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The invention relates to a conveyor belt with a polymer surface coating containing an antimicrobial additive. The conveyor belt is
characterized In that it comprises a traction layer (3) in the form of a material that is provided with a polymer surface coating.
Sald surface coating comprises a base layer (2) and a functional surface layer (1). The functional surface layer (1) contains an
antimicrobial additive and Is substantially thinner than the base layer (2). The division of the surface coating into a base layer (2)
and a functional surface layer (1) allows to achieve In the area of the conveying zone, with a lower amount of antimicrobial
additive and thus In a less expensive way, a just as high a concentration, or with the same amount of additive a substantially
higher concentration and thus a higher effectiveness against microorganisms.
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Abstract

A conveyor belt according to the invention comprises a
traction layer (3) in the form of a woven textile that
is provided with a polymer surface coating. The surface
coating comprises a base layer (2) and a functional
surface layer (1). The functional surface layer (1)
comprises an antimicrobial additive and is
substantially thinner than the base layer (2). The
division of the surface coating into a base layer (2)
and a functional surface layer (1) allows to achieve in
the area of the conveying zone, with a lower amount of
of antimicrobial additive and thus in a less expensive
way, a Just as high concentration, or with the same
amount of additive a substantially higher concentration

and thus a higher effectiveness against microorganisms.

(Fig. 1)
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Convevor belt with a polymer surface coating containinc

an antimicrobial additive

The present invention relates to a conveyor belt with a
traction layer and with a polymer surface coating which
comprises an antimicrobial additive, and also to a

process for producing or repairing this conveyor belt.

Taking the example of conveyor belts used to transport
foods, there is a risk that food constituents adhere to
the surface of the belt and that microorganisms, e.d.
microbes, Dbacteria, fungi, yveasts, viruses, etc.,
become established and may grow. These microorganisms
impair the quality and durability of the transported
food. They therefore have to be removed by frequent
cleaning of the conveyor belts, and/or the possibility
of their establishment and subsequent growth has to be

prevented on the conveyor belts from the outset.

This has 1led, inter alia, to the development of
conveyor belts provided throughout, or in individual
layers, with antimicrobial additives. Antimicrobial
additives here mean any of the active substances which
kill microorganisms, e.g. microbes, bacteria, fungi,
yeasts, viruses, etc., or inhibit their growth.

EP-B-0 818 405 discloses plastics conveyor belts which
encompass a traction layer or encompass two traction
layers bonded by an intermediate plastics layer, and to
which a plastics layer has been laminated as conveying
surface. This plastics layer comprises a composition
with Dbis(2-pyridylthio-l-oxido)zinc as antimicrobial
additive.

JP-A-4333406 discloses similarly structured food-
conveyor belts in which the polymeric surface coating

comprises imidazole-type additives to prevent mold.

These prior-art conveyor belts have the disadvantage
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that, for effective prevention of the establishment and
growth of microorganisms on the conveying surface of
the surface coating, relatively large amounts of
antimicrobial additive have to be added in order to
achieve a sufficiently high concentration, and this is
firstly expensive and secondly can also have an adverse

effect on the other properties of the conveyor belt.

In the light of the disadvantages of the previously
known conveyor belts described above with antimicrobial
additives, the invention 1s based on the following
object: to provide a conveyor belt of the type
mentioned at the outset which prevents establishment
and growth of microorganisms on the conveying surface
less expensively for the same effectiveness or more
effectively for the same costs.

This object 1s achieved by the conveyor belt of the
invention as defined in independent claim 1. Preferred
embodiments are found in the dependent claims. Claims
11 and 12 define processes of the 1invention for
producing or repairing this conveyor belt.

The essence of the invention 1is that, in a conveyor
belt with a traction layer and with a polymeric surface
coating which comprises an antimicrobial additive, the
surface coating comprises a base layer and a functional
surface layer which comprises the antimicrobial
additive.

The invention 1s based on the realization that the
antimicrobial effectiveness of a conveyor Dbelt 1is
primarily a surface effect. It 1s therefore not
rational to distribute the antimicrobial additive at
the same concentration over the entire thickness of the
surface coating. According to the invention, therefore,
the surface coating is subdivided into a base layer and
a functional surface layer, and the antimicrobial
additive is distributed within the functional surface
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layer. This makes it possible to use a smaller amount
of antimicrobial additive in the region of the
conveying surface to achieve an identical concentration
less expensively, or to use the same amount of additive
to achieve a markedly higher concentration and
therefore higher effectiveness against microorganisms.
Furthermore, a damaged conveying surface can Dbe

repalred, for example, using a solution, dispersion or
emulsion of the antimicrobial additive.

