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uescnpi ion  

The  present  invention  relates  to  the  foam 
treatment  of  porous  substrates  and  has  particular 
reference  to  the  foam  treatments  of  textile 
materials. 

Our  European  Patent  No.  47058  describes  and 
claims  a  method  of  treating  a  surface  with 
reagents,  which  method  comprises  establishing  a 
reagent  in  a  liquid  phase,  forming  a  foam  of  the 
liquid  phase,  applying  foam  to  the  surface  to  be 
treated  and  causing  or  allowing  the  foam  to 
collapse  at  the  interface  with  the  surface  being 
treated  to  deposit  the  reagent  thereon,  and 
thereafter  removing  or  deactivating  the  reagent 
on  said  surface  when  the  treatment  is  completed, 
whereby  the  rate  of  foam  collapse  is  controlled 
to  control  the  rate  of  application  of  the  reagent  to 
the  surface. 

The  process  forming  the  subject  of  this  Eu- 
ropean  Patent  has  been  found  to  be  highly 
beneficial  and  constitutes  a  major  advance  in  the 
art  of  the  treatment  of  substrates. 

The  careful  control  that  can  be  exercised  over 
the  amount  of  reagent  applied  to  a  substrate 
surface  has  been  improved  considerably  by  this 
invention,  but  nevertheless  the  results  obtained 
with  this  invention  still  suffer,  to  some  extent, 
from  the  disadvantage  that  there  is  uneven 
treatment  through  the  depth  of  the  substrate  jaer 
se.  European  Patent  No.  47058  describes  the 
application  of  foam  to  a  surface.  The  specifi- 
cation  then  teaches  the  collapse  of  the  foam 
upon  that  surface  in  a  controlled  manner  to  allow 
release  of  reagent  onto  the  surface.  Thus,  the 
surface  areas  of  the  substrate  are  treated  in  a 
controlled  manner,  but  depending  upon  the 
/ariations  in  the  porosity  of  the  substrate,  the 
reagent  may  or  may  not  permeate  into  the 
nterstices  of  porous  substrate,  thus  producing  a 
aossible  uneveness  of  effect. 

The  present  invention  seeks  to  overcome  this 
disadvantage  by  providing  an  interaction  be- 
Iween  a  reagent  not  only  on  the  surface  of  the 
naterial,  but  also  within  the  intestices  of  the 
substrate  being  treated. 

GB-A-1  585  874  provides  a  method  for  treating 
a  porous  substrate  which  method  comprises  the 
steps  of: 

i)  preparing  a  reagent  containing  composition 
in  the  liquid  phase,  and  forming  a  foam 
thereof; 

?)  contacting  said"  foam  with  the  surface  of  said 
substrate; 

:)  collapsing  said  foam  onto  said  substrate,  and 
i)  terminating  said  treatment, 
["he  present  invention  is  characterised  in  that 
>rior  to  step  a) 
i)  a  Foam  Transit  Water  Content  (FTWC)  ap- 

plicable  to  said  substrate  is  established; 
)  the  water  content  of  said  porous  substrate  is 

adjusted  to  a  value  of  not  more  than  30  °/o 
below  and  not  more  than  50  %  above  said 
FTWC,  and 

g)  in  that  between  steps  b)  and  c)  a  portion  at 
least  of  said  foam  is  forced  into  the  interior 
of  said  porous  substrate. 

5  The  foam  is  preferably  a  stable  foam  having  a 
blow  ratio  within  the  range  of  5  to  80,  preferably 
10  to  50. 

The  termination  of  the  treatment  may  be 
effected  by  treatment  of  the  substrate  with  a 

10  heat  transfer  medium  such,  for  example,  a  vapour 
or  gas  having  a  temperature  of  at  least  100  °C.  In 
one  embodiment  of  the  invention,  the  reagent 
may  be  a  bleaching  agent. 

For  the  purposes  of  this  specification,  the 
15  expression  "foam  transit  water  content"  (FTWC) 

of  a  porous  substrate  is  the  water  content  of  that 
substrate  when  the  foam  containing  the 
treatment  agent  is  passed  through  the  dry  porous 
substrate  material  substantially  perpendicular 

20  thereto  under  the  action  of  a  pressure  gradient 
until  foam  starts  to  exit  from  the  other  side 
thereof,  determining  the  amount  of  liquid  present 
in  the  sheet  material  and  expressing  the  weight 
of  the  liquid  as  a  percentage  of  the  dry  weight  of 

25  the  sample. 
The  determination  of  the  foam  transit  water 

content  may  be  effected  by  preparing  a  dried 
sample  of  the  porous  material,  placing  the 
material  on  a  filter  plate  of  a  funnel,  covering  it 

30  with  an  excess  of  foam  in  accordance  with  the 
invention,  applying  strong  vacuum  to  suck  foam 
through  the  material  and  removing  the  sample 
immediately  after  the  foam  has  disappeared  from 
the  upper  side  of  the  sample,  determining  the 

35  amount  of  liquid  present  in  the  sheet  material 
after  such  treatment  as  a  percentage  of  the  dry 
weight  of  the  material  before  the  application  of 
the  foam. 

