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Description

The present invention relates to the reaction of
reagents with substrates.

In order to prevent damage caused by over-
doses of reagents capable of chemical and/or
physico-chemical reaction or interaction with
materials or substrates to be treated, such agents
usually had to be applied either in a concentration
sufficiently low to prevent damage, or stabilised
to a degree that permitted the release of only such
amounts of reagent that at any given moment the
concentration was low enough to prevent
damage.

In both cases the result is that the reaction
proceeds at a rate which is slow. Where stabilis-
ers have been employed, it has been necessary to
adjust the reagent concentration, and these
adjustments have been very delicate and an
imbalance in the treatment system can arise as a
result of variations for example in the tempera-
ture, in agents present in the substrate or in the
material to be treated itself.

In particular the treatment of substrates formed
of woven or natural synthetic fibres or from
substrates formed of mats of fibres in random
orientation has been slow, and in consequence
there is a need for a system which provides for
more rapid treatment of such materials, while at
the same time safeguarding the material and/or
substrate itself against damage.

DE—A—2214377 {(GB—A—1 430 184) relates to
a method of finishing a flat textile article which
comprises applying thereto a foamed layer of
desired treating agents, the height of which is
controlled according to the amount of treating
agents which it is desired to transfer and subse-
quently causing the complete destruction of the
foam to transfer all the agents to the textile web.

FR—A—2 758 486 also relates to a method of
the type just described with reference to
DE—A—2 214 377, but with the proviso that in-
stead of causing the foam to collapse or be
destroyed, a positive or negative pressure is
applied to the foam carrying article, causing the
totality of the foam to be rapidly drawn thereinto.

According to the present invention there is
provided a method of treating a surface with
reagents which method comprises:

(i} establishing a reagent in a liquid phase;

{ii) forming a foam of said liquid phase;

{iii) applying said foam to said surface to be
treated to establish a foam layer on said surface,

(iv} causing the foam to progressively collapse
and deposit reagent on said surface, charac-
terized in that the coliapse of the foam takes place
at the foam/surface interface without vacuum,
and subsequently further supply of the reagents
is terminated by removing the foam layer, ter-
minating the decomposition of the foam at said
interface, or by rendering the foam still on said
surface inactive. )

The surface to be treated may be the surface of
a substrate having a continuous surface such as a
sheet, a filamentary material such as natural or
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synthetic fibres, a woven material including a
knitted material or a random mat formed of
natural and/or synthetic fibres.

The reagent may be any reagent capable of
interacting either physically, biologicalily or chem-
ically with the material of said surface. The re-
agentis preferably present in an aqueous solution
and the concentration of the reagent can be
considerably in excess of that hitherto employed
since the amount of reagent applied to the ma-
terial is determined by the volume of the foam
with respect to the initial volume of the reagent
containing liquid and by the amount of agent
released to the substraie by the collapse of the
foam, and is not dependant entirely upon the
concentration of the reagent in the initial solution
prior to foaming.

The collapse of the foam may be caused by
heating the interface to a temperature at or above
the boiling point of the liquid phase. Alternatively,
the collapse of the foam at the interface may be
caused by reducing the viscosity of the foam
sufficiently to allow the liquid from which it is
formed to contact said surface. The rate of col-
lapse of the foam layer may be adjusted to adjust
the rate of application of the reagent. Thermo-
decomposition of the foam by heating of the
interface may be effected by the application of, for
example, hot air or steam to the reverse side of
the material to be treated or by heat transmitted
from, or emittedly, the surface of solid bodies.

Collapse of the foam may also be effected by
incorporating within the foam, destabilising
agents which serve to reduce the viscosity of the
liquid from which the foam is formed, for
example when the temperature of the foamed
liquid is raised.

After completement of the treatment period the
residual reagent of the foam may be removed by
washing, i.e. with water.

In a particular embaodiment of the present in-
vention highly active systems may be applied to
substrates or materials in an easily controlfable
manner and at very high rates of interaction by
controlling not the concentration of the reagent in
the treating bath, but the amount of the bath
which at any given moment is released by foam
collapse at the interface, and brought in contact
with the material to be treated.

The bath containing the reagent is applied to -
the substrate in the form of the foam; the main
dosaging factor is the rate of decomposition of
the foam layer on the substrate in particular the
layer of foam directly in contact with the substrate
surface.