Because no antimicrobial additive, or only a markedly
lower concentration, 1s present 1in the base layer,
whose purpose 1s to provide the surface coating with a
thickness which 1s sufficient, for example, for
damping, there 1s also less risk of adverse effects on
certain conveyor belt properties such as stiffness,

flexibility, stability, damping effectiveness, etc.

It should also be noted that the functional surface
layer <can also have other functions besides the
antimicrobial action, for example the use of a suitable
frictional surface to transport the products to be
conveyed, UV resistance, any desired color, and/or an
antistatic, hydrolysis-resistant, and/or dirt-repellent
surface, etc. These functional properties may be
achieved solely by way of the functional surface layer.
The layers lying thereunder, in particular the base
layer, are unaffected thereby and therefore can be
better oriented toward the functions allocated to them.

The functional surface layer is preferably not thicker
than the base layer. Thus, comparatively little
antimicrobial additive 1s needed.

In one advantageous embodiment of the conveyor belt of
the invention, the traction layer 1is a textile lavyer,
preferably a woven textile. A textile layer generally
has good  tensille strength and ideal stiffness

properties. Beslides woven fabrics, use may also be made
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of nonwovens, scrims or knits, for example.

In another advantageous embodiment, the traction layer
is a monolithic layer, preferably a film. A monolithic
layer 1s normally capable of good bonding to the

adjacent layers, for example by adhesive bonding or by
welding.

The thickness of the base layer 1is advantageously at
least 0.1 mm, preferably at least 0.3 mm, more
preferably at least 0.5 mm. Desirable damping actions

can be ensured using these minimum thicknesses.

The thickness of the functional surface layer 1is
advantageously at most 50%, preferably at most 30%,
more preferably at most 10%, of the thickness of the
base layer. A relatively thin structure for the

functional surface layer particularly permits the use
of less additive material.

In one advantageous embodiment, between the base layer
and the traction layer, a tie layer and/or at least one
other polymeric layer 1s arranged. This additional
layer or these additional layers ensure better bonding
between base layer and traction layer and can affect
certain conveyor belt properties, for example stiffness
or potential damping.

For certalin applications 1t 1s advantageous for the
base layer and/or, where appropriate, the at least one
other ©polymeric layer to comprise antimicrobial
additives at a concentration lower than the
concentration of the antimicrobial additive in the
functional surface layer. The effectiveness of the
conveyor belt against microorganisms can thus be
ralsed.

The concentration of the antimicrobial additive in the

functional surface layer 1s advantageously from 0.1 to
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10% by weight, preferably from 1 to 5% by weight. These
concentrations are the 1ideal concentrations for the
usual antimicrobial additives in relation to
antimicroblal effectiveness and stability of the
functional surface layer.

The antimicrobial additive may be an organic or
inorganic substance or a combination of these. It 1is
preferably a silver zeolite, aluminum oxide, calcium
oxide, or magnesium oxlde, zinc pyrithione,
oxXxybisphenoxarsine, or a combination of these. These
substances are known to be efficient killers of
microorganisms, or at least inhibit their growth.

In one advantageous embodiment, both the conveying side
of the conveyor belt and 1its underside have an
abovementioned surface coating. In this way, the
establishment and growth of microorganisms can be
prevented on both sides of the conveyor belt.

There are various ways of producing conveyor belts of
the invention. For example, the core section is first
produced conventionally, and then the surface coating
is produced, for example by extrusion coating or
coextrusion coating, film lamination, hot melt coating
or powder coating, or by a spray process or paste-
spreading process. As an alternative, the surface
coating may first Dbe applied to the relevant carrier
layer, and then various 1ntermediate products can be

laminated to give the final product.

The base layer 1s normally composed of a thermoplastic
or elastomer, e.g. polyurethane, polyvinyl chloride,
polyvester, polyether block amide, or of a polyolefin,
silicone, or rubber, or of a mixture of thermoplastics

or elastomers.

The main functional surface layer is generally composed

of a carrier material composed of thermoplastics, e.q.
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polyurethane, polyvinyl chloride, polyester, or
polyolefins, within which the antimicrobial additive is
arranged. The carrier material may correspond to the
material of the base layer or be another material.
Examples of forms in which the antimicrobial additive
may be admixed with the carrier material are that of a
premix or concentrate, or directly in the form of
powder, pellets, or paste. If the carrier material and
the antimicrobial additive are difficult to process
together, the antimicrobial additive may also be
prepared 1n the form of a solution or dispersion and
applied to the previously coated surface by means of

paste-spreadling processes Or spray processes.

