The invention relates to sealing sheeting impervious to
water and/or oil and consisting essentially of a layer of
swellable clay provided with covering. layers. '

Such sealing sheeting is known, see the European patent
publication 0 059'625, in the case of which a flexible
substrate layer bears a bentonite layer, on which there may be
in turn a covering layer.'All three layers, that is to say, the
substrate layer, which may be a non-woven material, the
bentonite layer and the covering layer, which may be sheeting
whose composition is not described in detail, are joined
together by means of an adhesive. In the case of such a product
the substrate layer and the covering layer are only connected '
together by means of the bentonite layer with the result when
the sheeting is used the bond is released by wetting of the
bentonite layer, and there is no permanent join between
substrate layer and the covering layer. This is something which
makes itself more:particularly felt when the sheeting is
employed for its intended purpose because the bentonite layer'
in contact with water freely swells in all directions to a
substantial degree and in this case a bentonite layer will act
like a lubricant film between the substrate layer and the
covering layer, this being more particularly a disadvantage in
the case of laying such sealing sheeting on embankments.

In order to overcome the main disadvantage of this sealing
sheeting material the applicant has already developed sealing
sheeting, which is described in its German patent specification
3,704,503. This sealing sheeting consists essentlally of a
substrate layer, a layer of swellable clay and a coverlng

. layer, the substrate and/or covering layers consisting of a

non-woven material and the layer, which possibly does not
consist of a non-woven material, consists of a woven or knitted
fabric or a synthetic resin film, all three layers being needle
punched together. in the case of such a sealing sheet the
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substrate layer and the covering layer remain permanently
connected together owing to the needle punching during and
after swelling of the swellable clay, the bentonite particles

‘being trapped as in a cage by the fibers, which extend from the

covering layer through the bentonite IaYer as far as the
substrate layer and vice~versa. This ensures that during use of
these sealing sheets the moist bentonite layer is not able to
function as a lubricant plane and there is a true transfer of

transverse or shear forces from the covering layer to the

substrate layer with the result that for instance on
embankments there is no chance of slipping of the shielding
layer consisting of gravel or, respectively, pebbles.
Furthermore the applicant‘s said German pateht specification

.3,704,503 has. already indicated that a reduction in the

permeability to water of such sealing sheeting may be obtained
if during productioﬁ firstly flour-like bentonite is applied to
the substrate_layer'and if necessary is shaken and then, whén |
this has been done, the granular bentonite is put on. Instead
of shaking the flour-like bentonite into the substrate layer it
is furthermore possible to so proceed that the substrate layer
is firstly impregnated with an aqueous bentonite suspension or
an aqueous bentonite paste is rolled on and then, after any
necéssary drying, the granular bentonite is.applied. If desired
it is possible for the cbvering layer, prior to the application
thereof, to be also processed in the manner described like the
substrate layer.

Despite this treatment and even if additionally as
described above the substrate and covering layers, pretreated
with bentonite by shaking or impregnation, are employed, tests
in the laboratory and field trials have shown that in the
overlap joins, owing to fine-pored non-woven material placed in
superposed relationship, it is not quite pbssible to achieve
the same water permeability coefficients as in the sealing

-.sheeting itself. This is certainly owing to the fact that the
~fine pored non-woven materials are not completely filled with

bentonite, for instance because for instance the bentonite _
powder or, respectively, the bentonite paste or, respectively,
the bentonite suspension does not completely penetrate into the
interstices of the non-woven material or a part of the

2

-l

w

£



— g

'
]

-

swellable clay being applied to the substrate layer, the
covering layer is placed thereover and the resulting
triple-layer material is passed through a needle punching
machine for the purpose of needle punching together the
substrate layer and the covering layer, characterized in that
prior to needle punching pulverulent swellable clay is applied
to the top surface of the covering layer consisting of
non-woven material, the resulting quadruple-layer material is
needle punched, then the swellable clay needle punched into the
covering layer is moistened with water and then dried again and
if desired then the substrate layer is processed in a suitable
manner. ' '

In accordance with a further advantageous development of
the invention the- covering layer consists of a non-woven _
material and the substrate layer consists of a fabric or a

”film, the use of a fabric however being preferred. As a film it

is possible to use not only synthetic resin films but
furthermore paper, preferably soda kraftpaper.

The fabric employed in accordance with the invention must,
in the case of the use of floury bentonite, be so densely woven
that even extremely finely pulverulent bentonite with a
particle size in the pm range is not able to penetrate through
the fabric. Preferably a slit film woven fabric is employed.

Moistening can be performed using cold, warm or hot water
or with steam.

When laying sealing sheeting produced in accordance with
the invention with the use of fabrics as a substrate layer, in
the'case of which the covering layer consists of a non-woven
material filled with bentonite, one may also be certain that at
the overlaps there are practically the same water permeability
values as in the sealing sheeting itself. .