In a further aspect of the present invention the
process comprises the application in foam form
of agents capabie of interacting with material of
the substrate to the substrate surface and causing
the foam layer, in particular the interface foam
layer to collapse at the rate desired and to
terminate the interaction by removing or ren-
dering inactive said agents where the desired
degree of interaction has been achieved.

As stated above, the preferred method for
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gradually collapsing the interface layer of the
foam, i.e. the layer directly in contact with the
surface of the substrate is destabilisation of the
foam particularly through the application of heat
and/or destabilising agents. A particularly suit-
able form of the process comprises in applying an
aqueous system in foam form and applying heat
to the substrate preferably from the side opposite
to that treated with the foam, to generate
temperatures which are higher than the boiling
point of water, thus causing the interface layer of
the foam to collapse and exposing the surface of
the substrate to a new layer of cells of the foam
containing agent capable of interacting with said
substrate.

In an alternative embodiment of the invention
the incremental application of agents capable of
interaction of the material of the substrate accord-
ing to the present invention is achieved by gradu-
ally increasing the flow rate of the foam, i.e. by
decreasing the viscosity of the foam to a degree
which enables it to diffuse in or onto the substrate
as a liquid, the rate of diffusion being governed by
the rate of collapse of the interface foam layer. In
this case, heat may also be applied to the foam
coated side of the substrate causing the foam
surface to collapse in a gradual and controilabie
manner. The liquid released by the coliapse of the
foam fayer dilutes the next layer of the foam and
thus increases its flow rate by lowering its blow
rate thereby resulting in further coliapse of the
foam so that the liquid thus generated finally
diffuses gradually into the subsirate at and
through the foam substrate interface layer.

The flow rate or flow tendency of any particular
foam decreases with the blow rate, i.e. the degree
to which the bath has been foamed. The blow rate
may be expressed as the ratio between the
volume of the foam of the bath and the bath
before foaming, that is to say, a blow rate of 20:1
means that the bath has been foamed to twenty
times the original volume. :

The flow rate or flow tendency may be deter-
mined by measuring the volume of the foam
flowing through an orifice or tube of defined
diameter during a given time, such as, per mi-
nute, or by measuring the angle at which a plate
which is coated with a foam has to be tilted to
start flow of the foam or by other similar
methods.

The flow rate or flow tendency of any particular
foam will become almost zero at a certain blow
rate and will remain at this very low level if the
blow rate is increased. Foams with a low or with
substantially zero flow rate, will collapse and thus
release liquid capable of diffusing into the sub-
strate very slowly unless foam collapse is caused
by the method outlined previously, i.e. by thermo-
destabilisation and collapsing of the interface
foam layer by heat and/or destabilising agents
applied through the substrate.

An alternative method to that outlined above
may be applicable to substrates not permeable to
hot air or not easily capable of transmitting heat
from the reverse side to the interface with the
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foam layer. It consists, as described above, in
increasing the flow tendency of the foam by
gradually releasing liquid from collapsing layers
of the foam thus diluting underlying layers of the
foam and lowering their blow rate. Some of the
liquid released from the collapsing layers of the
foam has been found to travel through underlying
layers of the foam along walls of foam cells to the
interface foam layer and into the substrate provid-
ing also the gradual release of agent to and/or
into the substrate itself. Liquid applied to the
surface of the foam layer, or released by the
collapse of the top layers of foam (facing away
from the substrate) in this alternative method
thus will flow through the foam onto the surface
of the substrate, assisted by the lowering of the
blow rate of the foam resulting from the flow of
liquid. -

Thermal decomposition of the interface layer of
the foam or of the foam layer per se may be
suitable for adjusting the rate of interaction by
simply varying the reaction temperature and the
foam decomposition speed. The steam released
in many cases will benefit the interaction by
providing fast heat transfer and thorough penet-
ration,

Thermal decomposition of the interface layer
may be assisted or substituted by physico-chemi-
cal means conductive to destabilisation of the
foam, for example, by foam destabilisation
agents (agents increasing surface tension), reduc-
ing effectiveness of foaming agents or of foam
stabilisers used to produce and/or stabilise the
foam per se. Such foam destabilising agents may
be present in the substrate to be heated or treated

" and may be applied to the substrate or to the

foam front layer during the interaction period.