It  will  be  appreciated  from  the  foregoing  that 
W  the  concept  of  the  invention  is  to  provide  reagent 

in  the  foam  not  only  at  the  surfaces  of  the 
material  to  be  treated,  but  also  internally  thereof 
and  to  ensure  that  substantially  uniform  appli- 
cation  takes  place  by  the  application  of  the  foam 

t5  across  a  pressure  gradient  to  the  material. 
The  reagent  may  be  soluble  in  the  liquid  phase 

or  may  be  in  the  form  of  a  suspension  either  solid 
or  liquid  in  the  phase  provided  the  resultant 
liquid  phase  is  capable  of  being  formed  and  at 

50  the  same  time  the  foam  material  is  capable  of 
being  forced  into  the  porous  substrate  without 
substantial  separation  of  any  suspended  reagent 
components. 

The  interaction  thus  produced  causes  the  foam 
?5  to  permeate  the  inner  surface  of  the  sheet 

material,  i.e.  the  intestices  between  the  structural 
elements  of  the  sheet  material  thus  forming  both 
inner  and  outer  interfaces  to  cause  the  foam  to 
collapse  incrementally  at  the  inner  and  outer 

?0  faces  simultaneously  by  the  application  of,  for 
example,  a  foam  destabilising  agent  such,  for 
example,  as  a  heat  transfer  agent.  The  sheet 
material  contains  an  amount  of  water  when  the 
foam  is  applied  to  it  which  is  not  more  than  30  °/o 

>5  preferably  not  more  than  20  %  lower  and  not 
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more  than  50  °/o,  preferably  not  more  than  30  °/o 
higher  than  the  foam  transit  water  content. 

When  a  porous  material  has  a  foam  transit 
water  content  determined  in  the  manner  de- 
scribed  above  the  sheet  material  contains  little  if 
any  liquid  water  in  the  interstices  between  the 
structural  element  of  the  sheet  material  while  the 
material  of  the  sheet  has  absorbed  the  amount  of 
water  it  can  hold  in  full  adsorbed  form,  i.e.  it  is  in 
a  swollen  state.  This  provides  ideal  conditions  for 
making  use  of  the  incremental  release  of  reagent 
at  inner  or  outer  faces  between  foam  and 
structural  elements  of  the  porous  material.  If  the 
porous  material  contains  a  smaller  amount  of 
water  it  will  initially  adsorb  water  from  the  foam 
causing  possibly  premature  foam  collapse  and  in 
some  cases  high  reagent  concentrations  released 
into  the  material  at  both  the  surface  interface  and 
at  the  inner  interfaces.  If  the  material  contains  a 
substantially  higher  amount  of  liquid  than  the 
foam  transit  water  content  level,  then  only  water 
will  be  present  in  the  intestices  and  the  inner 
interfaces  will  be  only  partly  available  for  action 
/reaction  by  the  reagent. 

The  inner  interfaces  between  the  foam  and  the 
substrate  can  only  form  if  the  foam  is  not 
speedily  destroyed  by  the  liquid  forming  the  cell 
walls  of  the  foam  when  the  foam  is  forced  into 
the  interior  of  the  substrate  structure.  Since  the 
inner  surface  usually  is  larger  than  the  surface 
interface  (sometimes  by  a  factor  of  10  or  more) 
conditions  should  preferably  be  provided  and 
maintained  which  will  prevent  or  at  least  reduce 
the  possibility  of  premature  foam  breakdown, 
which  latter  would  prevent  the  formation  of  foam 
to  substrate  interfaces. 

it  will  be  appreciated  by  the  man  skilled  in  the 
art  that  these  conditions  will  depend  on  the 
intrinsic  absorbancy  of  the  substrate,  but  more  so 
on  the  actual  absorbancy  of  the  substrate  for  the 
liquid  present  in  the  foam.  These  conditions  will 
vary  widely  for  different  substrates  and  will  also 
depend  on  the  pretreatments  which  the  substrate 
has  undergone,  particularly  where  these 
pretreatments  themselves  effect  the  absorbancy, 
on  the  structure  of  the  substrate  and  on  the  liquid 
already  present  therein. 

If  the  actual  absorbancy  of  the  substrate  is  too 
high,  foam  liquid  will  be  very  quickly  absorbed, 
the  foam  will  collapse  and  no  substantial  in- 
terface  will  form  until  saturation  has  been  re- 
ached.  If  too  much  liquid  is  already  present  in  the 
substrate,  foam  forced  into  the  interior  of  the 
substrate  structure  has  no  space  to  go  to  form  an 
interface  and  excessive  dilution  and  destabil- 
isation  will  occur  in  the  process. 