Novel and advantageous over the prior art is in
particular the fact that, in a first embodiment, the
functional surface layer can be produced or repaired by

spreading of a paste or by spraying onto the base
layer.

In a second embodiment, to produce or repair the
functional surface layer, polymeric carrier material is
first applied to the base layer, and then an
antimicrobial additive 1s applied to the polymeric

carrier material by spreading of a paste or by
spraying.

The application of the functional surface layer and,
respectively, of the antimicrobial additive by means of
a paste spreading process oOr spray process 1n

particular permits simple repair of damaged areas on

conveying surfaces.

The conveyor belt of the invention is described below

in more detail with reference to the attached drawings,
using five examples.

Fig. 1 shows a section of a first example of a

conveyor belt of the invention with a textile
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traction layer and with a surface coating.

Fig. 2 shows a section of a second example of a
conveyor belt of the invention with a

monolithic traction layer and with a surface
coating.

Fig. 3 shows a section of a third example of a
conveyor belt of the invention with a textile
traction layer, with a tie layer, and with a

surface coating.

Fig. 4 shows a section of a fourth example of a
conveyor belt of the invention with two textile
traction layers.

Fig. 5 shows a section of a fifth example of a
conveyor belt of the invention with two textile
traction layers and with a surface coating both

on the conveying side and on the underside of
the conveyor belt.

Figure 1 - first example
In this first example, the conveyor belt encompasses,

as traction layer 3, a woven fabric which has been
provided with a surface coating. The surface coating is

composed of a base layer 2, on which a functional

surface layer 1 is arranged.

The base layer 2 1s here composed of polyurethane, but
could also be composed of any other thermoplastic or
elastomer, e.qg. polyvinyl chloride, polyester,
polyether block amide, or of a polyolefin, silicone, or
rubber, or of a mixture of thermoplastics or

elastomers. The thickness of the base layer 2 is about
0.5 mm.

A paste with antimicrobial properties has been spread
onto the base layer 2 and forms the functional surface
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layer 1. The paste 1s composed mainly of an aliphatic,
flexible polyurethane, dissolved in dimethylformamide.
It comprises, as antimicrobial additive, zinc
pyrithione at a concentration of 2% by weight, based on
the solids content. To produce the paste, polyurethane
pellets are dissolved in dimethylformamide solvent in a
mixer. Pulverulent =zinc pyrithione is then added and

mixed until the =zinc pyrithione has been uniformly
distributed within the paste.

The paste 1s then applied to the base layer 2 on a
spreading machine, using a doctor, in one or more
spreader passes, at a particular layer thickness, e.q.
0.2 mm. After spreading, the substrate is finally dried
for 2 minutes at a temperature of 120°C in a drying

tunnel. The dry layer thickness applied is 0.1 mm.

The same paste may also be used for the repair of
damaged functional surface layers 1.

Figure 2 — second example

In this second example, the conveyor belt encompasses,
as traction layer 103, a monolithic layer, for example
a plastics film. Monolithic layers suitable as traction
layer are known to the person skilled in the art. The
monolithic layer has been provided with a surface
coating which here again 1is composed of a base layer
102, on which a functional surface layer 101 1is
arranged. The base layer 102 and the functional surface
layer 101 <correspond to the base 1layer 2 and,
respectively, the functional surface layer 1 of the

first example.

Figure 3 - third example

In this third example, the conveyor belt encompasses,
similarly to the first example, a traction lavyer 204 in
the form of a woven fabric, and encompasses a base
layer 202 and a functional surface layer 201, these

substantially corresponding to the traction layer 3,
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the base layer 2, and, respectively, the functional
surface layer 1. In order to achieve better bonding
between base layer 202 and traction layer 204, an
adhesion promoter forming a thin tie 1layer 203 1is
arranged between these. Suitable adhesion promoters are

known to the person skilled 1in the art and are
commercially available.

Figure 4 - fourth example
In this fourth example, the conveyor belt encompasses

two traction layers 304 and 308 in the form of woven
fabrics, which, together with a polymeric layer 306
arranged between these and tie layers 305 and 307, have
been laminated to give a core section. The upper
traction layer 304 has been provided with a surface
coating formed by a base layer 302 bonded by way of a
tie layer 303 to the traction layer 304 and by a
functional surface layer 301 arranged thereupon. The
functional surface layer 301, the base layer 302, the
tie layer 303, and the traction layer 304 substantially
correspond to the functional surface layer 201, the
base layer 202, the tie layer 203, and, respectively,
the traction layer 204 of the third example.