The further supply of the agents present in the
foam with the substrate or material to be treated
is terminated by removing the foam layer not yet
decomposed, by stopping the front {ayer decom-
position of the process and/or by rendering the
system inactive. Since in most cases it will be
necessary to remove unused reagents, decom-
position products of reagents or ancillary agents
present in the system, washing or rinsing of the
treated material will be the most frequently used
method to terminate the interaction.

However, where the bath is applied in the form
which contains a mixture of agents capable of
achieving different effects in consentive con-
tinuous treatments without rinsing between
steps, for example, in the boiling off and bleach-
ing with a bath containing alkali and bleaching
agent such as for instance hydrogen-peroxide,
which is followed by a mercerising treatment, it is
unnecessary (and undesirable from an economi-
cal point of view) to rinse after the alkaline
peroxide has boiled off and bleaching preparation
has been applied to cellulose-containing textile
sheet material. After bleaching has been com-
pleted (if desired followed by a steaming treat-
ment), the sheet material is fed into equipment
capable of holding or even increasing the dimen-
sions of the sheet material, in particular its width,
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stich as for instance tenter-like equipment, and
the concentration of the caustic is increased to
mercerising strength and beyond by evaporation
through the action of heat, care being taken that
the boil-off and bleaching bath contains an
amount of alkali hydroxide sufficient for giving a
solution of mercerising strength when water is
evaporated while the amount of water present in
the fabric is still at a level at ieast equal to 25%,
preferably at least 30% of the cellulosic fibre
material present in the sheet material. Alterna-
tively, one may apply additional amounts of
caustic after bleaching/boiling off is completed
(the application of such additional caustic in the
form of foam has the advantage of keeping the
total amount of water low and thus saves energy
in drying).

The caustic may then be removed by neutralis-
ing and/or rinsing only after this partial drying.

If mercerising is to be carried out first {followed
by boiling off and bleaching), peroxide may be
applied to the caustic containing sheet material as

an aqueous solution containing virtually no or .

only smail amounts of caustic. Still another vari-
ation consists in bleaching and boiling off with &
preparation applied according to the invention,
holding or increasing the dimensions of the sheet:
material while water is evaporated to concentrate:
the caustic, and removing the caustic by rinsing
and/or neutralising only after a bleaching agenit
has been applied to and reacted with the sheeit
material.

Even the action of enzymes with agents to be:
removed by enzymatic degradation can be carriecl
out by the process according to the present
invention at much higher speeds than by conven-
tional methods. Complete removal of starch pre-
sent in cellulosic textiles as warp sizing material
was for instance effected by rinsing after an
interaction between an enzyme applied in foamed
form to a fabric containing the size in as little as 30
seconds.

In the case of sheet material, for example, the
process may be a continuous one comprising the
steps of applying a foamed agent to at least one
surface of a moving sheet, applying means cap-
able of collapsing the interface or front layer of
the foam under conditions as regards rate of
foam, decomposition and interaction temperature
providing interaction to the degree desired within
the interaction period determined by the duration
of contact of the foam agent with the substrate
while the foam collapsing system is effective, and
thereafter terminating the treatment by deactivat-
ing the system causing the foam collapse at the
foam substrate interface and removing unused
reagents and reagent decomposition by rinsing.

in the case of sheet material such as films,
fabrics treated in a continuous process, dying

formulations may be applied by the method of the

invention. If the sheet material contains or con-
sists of cellulosic fibres, desizing, boiling off
(removal of wax and other impurities present in
the surface of the natural cellulosic fibres),
bleaching and even mercerising {or other caustic
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treatments) may be carried out.

In the case of other textile sheet material such
as synthetic fibres, wool and blends, removal of
sizes, scouring the removal of impurities from the
fibrous material, the interaction of the fibres with
strong swelling agents, the interaction of wool
fibres with agents reducing the felting tendency
of wool chemical or by in situ reactions, interfacial
polymerisations, the interaction of fibres or fibre
surfaces with agents capable of grafting, chain
degradation or substitution reactions or with
agents causing crosslinking of macromolecular
chains (cellulosic, proteninic or synthetic) by the
formation of covalent or hydrogen bonds or other
forces enhancing intermolecular cohesion, may

_ be effected using the process in accordance with

the present invention. .