If  the  porous  substrate  to  be  treated  is  wet 
from  previous  treatments,  a  dewatering 
treatment  according  to  the  process  described  in 
PCT  Application  EP83/00292  EP-A-0  124  563  will  in 
one  step  reduce  the  water  content  and  establish 
FTWC  conditions.  One  may  in  this  dewatering 
treatment  use  a  foam  consisting  essentially  of 
water,  or  a  foam  containing  all  or  some  com- 
ponents  of  the  reactive  formulation  to  be  applied 

subsequently,  or  an  agent  having  a  beneficial 
effect  on  subsequent  treatments.  The  same 
applies  to  the  treatment  of  a  dry  substrate,  where 
a  treatment  with  a  foamed  bath  sucked  or 

5  pressed  through  the  substrate  will  not  only 
establish  FTWC  conditions,  but  may  also  be  used 
to  apply  agents  benefitting  subsequent 
treatments. 

The  foam  transit  water  content  thus  appears  to 
10  depend  on  the  degree  of  absorbency  of  the 

fibrous  material  forming  the  porous  substrate 
which  in  turn  is  determined  by  intrinsic  fibre 
properties  and/or  previous  treatments  which 
effect  absorbency. 

15  The  capability  of  a  fabric  structure  to  form  a 
fibre-to-foam  interface  at  water  content  levels 
substantially  higher  than  the  FTWC  value  is 
limited  by  the  amount  of  liquid  water  present  on 
and  between  individual  fibres  and  yarns  (i.e.  of 

20  water  not  absorbed  by  the  fibre  material  and  thus 
not  remowable  for  instance  by  spinning).  Such 
liquid  water  affects  fibre/yarn  to  foam  interface 
formation  in  two  ways:  being  present  in  the  foam 
and  the  fibre.  If  present  in  substantial  amounts,  it 

25  reduces  the  space  available  for  foam  within  the 
fabric  structure. 

The  best  results,  as  regards  the  margin  of 
processing  safety  in  the  present  invention,  the 
area  of  interface  at  which  agents  applied  in  the 

30  form  of  a  foam  can  interact  with  the  fibre 
material,  and  the  rate  of  interaction,  are  obtained 
if  the  foamed  formulation  is  applied  to  porous  or 
textile  substrates  having  a  minimum  water  con- 
tent  of  not  less  than  the  FTWC  value  (in  percent 

35  of  water  on  the  weight  of  the  textile  material) 
minus  10  %  and  a  maximum  water  content  of  not 
more  than  the  FTWC  value  plus  50  °/o,  preferably 
plus  25  °/o  and  if  the  foam  containing  the  agent  is 
forced  into  the  textile  structure  by  mechanical 

40  means  before  one  quarter  of  the  total  time  of 
interaction  has  elapsed. 

Suitable  means  for  forcing  the  foam  into  the 
substrate  include  vacuum  applied  to  the  side 
opposite  to  the  surface  to  which  the  foamed 

45  agent  had  been  applied,  or  mechanical  pressure 
applied  for  instance  by  means  of  a  knife  or  a 
roller  positioned  over  the  width  of  the  moving 
substrate  sheet  in  such  a  way  that  a  force  vertical 
to  the  plane  of  the  sheet  develops  and  pushes 

50  the  foam  thereinto. 
In  certain  cases  blowing  a  gaseous  medium  (air 

of  vapour)  against  the  foam  layer  deposited  on 
the  sheet  or  substrate  surface  has  been  found 
useful,  particularly  if  the  medium  also  can  serve 

55  as  heating  medium.  If  vacuum  is  used  to  force 
the  foam  into  the  substrate  structure,  and  if  the 
vacuum  is  sufficiently  strong,  foamed  agent  will 
come  through  the  fabric  structure,  i.e.  it  will  enter 
the  fabric  and  exit  from  it  in  the  form  of  foam, 

60  indicating  that  an  inner  fibre/yarn-to-foam  in- 
terface  has  formed. 

The  foam  containing  the  reactant  may,  if 
desired,  also  be  applied  to  more  than  one  layer  of 
textile  sheet  material,  it  may  after  having  been 

65  applied  to  the  surface  on  one  or  several  layers  be 

3 
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covered  Dy  one  or  several  layers  of  sheet 
material,  i.e.  it  may  be  used  in  the  form  of  a 
sandwich  configuration;  in  this  latter  case  the 
heat  transfer  medium  may  be  applied  to  both 
sides  of  the  sandwich. 

The  collapse  of  the  foam  may  be  gradual 
and/or  progressive.  Causing  the  foam  to  "col- 
lapse  gradually"  means  that  foam  is  present 
preferably  all  through  the  entire  time  of  interac- 
tion  between  the  reagent  and  the  textile  sheet 
material  so  that  the  reagent  is  released  in- 
crementally  and  that  reagent  remowal  by 
interaction  and  reagent  release  by  foam  collapse 
are  proceeding  simultaneously  and  in  a  balanced 
way,  with  no  large  excess  of  reagent  which  may 
cause  damage  to  fibre  material  being  released  at 
any  given  time  during  interaction.  It  will  be 
apparent  that  the  foamed  state  of  the  bath 
should  preferably  be  maintained  to  such  a 
degree  and  for  such  a  time  that  reagent  release 
through  foam  collapse  is  incremental. 

