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(54) Title: PROCESS FOR PROTECTING A SURFACE FROM NON-DESIRED CONTAMINATION

(§57) Abstract

A process for protecting a surface from non-desired contamination and for facilitating removal of said contamination from said
surface, characterized by the steps: a) preparing a solution of polysaccharides containing at least two components, wherein one component
is constituted by a first polysaccharide which, when precipitated from a solution by evaporation of the solvent thereof, directly forms a film,
and wherein the second component is constituted by a second polysaccharide which, when precipitated from a solution by evaporation of the
solvent thereof, forms a film via at least partial gel formation, or by interaction with said first polysaccharide, said films being redissolvable
or swellable; b) applying the solution from step a) onto said surface before subjected to contamination; c) allowing the applied solution to
dry so as to form a solid film on said surface via at least partial gel formation; d) treating the film-coated surface with a liquid capable of
redissolving film or provided swelling thereof; and ¢) removing the non-desired contamination by complete or partial removal of the film

from the surface.
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PROCESS FOR PROTECTING A SURFACE FROM NON-DESIRED CONTAMINATION

The present invention relates to a process for pro-
tecting surfaces from non-desired contamination and for
facilitating removal of such contamination from the sur-
faces.

In EP Bl O 365 584 there is described a contamination
removal process based on the use of a solution containing
a polysaccharide and a solvent therefor for creating a
protective coating on a surface. After being subjected to
contamination such protective surface can be easily freed
from the contamination by treating the coated surface with
a liquid which is capable of redissolving the protective
coating or providing for swelling thereof. The invention
according to said patent specification constitutes an ex-
cellent solution to the contamination problem as reflected
by contamination resulting from so called graffiti, traf-
fic pollution etc.

The present invention constitutes a significant im-
provement of the techniques disclosed in EP Bl O 365 384,
and the purpose of the present invention is to provide for
a polysaccharide film which has low solubility in water of
room temperature.

A number 0f polysaccharides, for example carageenan
and agar, which are dissolved in water at an increased
temperature form at certain minimum concentrations gels
when such solution is cooled to a lower temperature. Con-
tinued evaporation of water results in the formation of a

film which frequently is resistent to dissolution and can

be dissolved or made to swell only at an increased tempe-
rature.

The coating of surfaces with polysaccharide solutions
at an increased temperature is difficult, and to apply a
polysaccharide gel by spraying or the like results in in-

ferior adhesion to the substrate since the solvent is in-
extricably bound in the gel structure.
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The problem to be solved by the instant invention can
be said to reside in finding new techniques, whereby it 1is
possible to make use of the advantages associated with gel
formation as an intermediate stage while at the same time
providing for a concentration of polysaccharides in the
solution resulting in a film of sufficient thickness. If a
polysaccharide of the gelling type is used alone the con-
centration thereof in solution has to be very low in order
to obtain a solution thereof that can be applied without
difficulty. If the concentration is increased to a level
which will result in sufficient film thickness then gel-
ling will occur and the application by spraying or the
like will constitute a severe problem. The invention sol-
ves this problem in a satisfactory way and thereby consti-
tutes a significant advance in the art.

The present invention aims at solving the problem of
obtaining a resistant coating or film constituted by poly-
saccharides while making use of the advantage of gel for-
mation as an intermediary step in the process of obtaining
the film. '

To this end the invention provides for a process for
protecting a surface from non-desired contamination and
for facilitating removal of said contamination from the
surface, and said process involves the following steps:

a) preparing a solution of polysaccharides'containing
at least two components, wherein one component is consti-
tuted by a first polysaccharide which, when precipitated
from a solution by evaporation of the solvent thereof,
directly forms a film, and wherein the second component is
constituted by a second polysaccharide which, when preci-
pitated from a solution by evaporation of the solvent
thereof, forms a film via at least partial gel formation,
or by interaction with said first polysaccharide, when
precipitated from a solution by evaporation of the solvent

thereof, forms a film via at least partial gel formafion,
said films being redissolvable or swellable;
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b) applying the solution from step a) onto said sur-
face before subjected to contamination;

c) allowing the applied solution to dry so as to form
a solid film on said surface via at least partial gel
fbrmation;

d) treating the film-coated surface with a liquid
capable of redissolving film or providing swelling there-
of; and

e) removing the non-desired contamination by complete
or partial removal of the film from the surface.