By the term “sheet material” there is to be
understood not only coherent sheets such as
plastic, metal or wood or paper, fabrics, woven,
non-woven or knitted, but also particulate or
fibrous material treated in a form of sheets, for
example, materials arranged in the form of a thin
layer carried on or supported by a conveyor beit
or like structure, preferably permeable to liquids
and air. Webs consisting of loose fibres, slivers,

_rovings, and card webs are examples of such

sheet materials consisting of a multitude of
essentially unbonded elements arranged and
treated in the form of a sheet.

Webs of loose cotton fibres for example may be
boiled off, cleaned for the removal of dust, cotton
seeds, wax, etc. and bleached in sheet form
according to the present invention.

Material may be treated according to the pre-
sent invention in filamentary form, the filamen-
tary material being treated either as single
strands or as a multitude of strands travelling on
parallel courses.

The foam itself may be generated by blowing
compressed air through a tube which carries a
porous plate at an outlet end thereof, the tube
being immersed in a bath of the reagent. The
blow rate of the foam is dependent upon the
foaming characteristics of the original bath.

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

Exampie 1
A cotton fabric in grey state (33 picks and 20
ends per centimetre, yarn count Ne 12 for the
warp, 16 for the filling, weight 270 grams per
square metre) was treated as follows:—
A boil-off and desizing formulation containing:

80 grams per litre sodium hydrotide
7 grams per litre boil-off agent-
1 gram per litre wetting agent
{aliphatic phosphoric acid ester)
10 grams per litre washing agent
{alkyl sulphate)

was turned into a foam by blowing compressed
air through a tube which carried a porous plate
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{filtering plate G3), which plate was submersed in
the bath. The resulting foam had a volume twenty
times that of the liquid before foaming (blow ratio
20 to 1), the average cell diameter of the foam was
below 0.08 centimetres, and the pot life of the
foam was 20 minutes (time of complete collapse
of the foam stored in a beaker at room tempera-
ture).

This foam was applied to one surface of the
fabric in a layer 2 centimetres thick. To cause
collapse of the foam at the foam fabric interface,
the side of the fabric not treated with foam was
brought into contact with a metal surface having a
temperature of 300°C for 40 seconds (interaction
time). During this period interface layers of foam
were destroyed consecutively, the foam sheet
previously applied to the fabric thus gradually
collapsing from bottom to top, exposing fresh
layers of foamed reagent with the collapse of
each interface foam layer. After 40 seconds the
fabric was rinsed to remove unused foam reagent
and the other agents present in the bath.

The heaby cotton fabric was found to be uni-
formiy (i.e. all over and all through) desized, all
cotton seeds were removed and a marked lighten-
ing of the shade was observed (i.e. wax and
coloured impurities had been removed by the
treatment). No damage caused by the treatment
could be detected, the textile strength was virtual-
ly the same as before the treatment, and the
degree of polymerisation was 2550 (determina-
tion according to Swiss National Standard
Method 195'598).

Example 2

The same fabric as in Example 1 was treated
with thHe same bath, the only difference being that
collapse of interface foam layers was effected by
convection of hot air and radiation emanating
from a metal plate temperature 300°C arranged in
a plane parailel to the plane of the fabric at a
distance of 0.5 centrimetres underneath the fab-
ric. The interaction time was 60 seconds, the after
treatment and the effects produced were identical
to those of Example 1.

Example 3

The treatment of Example 1 was repeated with
a light weight cotton sateen (grey state, 68/45
yarns centimetre, yarn count Ne 46/42, weight 90
grams/square metre. The formation was the
same as in Example 1, the thickness of the foam
layer was 0.5 centimetres.

Compiete removal of the size present and of
cotton seeds was observed, no damage to the
tensile strength or to the degree of polymerisa-
tion could be found.

Example 4
The fabric described in Example 1 was bleached
with a foamed unstabilised protide bleaching
bath of the following composition:

45 ml per litre hydrogen protide
(40% strength)
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4 ml per litre wetting agent
(same as in Example 1)
6 grams per litre sodium hydrotide

The bleaching treatment was applied to the
fabric after desizing and boiling off according to
Example 1. The bath was turned into a foam
{(degree of foaming 20:1) as described in Example
1, and applied in foamed form to one side of the
fabric in a thickness of 2 centimetres. Interface
foam collapse was effected by contact heat as
described in Example 1, the time of interaction
being 40 seconds.