The  term  "active  heat  transfer  vapour"  used 
throughout  this  specification  means  a  gaseous 
heat  transfer  agent  such  as  a  vapour  which  is 
capable  of  transferring  heat  not  only  in  the  sense 
that  its  temperature  is  lowered  when  it  contacts  a 
colder  substrate,  but  which  also  releases  ad- 
ditional  calories  by  condensing  (i.e.  by  returning 
from  the  gaseous  to  the  liquid  state)  at  a 
temperature  at  least  as  high  as  the  temperature 
at  which  interaction  between  the  agents  in  the 
foamed  bath  and  the  substrate  should  take  place. 

Vapourised  water  in  the  form  of  steam  or 
superheated  steam  (i.e.  steam  having  a  tem- 
perature  above  the  boiling  point  of  water)  is 
particularly  useful  and  effective  due  to  the  high 
level  of  heat  of  condensation  released  on 
condensation  to  the  liquid  phase  and  due  to  the 
fact  that  as  a  result  of  condensation,  it  prevents 
drying  out  of  the  foam  and  the  textile  sheet 
material,  thus  effectively  preventing  any 
scorching  or  thermal  degradation  which  might 
result  if  for  instance  hot  air  is  used  as  a  gaseous 
heat  transfer  agent,  or  if  heat  is  transferred  by 
radiation  or  contact  with  hot  surfaces. 

Particularly  good  results  are  obtained  if  water 
i/apour,  preferably  having  a  temperature  higher 
than  the  boiling  point  of  water,  is  used  as  an 
3ctive  heat  transfer  vapour. 

The  invention  enables  agents,  such  as  a 
Deroxide  bleaching  bath,  to  be  applied  to  a  wet 
:extile  structure  without  predrying  and  without 
laving  to  worry  about  the  exact  amount  of  water 
sresent  in  the  fabric  (because  this  amount  does 
lot  affect  the  add-on  of  bleaching  agent  as  in  the 
:ase  of  padding  onto  a  wet  fabric).  This  is  an 
mportant  advantage  since  in  most  cases  a  wet 
:reatment  precedes  the  bleaching/boil  off 
sequence. 

Accordingly,  the  process  according  to  the 
nvention  may  provide  for  instance  a  very  vers- 
atile,  high  speed,  bleaching/boil-off  process. 

In  a  typical  peroxide  bleaching  treatment, 
lydrogen  peroxide  may  be  applied  (together 
vith  sodium  hydroxide  in  the  usual  concentr- 

ations)  in  the  form  of  a  foam  to  textile  sheet 
material,  which  has  a  water  content  of  not  less 
than  the  FTWC  value  (in  percent  of  the  fabric 
weight),  minus  10  percent  and  not.  more  than  the 

5  FTWC  value  plus  50  percent,  preferably  a  water 
content  equal  to  the  FTWC  value  plus  or  minus  10 
percent,  forcing  the  foam  into  the  fabric  structure 
by  mechanical  means  while  subjecting  the  fabric 
to  a  heat  treatment  with  an  active  heat  transfer 

10  medium  having  a  temperature  higher  than  the 
reaction  temperature  to  be  maintained,  followed 
if  desired  (in  particular  if  the  fabric  contains 
many  cotton  seeds)  by  a  treatment  which  com- 
prises  applying  for  example,  foamed  caustic  of  a 

15  concentration  sufficient  to  bring  the  alkali  con- 
tent  on  the  fabric  to  a  strength  usually  used  for 
boil-off  treatments,  and/or  steaming  in  a 
conventional  steaming  chamber,  thereafter 
washing  the  fabric  in  the  usual  way.  An  after- 

20  steaming  process  in  presence  of  caustic  not  only 
removes  cotton  seeds  completely,  but  also  serv- 
es  as  a  further  boil-off  treatment  which  effec- 
tively  removes  any  remaining  impurities  and 
coloured  matter  present  in  the  primary  wall  of  the 

25  cotton. 
The  procedure  permits  full  use  of  any  peroxide 

still  present  after  the  peroxide  bleaching 
treatment  until  it  is  completely  consumed,  and 
the  peroxide  present  in  the  boil-off  treatment 

30  prevents  yellowing. 
If  desired,  the  procedure  may  be  reversed,  i.e. 

the  boil-off  treatment  in  presence  of  relatively 
high  amounts  of  alkali  may  preceed  the  peroxide 
bleaching  step. 

35  To  obtain  even  higher  processing  speeds,  a 
cold  chlorine  bleaching  step  may  be  carried  out 
prior  to  the  peroxide  bleaching  and  boil-off 
steps,  the  chlorine  bleaching  agent  (hypo- 
chlorite)  being  applied  in  a  conventional  way  by 

40  padding  or  in  the  form  of  a  foam  to  the  fabric.  A 
special  form  of  this  chlorine/peroxide  bleaching 
sequence  comprises  applying  acid  to  the  fabric, 
then  applying  a  foamed  sodium  hypochlorite 
bleaching  bath  to  the  surface  of  the  fabric  which 

45  has  a  water  content  in  the  range  specified  above 
for  the  process  according  to  the  invention, 
forcing  the  foam  into  the  fabric  structure  and 
removing  the  chlorine  bath  at  least  partly  before 
the  next  step,  which  may  be  the  peroxide 

50  bleaching  or  the  boil-off  step.  The  concentration 
of  the  acid  on  the  fabric  is  such  that  pH  on  and 
within  the  fabric  does  not  exceed  5,  preferably 
not  higher  than  4  throughout  the  chlorine 
bleaching  treatment.  This  variation  of  the 

55  sequence  not  only  enables  limitation  of  the  total 
treatment  time  for  the  entire  sequence  to  less 
than  three  minutes,  but  also  removes  completely 
the  hazard  of  catalytic  damage  which  may  occur 
in  peroxide  bleaching  treatments  if  iron  or  some 

30  other  metals  are  present  in  the  cloth  in  sufficient 
quantities  and  in  suitable  form  (metallic,  as  salts, 
hydroxides  or  oxides). 