The sealing'sheeting produced in accordance with the
invention is highly suitable as safety sealing underlays

.underneath a water-tight layer of synthetic resin film. In the
~event of damage to the synthetic resin film, as for instance as

a consequence of the formation of holes or teare, the water
seeping through this 1eak will cause the swellable clay present

'in the sealing sheeting produced in accordance with the

invention and which is preferably a naturally occurring sodium
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bentonite to swell and hence close the leak in a sort of
self-healing action. _' '

The non-woven materials utilized consist preferably of
high quality synthétic resin fibers, more particularly
polyethylene, polypropylene, polyester, polyacryl and/or
polyamide fibers. For refuse tips in landfill technique it is

~more particularly preferred to use non-woven materials

consisting of high density polyethylene (HDPE) or
polypropylene, which is so rot-proof as to be resistant as
regards all substances occurring in bodies of water and in the
soil and consequently may be shown to have an extremely long
length of life. The great tear resistance thereof is
responsible for substantial resistance to mechanical strains.

As regards the structure of the non-woven materials
utilized in the invention it is mainly a question of spun fiber
non~-wovens meéhanicélly éonsolidated by needle punching. They
have such a structure that the curled, joined together fibers
constitute a flat structure with innumerable labyrinth-like
passages. The structure of the non-woven materials maf be made
coarser or finer in accordance with ﬁhe particular application
with the result that optimum adaptation to the set requirements
may be ensured. The mechanical consolidation ensures a skeleton
structure, which is of substantial significance for the purpose
of the invention. And instead of non-woven materials
mechanically .consolidated by needle punching it is furthermore
possible to employ non~woven materials, which have been
mechanically consolidated by stitching techniques or by
turbulence, or such non-woven materials, which are chemically
consolidated. ’ )

According to a modified feature of the invention a
substrate layer is employed composed of non-woven material,
woven or knitted fabric and/or film, such film being a
synthetic resin film, synthetic resin film reinforced with
fabric or paper and preferably soda kraftpaper, and a porous

~structure composed of large pored, chemically or mechanically

consolidated or only partly consolidated non-woven material or
of a non-consolidated intersecting fiber crimped non-woven

material or a random fiber non-woven material, in which respéct
as distinguished from the above mentioned embodiments no layer
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of swellable clay is directly applied to the substrate layer,
and instead the clay is applied at a suitable rate only onto or
into the porous structure, the swellable clay preferably being
a naturally occurring sodium bentonite in a pulverulent or
granular form. The sheeting so obtained is then passed through
suitable needle punching machines, on the one hand the
swellable clay being worked into the porous structure and the
porous structure itself being mechanically consolidated like in
conventional needle punching technology. The consolidation may
however be performed by knitting and/or stitch bonding,
Following this the sheeting obtained is moistened with water on
the side to which the bentonite was applied, or on both sides.

In the case of .the use of needle punching it may be an’
advantage if needle punching machines are placed in tandem, one
of them being fitted with needles whose hooks are directed
downwards and the other being fitted with needles whose hooks:
are directed upwards. However it is also possible to employ

' combined needle punching machines, which are each fitted with

needles of both types. _ o .

The sheet structure consolidated by needle punching is
then sprayed with water on the upper and/or lower surface and
then dried. Drying can be performed for instance by infrared
radiation or by passing the web through a-kiln or a hot air
tunnel.. For different applications it may be an advantage if
the bentonite retains a certain quantity of moisture.

The sealing sheeting so obtained may either be utilized
with the substrate layer as a sealing sheet or the paper layer
is removed and the incorporated clay is caused to swell
starting from this side and drying is then'performed. Such a
product naturally has an optimum sealing action in the
overlapped zones. In accordance with a preferred modification
of the invention the paper web is removed only at the edges for
a width which corresponds to the width of overlap. This method
can-also be employed in conjunction with other working

" embodiments as described in the above, in which paper is

utilized as the substrate layer.

The sealing webs in accordance with the invention find
particular application as sealing structures for protection of
the ground water and then more particularly function as mineral
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components of a combined sealing structure in conjunction with
synthetic resin sealing materials. In the dase of scattered
leaks or perforations in the synthetic resin sealing webs

covering the same, the sealing webs in accordance with the

invention are responsible, as already mentioned, for a sort of
self-healing action for the damaged synthétic resin sealing
web.

The present invention will now be explained in the
following examples without such examples having any limiting
effect.