The bleaching effect obtained was about identi-
cal to effects produced by conventional protide
bleaching with much longer reaction times
(whiteness 67.00% against 55.8 before the treat-
ment). No tensile strength or degree of polymer-
isation damage could be found.

ldentical effects were obtained if foam collapse
was effected as described in Examples 2 and 3.

- Example 5
The fabric described in Example 1 was in one
step desized, boiled off and bleached, using the
following procedure.
Bath Composition:

40 grams per litre sodium hydrotide
8 grams per litre wetting agent
(same as in Example 1)
45 ml per litre hydrogen protide (40%)
10 ml per litre washing agent
(same as in Example 1)

This bath was foamed and applied to the grey
fabric as described in Example 1 (degree of
foaming 20:1, foam layer thickness 2 cen-
timetres). Interface foam collapse was effected as
described in Example 1, the time of Internation
being 40 seconds.

Effects obtained:— Whiteness equal to conven-
tional bleaching effects, good wettability, removal
of most of the size, no loss of tensile strength,
degree of polymerisation higher than 2350.

Identical effects were obtained with the same
bath applied under the conditions described in
Example 2.

Example 6
When a cotton sateen described in Example 3
was treated with the bath of Example 5, the
conditions of the treatment otherwise being those
of Example 3, complete desizing, complete re-
moval of seeds and excellent wettability were
obtained.

Example 7
The combination treatment described in
Examples 5 and 6 was applied to a cotton card
web carried on fine-mesh stainless steel wire net.
Removal of the agents after the interaction
period was effected by applying a coating of
foamed washing neutralising solution (blow ratio
1:30, bath containing 10 grams per litre of acetic
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acid and 3 grams per litre of Sandozin® N1 (non-
jonic wetting agent), thickness of foam layer 5
centimetres and sucking the foam through the
web by means of vacuum slots arranged under-
neath the wire net conveyor belt. The treatment
was treated twice with a foamed washing solution
containing 1 gram/litre of a non-ionic foaming
agent (Sandozin® N1, sandoz), total layer thick-
ness 10 centimetres, blow rate 10:1.

Practically complete removal of cotton seeds, a
bleaching effect sufficiently high to print or to dye
the material {dyeing in medium to deep shades)
after spinning and weaving, good wettability and
a dust content of practically zero were obtained.
Due to the use of foamed washing solution the
amount of water remaining in the fibre material
was found to be very low (less than half of what
the same web retained when it was wetted in the
same bath (unfoamed) and squeezed in a man-
gle). Drying thus was at least twice as fast.

The neutralizing and the washing baths were
foamed in one example as described in Example
1, in another test by means of passing the bath
through a commercially available continuous
foamer (manufactured by Bombi, Settimello, Ita-
ly). Additional tests showed that the bleaching
and boiling off baths used in previous examples
could also be foamed in the continuous foamer.

A cotton print cloth (120 grams per square
metre) containing a starch size in grey state was
coated with a foamed enzymatic desizing prepa-
ration containing per litre 25 millilitres of Rupid-
ase and 2 millilitres of a non=ionic wetting agent
(Sandozin@® NIT). The foaming degree was 1:40.
The fabric thus coated was .subjected to a heat
treatment consisting of guiding the fabric at a
distance of 4 millilitres over a hot metal plate
having a temperature of 300 centigrade degrees.
The action of heat lasting 30 seconds. After the
fabric was rinsed hot and cold, no starch could
any longer be detected on the fabric.

Claims

1. A method of treating a surface with reagents
which method comprises:

(i) establishing a reagent in a liquid phase;

(i) forming a foam of said liquid phase;

(iii} applying said foam to said surface to be
treated to establish a foam layer on said surface,

{iv) causing the foam to progressively collapse
and deposit reagent on said surface, character-
ised in that the collapse of the foam takes place at
the foam/surface interface without vacuum, and
subsequently further supply of the reagents is

terminated by removing the foam layer, terminat-

ing the decomposition of the foam at said inter-
face, or by rendering the foam still on said surface
inactive.

2. A method as claimed in Claim 1, wherein the
surface is the surface of a substrate having a
continuous surface, a filamentary material, a wo-
ven material or a random mat.

3. A method as claimed in Claim 1 or Claim 2,
wherein the reagent is a reagent capable of
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interacting either physically, biologically or chem-
ically with the material.