Particularly  high  speeds  in  the  bleaching  step 
are  obtained  if  the  heat  treatment  is  carried  out 

55  by  applying  steam  having  a  temperature  above 
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the  boiling  point  of  water  to  a  textile  substrate, 
preferably  blowing  it  against  the  surfaces  of  the 
textile  sheet  material.  Bleaching  times  below  30 
or  even  10  seconds  thus  may  be  achieved, 
particularly  if  a  chlorine  bleaching  step  had  been 
applied  as  described  and/or  a  steaming  step 
follows. 

Such  a  sequence  requires  a  very  low  volume  of 
baths  and  low  total  energy  input,  while  process- 
ing  speeds  may  be  100  metres/minute  or  even 
higher.  The  process  according  to  the  invention, 
including  the  bleaching  boil-off  sequence  de- 
scribed  above,  may  also  be  applied  to  the 
pretreatment  (bleaching,  boiling-off,  remowal  of 
cotton  seeds)  of  cotton  fibre  stock.  In  this  case 
the  fibres  -  arranged  in  the  form  of  a  web  such  as 
a  card  web  -  are  preferably  carried  between 
screens  having  the  function  of  conveyor-belts, 
the  foamed  agents  being  applied  through  one  of 
the  screens  (preferably  the  upper  one)  and 
forced  into  the  web  for  instance  by  applying  a 
vacuum  from  the  opposite  side.  Before  the  first 
application  of  a  foamed  agent,  prewetting  to 
approximate  the  FTWC  level  for  instance  with  an 
aqueous  foam  has  been  found  advantageous. 

The  treatments  according  to  this  invention  may 
be  applied  to  porous  sheet  material  including 
textile  sheet  material.  Material  such  as  loose 
fibres,  fibre  bundles  and  filamentous  material 
arranged  in  a  sheet-like  configuration.  Agents 
caused  to  interact  with  such  porous  sheet 
material  comprise  compounds  reacting  with  the 
sheet  material  or  components  thereof,  agents 
which  interact  with  substances  present  on  such 
material  (e.g.  substances  which  have  to  be 
removed  from  fibrous  material,  or  compounds 
which  have  to  interact  with  the  sheet  material  or 
components  thereof). 

Following  is  a  description  by  way  of  example 
only  of  methods  of  carrying  the  invention  into 
effect. 

Example  1 

1.1  A  100  °/o  cotton  poplin  in  grey  state  (120 
grams  per  sq.  metre)  was  desized  and  washed  to 
remove  residual  size.  It  then  was  squeezed  to 
leave  only  a  water  content  of  55  %  in  the  fabric. 
The  foam  transit  water  content  of  the  fabric  had 
been  found  to  be  48  °/o.  This  fabric  was  treated  as 
follows  in  wet  state  as  specified  above.  A  bath 
containing  45  grams  per  litre  of  sodium  hydr- 
oxide,  4  grams  per  litre  of  a  wetting  and  foaming 
agent  Sandozin  NIT  cone.  8  grams  per  litre  of  a 
scouring  agent  (Kieralon  KB)  50  ml  of  hydrogen 
peroxide  (40  °/o  strength)  was  converted  into  a 
foam  in  a  conventional  static  foamer  (foaming 
rate  35  to  1). 

A  layer  of  this  foam  (thickness  5  mm)  was 
applied  by  means  of  a  knife-over-roll  system  to 
the  fabric  which  was  close  the  FTWC  value.  The 
foam  layer  then  was  partially  pressed  into  the 
fabric  structure  by  means  of  a  knife  arranged  in 

width  direction  in  a  30°  angle  to  the  plane  of  the 
fabric,  the  distance  between  this  knife  and  the 
fabric  (gap)  being  the  gap  of  the  first  knife  minus 
about  twice  the  thickness  of  the  fabric.  A  thin 

5  layer  of  the  foam  thus  was  squeezed  into  the 
fabric  structure. 

1.2  In  another  trial  with  the  same  fabric  and  the 
same  formulation  the  fabric  exiting  from  the 
desizing  bath  was  brought  to  about  the  FTWC 

10  level  by  dewatering  it  with  a  foam  consisting  of  a 
1  to  3  dilution  of  the  bleaching/scouring  bath 
described  above  (foaming  rate  30  :  1)  according 
to  the  method  described  in  our  European  Appli- 
cation  No.  EPC  83903512.8.  (EP-A-0  124  563).  To 

15  the  fabric  thus  brought  to  about  the  FTWC  level 
the  foamed  bleaching/scouring  bath  described 
under  (1.1)  was  applied  in  the  same  way,  i.e.  by 
knife-over-roller  application. 