The process as outlined above resides in principal in
proceeding from a polysaccharide solution, to an interme-
diate gel and to a solid film. This can be accomplished in
three different ways.

According to a first aspect of the invention the so-
lution in step a) above is prepared by using as a second
polysaccharide one which is capable of forming, when pre-
cipitated from a solution thereof by evaporation of the
solvent thereof, a film via at least partial gel forma-
tion. In this aspect of the invention there may be used as
a second polysaccharide one capable of gel formation, and
the gel formation of said second polysaccharide is distur-
bed by the presence of a first polysaccharide which is
non-gelling, so that a solution of the two can be obtained
at a desirably high concentration without the formation of
a gel at a useful temperature, such as room temperature.
Upon evaporation of the solvent from such solution there
will be formed a gel which is finally converted into a '
solid £ilm. '

According to a second aspect of the invention there
1s prepared in step a) above a solution, wherein said se-
cond polysaccharide is capable of interacting with said
first polysaccharide to give the desired result. According

to a third aspect of the invention there may be used an
admixture of two polysaccharides, of which each alone will
not form a gel when precipitated from a solution by evapo-
ration of the solvent thereof, but which together by in-
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teraction pass a gel stage at increased concentration and
finally form a solid film.

The three different aspects of the invention descri-
bed above make it possible to form a protective coating of
surfaces, wherein the polysaccharide solution upon concen-
tration passes through the gel stage before forming a so-
lid film. The resulting film resists dissolution since
treatment with the solvent, such as water, only results in
swelling of the film to a gel unless the temperature is
increased so that the gel will be dissolved.

In the process according to the present invention the
concentration of polysaccharides in the solution prepared
in step a) above preferably exceeds about 0.1% (w/v). It
is also preferred that said amount is at most about 10%
(w/v), particularly at most about 5% (w/v).

The proportions based on weight between said first
and second polysaccharides may vary within very broad
limits, such as from about 1000:1 to 1:1000 depending on
the nature of the compounds.

Said first polysaccharide used in the process accor-
ding to the invention and which is of the non-gelling
type, is preferably selected from celluloses and deriva-
tives thereof, starches and derivatives thereof, plant
gums and microbial polysaccharides. Among plant gums there
may be mentioned guar gum and Locust bean gum, and among
microbial polysaccharides a useful example is dextran.

The second polysaccharide of the type that is gelling
alone or gelling by interaction with the first polysaccha-
ride, is preferably selected from microbial polysaccha-
rides and algal polysaccharides, examples being xanthan

and agar.

- Particularly preferred combinations are plant gums
and xanthan or agar. The concentration of the plant gum is
preferably within the range about 1 to about 2% by weight,
whereas the second polysaccharide is used in a lesser
amount, such as from about 0.2 to about 1% by weight for
xanthan and from about 0.005 to about 0.05% by weight for
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agar.

In the combination plant gum and agar the proportion
Dy weight between the two suitably lies within the range
about 50:1 to about 300:1. In the combination Guar gum -

S agar the proportion is preferably between from about 150:1
to about 250:1, whereas said proportion with Locust bean
gum 1is preferably from about 50:1 to about 150:1.

Wwithin the concept of this invention more than two
polysaccharides may be used, such as two different non-

10 gelling polysaccharides in addition tOo one polysaccharide
of the second type or vice versa, or both.

According to yet another aspect of the invention the
solution.under step a) above is preferably provided with a
PH buffer for the purpose of counteracting changes in the
15 pH of the film formed independent of exterior influence.
This is suitable particularly to withstand the influence
of environmental conditions, such as acid rain, bird drop-
pPings, and other conditions involving acid or basic pH's.
The invention will in the following be further illus-
20 trated by non-limiting examples, wherein percentages are
' given in weight by volume unless otherwise indicated.

These examples illustrate the three main aspects of the
present invention as outlined above.

25 EXAMPLE 1
20 parts by volume of a solution of dissolvable‘pota-
To starch (Sigma) in water (2%) are admixed at 90°C with 1

30 ting in a solution of the two polysaccharides.