4. A method as claimed in any preceding claim,
wherein the reagent is present in an aqueous
solution and the concentration is such that the
rate of application of reagent to the material is
determined by the volume of the foam and the
rate of collapse thereof.

5. A method as claimed in any preceding claim,
wherein the collapse of the foam is caused by
heating the interface between the foam and the
surface to a temperature at or above the boiling
point of the liquid phase or by reducing viscosity
of the foam sufficiently to allow the liquid from
which it is formed to contact said surface thereby
controlling the rate of application of the reagent
to said surface.

6. A method as claimed in any one of Claims 1
to 4, wherein the collapse of the foam is control-
led by introducing a foam destabilizing agent in
the vicinity of the surface to be treated, the rate of
such introduction serving to control the rate of
foam collapse.

7. A method as claimed in any one of Claims 1
to 4, wherein the thermal decomposition of the
foam at the interface layer is assisted by physico-
chemical means conductive to destabilization of
the foam by agents capable of increasing the
surface temperature or by reducing the effective-
ness of foaming agents or foam stabilisers used
to produce and/or stabilise the foam per se.

8. A method as claimed in any preceding claim
wherein the foam is formed from a bath which

- contains a mixture of agents capable of achieving

different effects in consecutive continuous treat-
ments without rinsing between said steps.

9. A method as claimed in Claim 8 wherein the
treatment is a boiling off and bleaching treatment
whereby a foam is formed of a bath containing
alkali and bleaching agent and thereafter mer-
cerising whereby after bleaching has been com-
pleted the treated sheet material is fed into
equipment capable of maintaining or increasing
the dimensions of the sheet and further foam is
applied whereby the concentration of alkali is
increased to mercerising. strength and beyond,
the foam being collapsed by the application of
heat and after contact with said foam continuing
to apply heat to evaporate water deposited there-
in after collapse of the foam whereby the amount
of water present in the fabric after treatment is
equal to at least 25% of the cellulosic fibre content
present in the sheet material.

10. A method as claimed in any one of Claims 1
to 7 wherein the reagent from which the foam is
formed may include an enzyme for treatment of
the substrate.

11. A method as claimed in any preceding claim
wherein the foam Is generated by biowing com-
pressed air through a tube having a porous plate
at the outlet thereof said tube being immersed in
a bath of reagent to be foamed.

Revendications

1. Procédé de traitement d’une surface par des
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réactifs, lequel procédé comprend:

{i) I"établissement d’un réactif dans une phase
liquide;

(i) la formation d'une mousse de cette phase
liquide,

(ili} Vapplication de ladite mousse sur ladite
surface A traiter de maniére a former une couche
de mousse sur cette surface,

{iv) I'aplatissement de la mousse et le dépdt
progressifs du réactif sur la surface précitée,
caractérisé en ce que l'aplatissement de la
mousse se fait a I'interface mousse/surface sans
mise sous vide, et en ce qu’ensuite tout apport de
réactifs est arrété en séparant la couche de
mousse, en arrétant la décomposition de la
mousse & cette interface, ou encore en rendant la
mousse inactive sur ia surface précitée.

2. Procédé suivant la revendication 1, caracté-
risé en ce que la surface est la surface d'un
substrat comportant une surface continue, une
matiére filamenteuse, une matiére tissée ou une
natte désordonnée.

3. Procédé suivant I'une ou |"autre des reven-
dications 1 et 2, caractérisé en ce que le réactif est
un réactif pouvant réagir mutueliement physique-
ment, biologiquement ou chimiquement avec la
matiere.

4, Procédé suivant I'une quelconque des reven-
dications précédentes, caractérisé en ce que le
réactif est présent sous la forme d'une solution
aqueuse et en ce que la concentration est telle
que la vitesse d'application du réactif sur la
matiére est déterminée par le volume de la
mousse et la vitesse d'aplatissement de celle-ci.

5. Procédé suivant I'une guelconque des reven-
dications précédentes, caractérisé en ce que l'on
provoque |'aplatissement de la mousse en chauf-
fant I'interface entre la mousse et la surface a une
température correspondant au point d'ébullition
de la phase aqueuse ou au-dessus de celui-ci ou
en réduisant suffisamment la viscosité de la
mousse pour permettre au liquide a partir duquel
elle est formée d’entrer en contact avec la surface
précitée, en contrblant ainsi la vitesse d'applica-
tion du réactif sur ladite surface.