To  effect  scouring  and  bleaching,  superheated 
20  steam  was  blown  against  the  side  of  the  fabric 

not  coated  with  foam  (pretreated  as  described 
under  1.1  and  1.2).  The  temperature  of  the  steam 
was  170°C,  interaction  time  30  seconds. 

The  samples  thus  treated  showed  an  adequate 
25  degree  of  whiteness  and  good  wetting  prop- 

erties.  By  aftersteaming  for  3  minutes  in  a 
conventional  steamer,  some  light  improvement  of 
the  white  was  obtained.  No  difference  between 
the  two  samples  1.1  and  1.2  was  observed. 

30 

Example  2 

35  The  same  fabric,  pretreated  as  in  Example  1.2 
to  achieve  foam  transit  water  content  conditions, 
was  coated  with  the  same  layer  of  foam,  but 
another  layer  of  the  same  fabric  (pretreated  in 
the  same  way)  was  superimposed  on  the  foam, 

40  i.e.  the  foam  was  sandwiched  between  the  two 
fabrics.  Superheated  steam  was  blown  for  one 
minute  from  below  against  the  side  of  the  bottom 
fabric  not  coated  with  foam. 

After  the  same  length  of  treatment,  both 
45  fabrics  showed  about  the  same  degree  of 

whiteness  and  the  same  absorbency,  and  these 
properties  were  about  equal  to  those  obtained 
with  the  single-strand  treatment  described  in 
Example  1. 

50 

Example  3 

55  Example  2  was  repeated,  but  two  strands  of 
the  poplin  (pretreated  as  described)  were 
superimposed  on  the  foam  layer.  After  the  same 
treatment  with  super-heated  steam  (one  minute) 
all  three  fabrics  showed  about  the  same  effects 

60  as  regards  whiteness  and  absorbency  as  those  of 
Examples  1  and  2. 

65 
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example  4 

Example  3  was  repeated,  but  two  strands  of 
the  poplin  (pretreated  as  described  in  Example 
1.2  were  coated  with  the  foamed  formulation, 
and  two  strands  of  the  poplin  were  superimposed 
on  the  foam  layer. 

After  superheated  steam  had  been  blown 
against  the  bolten  strand  of  the  bottom  layer  for 
one  minute,  it  was  found  that  this  bottom  strand 
showed  a  lower  whiteness  than  the  other  three 
strands,  which  were  about  identical  in  properties 
to  samples  obtained  in  Examples  1  to  3. 

example  o 

Example  4  was  repeated,  but  superheated 
steam  was  blown  both  against  the  bottom  strand 
of  the  bottom  layer  and  the  top  strand  of  the  top 
layer.  Uniform  and  good  absorbency  and  white- 
ness  was  obtained  on  all  four  strands. 

example  b 

Example  5  was  repeated,  but  all  four  strands  of 
fabric  were  dewatered  and  brought  to  about 
FTWC  levels  after  desizing  and  washing  all  at  the 
same  time  by  sucking  a  foam  containing  only  4 
grams  of  a  nonionic  foaming  agent  and  4  grams 
of  the  scouring  agents  mentioned  in  Example  1 
through  the  four  strands  of  fabric. 

After  applying  the  foamed  bath  as  described  in 
Examples  2  to  5  and  blowing  superheated  steam 
to  both  sides  of  the  sandwich,  a  good  white  and 
good  absorbency  was  observed  on  all  four 
strands. 

example  / 

Ramie  fibre  bundles  produced  by  separating 
:he  bundles  from  stem  material  and  cutting  to  a 
ength  of  not  more  than  20  to  30  cm  were 
arranged  essentially  in  single  layer  configuration 
jn  a  screen-like  conveyor  belt.  They  were 
srought  to  FTWC  condition  by  applying  a  layer  of 
:oam  consisting  of  the  same  bath  as  in  Example 
I,  but  without  peroxide,  and  sucking  this  foam 
hrough  the  sheet  of  fibre  bundles,  then  the  same 
oamed  formulation  (blow  ratio  30  :  1)  was 
applied  to  the  surface  of  the  fibre  bundles, 
orced  into  interstices  by  mechanical  means 
while  leaving  a  layer  of  foam  5  millimetres  thick 
jn  the  surface.  Superheated  steam  was  then 
applied  to  the  porous  conveyor  belt  in  a  steamer 
ollowed  by  a  passage  through  the  steamer 
where  steam  heated  the  sheet  material  from  both 
sides. 

After  a  treatment  time  of  7  minutes,  an 
aqueous  foam  containing  a  dispersing  agent  was 

sucked  through  the  material  in  three  steps,  then 
another  foamed  formulation  identical  to  the  one 
mentioned  in  Example  1  was  applied  to  the 
surface  of  the  fibre  bundles,  forced  into  in- 

5  terstices  by  mechanical  means  leaving  5  millime- 
tres  of  foam  on  the  surface.  The  steaming 
treatment  used  in  the  first  step  was  repeated  for 
a  period  of  10  minutes,  then  the  fibre  bundles 
were  thoroughly  washed  and  dried.  The  ramie 

10  bundles  by  this  treatment  were  degummed  and 
bleached. 