Figure 5 - fifth example
In this fifth example, the conveyor belt encompasses,

as 1n the fourth example, two traction layers 404 and
408 in the form of woven fabrics which, together with a
polymeric layer 406 arranged between these and tie
layers 405 and 407, have been laminated to give a core
section. Both the upper traction layer 404 nearer to
the conveying surface and the lower traction layer 408
have been provided with a surface coating, in each case
formed by a base layer 402 and, respectively, 410
bonded by way of a tie layer 403 and, respectively, 409
to the traction layer 404 and, respectively, 408 and by

a functional surface layer 401 and, respectively, 411
arranged thereupon.
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Other variations in the design of the conveyor belts

described above are possible. The following should be
expressly mentioned here:

- The base layer may likewise comprise antimicrobial

additive, but generally at a markedly lower
concentration.

- Between the base layer and the traction layer,
other polymeric layers may be arranged and may in

principle likewise comprise antimicrobial
additive.

- The antimicrobial additive used may also comprise

a mixture of various active ingredients.
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Patent Claims

1. A conveyor belt with a traction layer (3; 103;
204; 304, 308; 404, 408) and with a polymeric surface
coating which comprises an antimicrobial additive,
characterized in that the surface coating comprises a
base layer (2; 102; 202; 302; 402, 410) and a
functional surface layer (1; 101; 201; 301; 401, 411)
which comprises the antimicrobial additive.

2. The conveyor belt as claimed 1in claim 1,
characterized in that the functional surface layer (1;

101; 201; 301; 401, 411) is not thicker than the base
layer (2; 102; 202; 302; 402, 410).

3. The conveyor belt as claimed in claim 1 or 2,
characterized in that the traction layer (3; 204; 304,

308; 404, 408) 1s a textile layer, preferably a woven
textile.

4. The conveyor belt as claimed in claim 1 or 2,
characterized in that the traction layer (103) 1s a
monolithic layer, preferably a film.

5. The conveyor belt as claimed in any of claims 1 to
4, characterized in that the thickness of the base
layer (2; 102; 202; 302; 402, 410) is at least 0.1 mm,
preferably at 1least 0.3 mm, more preferably at least
0.5 mm.

6. The conveyor belt as claimed in any of claims 1 to
5, characterized in that +the thickness o0of the
functional surface layer (1; 101; 201; 301; 401, 411)
is at most 50%, preferably at most 30%, more preferably

at most 10%, of the thickness of the base layer (2:;
102; 202; 302; 402, 410).

7. The conveyor belt as claimed in any of claims 1 to
6, characterized in that between the base layer (202;
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302; 402, 410) and the traction layer (204; 304, 308;
404, 408) a tie layer (203; 303; 403; 409) and/or at
least one other polymeric layer 1s arranged.

8. The conveyor belt as claimed in any of claims 1 to
7, characterized in that the base layer (2; 102; 202;
302; 402, 410) and/or, where appropriate, the at least
one other polymeric layer comprise antimicrobial
additives at a concentration which is smaller than the
concentration of the antimicrobial additive 1in the
functional surface layer (1; 101; 201; 301; 401, 411).

9. The conveyor belt as claimed in any of claims 1 to
8, characterized in that the concentration of the
antimicrobial additive in the functional surface layer

(1; 101; 201; 301; 401, 411) is from 0.1 to 10% Dby
weight, preferably from 1 to 5% by weight.

10. The conveyor belt as claimed in any of claims 1 to
9, characterized in that both its conveying side and

its underside have an abovementioned surface coating.

11. A process for producing or repalring a conveyor
belt as claimed in any of claims 1 to 10, characterized
in that the functional surface layer (1; 101; 201; 301;
401, 411) is produced or repaired by spreading a paste
or by spraying onto the base layer (2; 102; 202; 302;
402, 410).

12. A process for producing or repairing a conveyor
belt as claimed in any of claims 1 to 10, characterized
in that, to produce or repair the functional surface
layer (1; 101; 201, 301; 401, 411) polymeric carrier
material is first applied to the base layer (2; 102;
202;: 302; 402, 410) and then an antimicrobial additive
is applied by spreading a paste or by spraying onto the

polymeric carrier material.

Fetherstonhaugh & CO.
Ottawa, Canada

Patent Agents
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