6. Procédé suivant |'une quelconque des reven-
dications 1 a 4, caractérisé en ce que |'on contréle
|"aplatissement de la mousse en introduisant un
agent de déstabilisation de la mousse au voisi-
nage de la surface & traiter, la vitesse de cette
introduction servant & controler la vitesse d’apla-
tissement de la mousse.

7. Procéde suivant {‘'une quelconque des reven-
dications 1 2 4, caractérisé en ce que la décom-
position thermique de la mousse a la couche
d'interface est facilitée par des moyens physico-
chimiques conduisant a la déstabilisation de la
mousse par des agents pouvant élever la tempé-
rature de la surface ou en réduisant I'efficacité des
agents de moussage ou des stabilisants de

“mousse utilisés pour produire et/ou stabiliser la
mousse en soi.

8. Procédé suivant I'une quelconque des reven-
dications précédentes, caractérisé en ce que la
mousse est formée a partir d’'un bain qui contient
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un mélange d'agents pouvant réaliser des effets
différents dans des traitements continus consécu-
tifs sans ringage entre lesdites étapes.

9. Procédé suivant la revendication 8, caracté-
risé en ce que le traitement est un traitement de
débouillissage et de blanchiment de maniére a
former une mousse a partir d'un bain contenant
un dlcali et un agent de blanchiment, et ensuite de
mercerisage de telle sorte qu’aprés avoir réalisé
le blanchiment, la matiére en feuille traitée soit
amenée dans un équipement pouvant maintenir
ou accroitre les dimensions de la feuille, une
quantité de mousse supplémentaire étant ame-
née de maniére & accroitre la concentration d’al-
cali jusqu’a la concentration de mercerisage et au-
dela, la mousse étant aplatie par I'application de
chaleur et, aprés la mise en contact avec cette
mousse, |'application de chaleur étant poursuivie
pour évaporer I'eau qui est déposée apres aplatis-
sement de la mousse, la quantité d’eau présente
dans le tissu aprés le traitement étant au moins
égal a 25% de la teneur en fibres cellulosiques
présentes dans la matiére en feuille.

10. Procédé suivant |‘une quelconque des
revendications 1 & 7, caractérisé en ce que le
réactif & partir duquel la mousse est formée peut
comprendre une enzyme pour le traitement du
substrat.

11. Procédé suivant l'une quelconque des
revendications précédentes, caractérisé en ce que
la mousse est produite par soufflage d‘air com-
primé dans un tube comportant des plaques
poreuses a sa sortie, ledit tube étant immergé
dans un bain de réactif & mousser.

Patentanspriiche

1. Verfahren zur Behandlung einer Fliche Reak-
tionsmitteln mit den Verfahrensschritten

(i) Biiden eines Reaktionsmittels in einer fitissi-
gen Phase;

(ii} Ausbilden eines Schaumes aus der fl(issigen
Phase;

(iii) Aufbringen des Schaumes auf die zu behan-
delnde Flache, um auf der Fliche eine Schaum-
schicht zu bilden;

(iv) Veranlassen des Schaumes, fortschreitens
zusammenzufallen und Auf bringen des Reak-
tionsmittels auf der Flache;

dadurch gekennzeichnet, daR das Zusammen-
fallen des Schaumes im Bereich der Grenzschicht
des Schaumes zur Fladche ohne Vakuum erfolgt
und anschlieBend eine weitere Zufiihrung von
Reaktionsmittel durch Entfernen des Schaumes
von der Flache, Beendigung des Entmischen des
Schaumes im Bereich der Grenzschicht oder da-
durch erfolgt, daR der noch auf der Flache befind-
liche Schaum inaktiv gemacht wird.

2. Verfahren nach Anspruch 1 dadurch gekenn-
zeichnet, dal3 es sich bei der Flache um die Fliche
eines Substrates mit einer in sich geschlossenen
Flache handelt, um die Flache eines Substrates
aus Faden bzw. Fasern oder um ein gewebtes
Substrat oder schiieBlich um ein Substrat aus
reglos angeordneten Fasern handelt.
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3. Verfahren nach Anspruch 1 oder 2, dadurch
gekennzeichnet, dal} das Reaktions miitel
physikalisch, biologisch oder chemisch mit dem
Material der Flache zu reagieren vermag.