15  Claims 

1.  A  method  for  treating  a  porous  substrate, 
which  method  comprises  the  steps  of; 

a)  preparing  a  reagent-containing  composition 
20  in  liquid  phase  and  forming  a  foam  thereof; 

b)  contacting  said  foam  with  the  surface  of 
said  substrate; 

c)  collapsing  said  foam;  and 
d)  terminating  said  treatment;  characterised  by 

25  the  steps,  prior  to  step  a),  of 
e)  establishing  a  Foam  Transit  Water  Content 

(FTWC)  applicable  to  said  porous  substrate; 
f)  adjusting  the  water  content  of  said  porous 

substrate  to  a  value  of  not  more  than  30  %  below 
30  and  not  more  than  50  °/o  above  said  Foam  Transit 

Water  content;  and  between  the  steps  b)  and  c) 
above; 

g)  forcing  at  least  a  portion  of  said  foam  into 
the  interior  of  said  porous  substrate. 

35  2.  A  method  as  claimed  in  claim  1  characterised 
in  that  the  foam  is  a  staple  foam  having  a  blow 
ratio  within  the  range  of  5  to  80. 

3.  A  method  as  claimed  in  claim  1  or  claim  2 
characterised  in  that  the  foam  has  a  blow  ratio 

40  within  the  range  of  10  to  50. 
4.  A  method  as  claimed  in  any  preceding  claim 

characterised  in  that  the  termination  of  the 
treatment  is  effected  by  subjecting  the  substrate 
to  a  heat  transfer  medium. 

45  5.  A  method  as  claimed  in  claim  4  characterised 
in  that  the  heat  transfer  medium  is  a  vapour  or  a 
gas  having  a  temperature  of  at  least  100  °C. 

6.  A  method  as  claimed  in  any  preceding  claim 
characterised  in  that  the  reagent  is  a  bleaching 

50  agent. 
7.  A  method  as  claimed  in  claim  1  characterised 

in  that: 
h)  the  method  is  a  foam  bleaching  method; 
i)  the  porous  substrate  is  a  textile  web; 

55  j)  the  web  has  a  water  content  between  not 
more  than  10  °/o  below  and  not  more  than  50  % 
above  the  FTWC, 

k)  the  reagent  containing  composition  is  an 
alkaline  hydrogen  peroxide  composition, 

50  I)  the  foam  is  forced  into  the  web  under 
pressure,  and 

m)  the  treatment  is  terminated  by  subjecting 
the  web  to  a  heat  treatment  with  an  active  heat 
transfer  medium  having  a  temperature  higher 

55  than  that  of  the  foam-containing  web. 
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Patentanspruche 

1.  Verfahren  zum  Behandeln  eines  porosen 
Substrates,  das  die  folgenden  Verfahrensschritte 
einschlieBt: 

a)  Zubereiten  einer  einen  Wirkstoff  enthal- 
tenden  Materialzusammenstellung  in  flussiger 
Phase  und  Herstellen  eines  Schaumes  aus  dieser 
Materialzusammenstellung; 

b)  den  Schaum  in  Beriihrung  bringen  mit  der 
Oberflache  des  Substrates; 

c)  Zusammenfallenlassen  des  Schaumes  und 
d)  Beendigung  dieser  Behandlung,  dadurch 

gekennzeichnet,  daB  dem  Schritt  a)  vorge- 
schaltet  sind 

e)  Festsetzen  eines  Schaum  zu  Wasser-Dur- 
chgangswertes  (FTWC)  passend  zu  dem  porosen 
Substrat; 

f)  Einstellen  des  Wassergehaltes  des  porosen 
Substrates  auf  einen  Wert  von  nicht  mehr  als  30 
°/o  unter  und  nicht  mehr  als  50  °/o  uber  dem 
Schaum  zu  Wasser-Durchgangswert  und  zwi- 
schen  den  obigen  Schritten  b)  und  c); 

g)  zwangsweises  Einbringen  von  zumindest 
einem  Teil  des  Schaumes  in  das  Innere  des 
porosen  Substrates; 

2.  Verfahren  wie  in  Anspruch  1  beansprucht, 
dadurch  gekennzeichnet,  daB  der  Schaum  ein 
Stapelschaum  mit  einem  Aufblasverhaltnis  im 
Bereich  von  5  :  80  ist. 

3.  Verfahren  wie  in  Anspruch  1  oder  2  beans- 
prucht,  dadurch  gekennzeichnet,  daB  der 
Schaum  ein  Aufblasverhaltnis  im  Bereich  10  :  50 
hat. 

4.  Verfahren  wie  in  einem  beliebigen  der 
vorherigen  Anspriiche  beansprucht,  dadurch 
gekennzeichnet,  daB  die  Beendigung  der  Be- 
handlung  dadurch  bewirkt  wird,  daB  das  Substrat 
der  Einwirkung  eines  Warmeubertragungsmedi- 
ums  unterworfen  wird. 