Example 1

A roll of slit film woven fabric with a width of 4 meters
is unrolled from a stand and supplied to a needle punching
machine (or needle punching loom) as a substrate layer. During
the process of unrolling bentonite powder is applied at a rate
of approxiﬁately 3,500 g/m2 on the slit film woven fabric
serving as a substrate layer. Simultaneously a roll of
non-woven material (6.7 dtex fibers) is supplied via a further
stand as a covering layer for the bentonite layer. Bentonite
powder is additionally applied to this covering layer at a rate
of 1,500 g/m2. These four layers are then run through the
needle punching machine, the bentonite powder arranged on the
covering layer being needle punched into the covering layer and
the layers being mechanically fixed together.

The needle punching machine has a plurality of needle
boards. Each needle board bears thousands of needles. The
needle boards are very rapidly reciprocated vertically (i. e.
approximately'looo strokes per minute). The needles, which
have notches, pierce all layers, the notches ensuring that the
individual fibers are looped together with the result that a
firm composite structure is formed, wherein the bentonite
particles are more or less encapsulated. The needle punching
process furthermore means that some of the bentonite passes
from the bentonite intermediate layer into the covering layer

~to the extent that space is available therein.

After leaving the needle punching machine the covering
layer is moistened by the application of water down onto it at
a rate of approximately 300 g/m2? and it is then dried,
something that may be advantageously performed using infrared -
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lamps. .
The sealing sheetihg obtained in this manner causes the
covering layer to appear in the form of a coherent,
fiber-reinforced integument, which fulfills its set purpose.

Example 2 _ _

For the manufacture of water and/or oil impermeable
sealing sheeting a PP slit film woven fabric (100 g/m2?) is
provided with a heavy crimped pile of 350 g/m? and is then
strewn with activated sodium bentonite at a rate of 3000 g/m2.
The fiber pile charged with bentonite and the substrate fabric

"are passed through a needle punching machine and mechanically

consolidated.

Following this the non-woven material charged with
bentonite is sprayed with water on the upper face for fixing
the bentonite at a rate of 300 ml/m2 and dried by means of
infrared lamps at 300° C for 2 minutes. In this case as well a
coherent, fiber-reinforced "elephant" skin owing to the
treatment with water.

For the manufacture of sealing sheeting in accordance with
this example it is naturally possible to furthermore employ
non-woven materials, woven or knitted fabrics and/or films of
any desired raw material and any desired weight per unit area
and in any desired combinations. By the same token the weight
per unit area, the selection of raw material and the titer of
the fibers used in crimped pile or a non-woven material may be
varied in accordance with the field of application. The
bentonite or, respectively, the swellable clay may be applied
as a'powder or in a granule form.
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Claims

1. A method for the continuous production of sealing
sheeting impervioushto water and/or 0il, which essentially
consists of a substrate layer, a layer of swellable clay, more
particularly bentonite, and a covering layer, at least one of
the layers being a non-woven material and the dry pulverulent
or granular swellable clay being applied to the substrate
layer, the covering layér is placed thereover and the resulting
tfiple-layer material is passed through a needle punching
machine for the purpose of needle punching together the
substrate layer and the covering layer, characterized in that
prior to needle punching pulverulent swellable clay is applied
to the top surface of the covering layver consisting of
non-woven material, the resulting quadruple-layer material is
needle punched, then the swellable clay needle punched into the
covering layer is moistened with water to cause swelling of the
clay and then dried again and if desired then the substrate
layer is processed in a suitable manner.

2. .The method as claimed in claim 1, characterized in that
the substrate layer is a woven material or a film.

3. A method for the continuous production of sealing

. sheeting impervious to water and/or o0il, which essentially
consists of a non-woven material and a swellable clay,
~characterized in that a porous structure composed of a large
pored, consolidated or a not especially consolidated non-woven
material or even only a non-consolidated intersecting fiber
crimped non-woven material or a random fiber non-woven material
is applied to a substrate layef of non-~-woven material, woven or

9



S 1 1111

knitted fabric, and/or a film, the film being a synthetic resin
film, a synthetic resin .film reinforced with fabric or paper,
following which application the desired quantity of pulverulent
or granular swellable clay and more particularly bentonite is
strewn on the structure, the coated substrate is passed through
a needle punching machine, the swellable clay being needle
punched into the porous structure and the entire structure is
then consolidated simultaneously by means of needle punching
and then the free side dr both sides of the composite material
are moistened with water and finally dried.

4., The method as claiméd in any one of the claims 1
through 3, characterized in that instead of needle punching a
knitting and/or stitch bonding technique is utilized.

5. The method as claimed in any one of the claims 1
through 4, characterized in that the substrate layer consisting
of paper, possibly after previously being moistened, is
completely removed or only removed on the sides, and the
exposed areas are moistened and dried again.

6. The method as claimed in any one of the claims 1
through 5, characterized in that the dryihg-operation is
performed by means of infrared heating or in a kiln or in a hot
air tunnel.

7. The method as claimed in any one of the claims 1
through 6, characterized in that such drying is only performed
until the bentonite only contains a certain quantity of
residual moisture. |
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