4. Verfahren nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dal} das
Reaktionsmittel in der Form einer wéssrigen Lo-
sung verwendet wird und dal3 die Konzentration
so bestimmt ist, dalR die Einwirkungsrate des
Reaktions mittels auf das Material der Flache
durch das Volumen des Schaumes und dessen
Rate des Zusammenfallens bestimmt wird.

5. Verfahren.nach einem der vorhergehenden
Anspriche, dadurch gekennzeichnet, da? das
Zusammenfallen des Schaumes bewirkt wird
durch Erwédrmen der Grenzschicht des Schaumes
zur Flache auf die Temperatur des Kochpunktes
der fllissigen Phase oder auf eine héhere Tempe-
ratur oder durch Reduktion der Viskositdt des
Schaumes in einem MaBe, dalR den Schaum
bildende Flissigkeit mit der Fidche in Beriihrung
zu kommen vermag, wobei die Einwirkungsrate
des Reaktionsmittels auf die Flache gesteuert
wird.

6. Verfahren nach einem der Anspriiche 1 bis 4,
dadurch gekennzeichnet, daf3 das Zusammen-
fallen des Schaumes durch Einfllhren eines
Schaumdestabilisators in die Nadhe der Flache
gesteuert wird, wobei die Rate der Einfihrung des
Schaumstabilisators die Rate des Zusammen-
fallens des Schaumes steuert. )

7. Verfahren nach einem der Anspriiche 1 bis 4,
dadurch gekennzeichnet, dai? die thermische Ent-
mischung des Schaumes in der Grenzschicht des
Schaumes zur Fldche durch ein physikalisch-che-
misches Mittel unterstiitzt wird, das leitend ist zur
Destabilisation des Schaumes durch einen Wirk-
stoff, der in der Lage ist, die Flachentemperatur zu
erhohen oder durch Verringerung der Wirksam-
keit der schaumbildenden Wirkstoffe oder
Schaumstabilisatoren, wie sie zur Bildung und/
oder zum Stabilisieren des Schaumes an sich ver-
wendet werden.
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8. Verfahren nach einem der vorhergehenden
Anspriche, dadurch gekennzeichnet, dal3 der
Schaum aus einem Bad gebildet wird, das ein
Gemisch aus Wirkstoffen enthélt, die in der Lage
sind, mit unterschiedlichen Wirkungen auf die
Flache einzuwirken und zwar in mehreren aufein-
anderfolgenden Behandlungsschritten ohne Spi-
len zwischen den einzelnen Behandiungs-
schritten. .

9. Verfahren nach Anspruch 8, dadurch gekenn-
zeichnet, da® die Behandlung ein Auskochen und
ein Bleichen einschlieRt, wobei der Schaum aus
einem Bad gebiidet wird, das Alkali und ein
Bleichmittel enth3lt und daf} anschlieBend ein
Mercerisieren erfolgt, wobei nach Abschiuf® des
Bleichens das behandeite Folien- oder Bogen-
material einer Einrichtung zugefiihrt wird, die in
der Lage ist, die Abmessungen der Folie bzw. des
Bogens zu erhalten oder zu vergréfiern, worauf
Schaum aufgetragen wird, wobei die Alkalikon-
zentration auf den zum Mercerisieren. erforder-
lichen Wert und darliber angehoben wird, der
Schaum durch Anwendung von Warme zum
Zusammenfallen gebracht wird, worauf weitere
Wiérme zugeflihrt wird, um Wasser auszutreiben,
das sich beim Zusammenfallen des Schaumes in
diesem bildet, wobei die Menge des nach der
Behandlung vorhandenen Wassers bei einem
Textilmaterial als Folie bzw. Bogen zumindest
25% des Zellulosefaseranteiles in dem Material
ist.

10. Verfahren nach einem der Ansprliche 1 bis
7, dadurch gekennzeichnet, dal3 das den Schaum
bildende Reaktionsmittel ein Enzym zur Behand-
lung des Substrates einschliefdt.

11. Verfahren nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, daRR der
Schaum durch Einblasen komprimierter Luft
durch ein Rohr mit einer porosen Platte am
AuslaR des Rohres gebildet wird, wobei das
Rohrende mit der pordsen Platte in das Bad mit
den zu schdumenden Reaktionsmitteln einge-
taucht ist.
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