liquor  so  that  acetyl  triethyl 
citrate  is  affined  in  an  optimum  manner  to  fabrics. 

The  only  critical  aspect  of  the  wash  liquor  herein  is  that  it  should  provide  an  aqueous  medium  which 
55  has  a  pH  of  above  6.  Indeed,  such  a  pH  is  essential  in  order  to  trigger  the  perhydrolysis  reaction. 

Optionally,  but  preferably,  said  wash  liquor  further  comprises  from  0.5g/l  to  20g/l  of  common  detersive 
ingredients  which  are  well  known  in  the  art,  including  surfactants,  builders,  soil  release  agents,  enzymes, 
bleaching  components  and  the  like.  Suitable  wash  liquors  are  suitably  provided  by  using  conventional  and 
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commercially  available  laundry  detergents  in  recommended  dosage,  either  in  hand  wash  or  in  machine 
wash.  The  present  invention  is  not  limited  to  either  washing  mode. 

In  a  preferred  embodiment  of  the  present  invention,  the  pretreatment  composition  is  left  on  the  fabrics 
for  a  certain  period  of  time,  typically  about  2  min  to  20  min  before  said  fabrics  are  immersed  in  the  wash 

5  liquor.  Such  an  embodiment  ensures  that  acetyl  triethyl  citrate  is  affined  to  fabrics  in  an  optimum  manner, 
and  other  ingredients  in  said  pretreatment  composition,  if  any,  may  perform  as  well. 

Examples 

io  The  present  composition  is  used  as  a  pretreater  which  comprises  the  following  ingredients  in  the 
following  amount. 

Example  1  : 

is  A  following  composition  is  used  as  a  pretreater  which  comprises  the  listed  ingredients  in  the  listed 
proportions. 

Dobanol  91-10®  5.0% 
Dobanol  23-2®  8.0% 
Acetyl  triethyl  citrate  6.0% 
H202  7.5% 
Citric  acid  up  to  pH  4 
Water  and  minors  up  to  100% 

25 
This  composition  is  applied  onto  soiled  fabrics  and  left  to  act  for  10  min.  Subsequently,  the  fabrics  are 

washed  in  a  "San  Giorgio®  Ghibli  6"  model  washing  machine,  set  on  40  °c,  together  with  180  ml  of  a  liquid 
detergent  composition  commercialized  under  the  trade  name  Ariel®  Liquid. 

30  Example  2: 

A  following  composition  is  used  as  a  pretreater  which  comprises  the  listed  ingredients  in  the  listed 
proportions. 

Dobanol  45-7®  6.0% 
Dobanol  91-10®  3.0% 
Dobanol  23-2®  6.0% 
Acetyl  triethyl  citrate  10.0% 
Citric  acid  up  to  pH  4 
Water  and  minors  up  to  100% 

This  composition  is  applied  on  soiled  fabrics  and  left  to  act  for  15  min.  Subsequently,  the  fabrics  are 
washed  in  a  "Rex®  mod.  R  35"  model  washing  machine,  set  on  55  °c,  with  150g  of  a  powdered  detergent 

45  composition  commercialized  under  the  trade  name  Dash®  which  comprises  perborate  bleach. 

Claims 

1.  A  process  of  bleaching  fabrics  which  comprises  the  steps  of: 
50  -  applying  on  at  least  a  portion  of  said  fabrics  an  effective  amount  of  a  liquid  or  pasty  composition 

comprising  acetyl  triethyl  citrate; 
-  then  immersing  said  fabrics  in  an  aqueous  wash  liquor; 

and  an  effective  amount  of  hydrogen  peroxide  is  provided  either  in  said  liquid  composition  or  in  said 
wash  liquor. 

55 
2.  A  process  according  to  claim  1  wherein  said  effective  amount  of  hydrogen  peroxide  is  provided  by  said 

composition. 

4 
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A  process  according  to  the  preceding  claims  wherein  said  composition  is  applied  to  soiled  portions  of 
said  fabrics. 

A  process  according  to  the  preceding  claims  wherein  said  composition  is  left  to  act  on  said  fabrics  for 
about  2  min  to  20  min  before  said  fabrics  are  washed  in  said  wash  liquor. 

The  use  of  acetyl  triethyl  citrate  for  the  manufacture  of  a  liquid  or  pasty  composition  to  be  used  in  the 
process  according  to  any  of  the  preceding  claims. 
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