The resulting solution is applied to a solid substra-
te (concrete), and upon evaporation of the solvent (to
approximately 20% of the original volume) a gel is formed
which on further evaporation of solvent forms a solid

352 film. This film is fairly resistant to treatment with cold
water (15°C) but a certain swelling of the surface layer

of the film will be obtained. The film is well suited for
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the protection of surfaces against graffiti type of con-
tamination or air pollution, such contamination being ea-
sily removable by washing the film using water of increa-
sed temperature and/or pressurized water supplied through
a nozzle.

EXAMPLE 2

Example 1 is repeated but with the use of an aqueous
solution containing 1.5% Locust bean gum and 0.01% agar.
Said solution is applied to a substrate (glass) and forms
a solid film via the formation of a gel. To improve adhe-
sion of the solution to the glass substrate the glass can

be pretreated by the application of a primer, such as
polymin.

EXAMPLE 3

A solution of a mixture of xanthan gum and Locust
bean gum in the weight proportions 1:3 is prepared at a
total concentration of polysaccharides of 0.3%. The
solution is sprayed onto an aluminum substrate in an
amount of 0.1 1/m?. After about 1 h at 20°C the applied
solution has formed a gel, which after additional 2 h has
been converted into a transparent solid film. The

properties and behaviour of said film are similar to those
of the film of Example 1.

EXAMPLE 4

Example 1 is repeated but in this case there is added
to the polysaccharide solution a S8&rensen phosphate buffer
constituted by a mixture of disodium hydrogen phosphate
and potassium dihydrogen phosphate resulting in a pH of
the solution of about 7. The resulting film maintains a
neutral pH under the influence of acid as well as basic

environmental influence, such as acid rain and bird drop-
pings, respectively.
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The embociments of the i1nvention in which an exclusive
property or privilege 1s claimed are defined as follows:

1. A process for protecting a surface from non-de-

sired corntaminatiocon and for facilitating removal of said

contamination from said surface, comprising the steps:

a) preparing a solution of polysaccharides

containing at least two components, wherein one component

1s constituted by a first polysaccharide which, when

precipitated from a solution by evaporation of the

-

solvent thereof, directly

forms a film, and wherein the

|

second ccomponent 1s constituted by a second

polysaccharide which, when precipitated from a solution
by evaporation of the solvent thereof, forms a film via

at least partial gel formation, or by 1nteraction with

sald first polysaccharide, when precipitated from a

solution by evapocration of the solvent thereof, forms a

film via at least partial gel formation, said films being

redissolvable or swellable;

b) applying the solution from step a) onto said
surface kbefore sukbjected to contamination;

C) allowing the applied solution to dry so as to

form a sclid film on said surface via at least partial

gel formation;

d) exposing the film-coated surface to non-desired
contamination:
e) treating the film-coated surface with a liquid

capable of redissclving film or providing swelling there-

rF

of; and
f) removing The non-desired contamination by
complete or partial removal of the film from the surface.
2 . A process according to claim 1, comprising

preparing in step a) a solution, wherein said second
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polysaccharide only by interaction with said first
polysaccharide i1s capable of forming, when precipitated
from a solution thereof by evaporation of the solvent
thereof, a film via at least partial gel formation.

3. A process according to claim 1 or 2, comprising
preparing in step a) a solution contalining
polysaccharides in an amount of at least 0.1% (w/V).

4 . A process according to claim 3, wherein said

amount 1s at most 10% (w/v).

5. A process according to claim 4, wherein said
amount is at most 5% (w/v).

6 . A process according to any one of claims 1 to

5 wherein said first polysaccharide 1is selected from

cellulose and derivatives thereof, starch and derivatives
thereof, plant gums, and microbial polysaccharides.

7. A procesgs according to claim 6, wherein the
first polysaccharide 1s dextran.

8 . A process according to claim 1, whereln said
second polysaccharide is an algal polysaccharide.

9. A process according to claim 8, wherein said
second polysaccharide 1s agar.

10. A process according to claim 1 or 4, wherein
said second polysaccharide is a microbial polysaccharide.

11. A process according to claim 10, wherein said
second polysaccharide 1s xanthan.

12. A process according to any one of claim 1 to
11, wherein in ster a) the solution is supplied with a pH
buffer for the purpose of counteracting changes 1in the pH

of the film formed independent of exterior intluence.

13. A surface protected by the process according to

any one of claims 1 to 12.

L] h.ﬁl”&ﬂhl“lmwwmwumhlﬁ PR I TR T L AR LT B ] oee .



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - claims
	Page 10 - claims