5.  Verfahren  wie  in  Anspruch  4  beansprucht, 
dadurch  gekennzeichnet,  daB  das  Warmeuber- 
tragungsmedium  ein  Dampf  oder  Gas  ist,  dessen 
Temperatur  mindestens  100°C  betragt. 

6.  Verfahren  wie  in  einem  beliebigen  der 
vorhergehenden  Anspriiche  beansprucht,  da- 
durch  gekennzeichnet,  daB  der  Wirkstoff  ein 
Bleichmittel  ist. 

7.  Verfahren  wie  in  Anspruch  1  beansprucht, 
dadurch  gekennzeichnet,  daB 

h)  das  Verfahren  ein  Bleichverfahren  unter 
Anwendung  von  Schaum  ist; 

i)  das  porose  Substrat  ein  Textilgewebe  ist; 
j)  das  Gewebe  einen  Wassergehalt  zwischen 

nicht  mehr  als  10  °/o  unter  und  nicht  mehr  als  50 
°/o  uber  dem  FTWC  hat; 

k)  die  einen  Wirkstoff  enthaltende  Material- 
zusammensetzung  eine  alkalische  Wasser- 
stoffperoxidverbindung  ist; 

1)  der  Schaum  zwangsweise  unter  Druck 
veranlaBt  wird,  in  das  Gewebe  einzudringen  und 

m)  die  Behandlung  dadurch  beendet  wird,  daB 
das  Gewebe  einer  Warmebehandlung  unter- 
worfen  wird  mit  einem  aktiven  Warmeubergangs- 
medium,  dessen  Temperatur  hoher  ist  als  die  des 
Schaum  enthaltenden  Gewebes. 

Revendications 

1.  Procede  de  traitement  d'un  substrat  poreux, 
lequel  procede  comprend  les  etapes  suivantes: 

5  a)  la  preparation  d'une  composition  contenant 
un  reactif  en  phase  liquide  et  la  formation  d'une 
mousse  de  celle-ci; 

b)  la  mise  en  contact  de  la  mousse  avec  la 
surface  du  substrat; 

10  c)  I'affaissement  de  la  mousse;  et 
d)  I'achevement  du  traitement;  caracterise, 

avant  I'etape  a),  par  les  etapes  suivantes: 
e)  I'etablissement  d'une  Teneur  en  Eau  de 

Passage  de  la  Mousse  (FTWC)  applicable  au 
15  substrat  poreux; 

f)  I'ajustement  de  la  teneur  en  eau  du  substrat 
poreux  a  une  valeur  de  pas  plus  de  30  en  dessous 
et  de  pas  plus  de  50  %  au-dessus  de  la  Teneur  en 
Eau  de  Passage  de  la  Mousse  precitee;  et  entre 

20  les  etapes  b)  et  c)  ci-dessus; 
g)  le  passage  d'au  moins  une  partie  de  la 

mousse  a  I'interieur  du  substrat  poreux. 
2.  Procede  suivant  la  revendication  1,  caracte- 

rise  en  ce  que  la  mousse  est  une  mousse  pour 
25  fibres  ayant  un  rapport  de  soufflage  de  I'ordre  de 

5  a  80. 
3.  Procede  suivant  I'une  ou  I'autre  des  reven- 

dications  1  et  2,  caracterise  en  ce  que  la  mousse 
a  un  rapport  de  soufflage  de  I'ordre  de  10  a  50. 

30  4.  Procede  suivant  I'une  quelconque  des  reven- 
dications  precedentes,  caracterise  en  ce  que 
I'achevement  du  traitement  est  realise  en  sou- 
mettant  le  substrat  a  un  milieu  de  transfert  de 
chaleur. 

35  5.  Procede  suivant  la  revendication  4,  caracte- 
rise  en  ce  que  le  milieu  de  transfert  de  chaleur 
est  une  vapeur  ou  un  gaz  ayant  une  temperature 
d'au  moins  100°C. 

6.  Procede  suivant  I'une  quelconque  des  reven- 
40  dications  precedentes,  caracterise  en  ce  que  le 

reactif  est  un  agent  de  blanchiment. 
7.  Procede  suivant  la  revendication  1,  caracte- 

rise  en  ce  que: 
h)  le  procede  est  un  procede  de  blanchiment  a 

45  la  mousse; 
i)  le  substrat  poreux  est  une  piece  de  matiere 

textile; 
j)  la  piece  a  une  teneur  en  eau  de  pas  plus  de 

10  en  dessous  et  de  pas  plus  de  50  °/o  au-dessus 
50  du  FTWC; 

k)  la  composition  contenant  le  reactif  est  une 
composition  alcaline  de  peroxyde  d'hydrogene; 

I)  la  mousse  est  amenee  dans  la  piece  sous 
pression;  et 

55  m)  le  traitement  est  acheve  en  soumettant  la 
piece  a  un  traitement  thermique  par  un  milieu  de 
transfert  de  chaleur  actif  ayant  une  temperature 
superieure  a  celle  de  la  piece  contenant  la 
mousse. 
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