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Abstract

Degcribed are a filter material which contains

heatsealable, Dbiodegradable and compostable polymeric

fibers and 1s characterized 1in that the heatsealable,
biodegradable and compostable polymeric fibers are
drawn, heatsealable, biodegradable and compostable
polymeric fibers having a draw ratio which is in the

range form 1.2 to 8, and also a process for producing
same .
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HEATSEALABLE FILTER MATERIALS

Description

The present invention relates to a heatsealable filter
material having excellent hot water stability and bio-
degradability, comprising biodegradable and compost-
able, outstandingly heatsealable polymeric fibers as

one component.

It 1s known to pack tea or other goods into bags which

are 1nfused with hot water for use. These bags
typically are made up of a first ply of a porous
material composed of natural fibers and of a second ply
composed of hot-melting polymeric fibers such as for
example PP, PE or various i1interpolymers. This second
ply serves to close the bag by heatsealing on high-
speed packing machines.

This bag material can be produced in known manner by a
wet-laid process on a paper machine, by a dry-laid
process on a wepbing machine or by a melt-blown process

by laydown of polymeric fibers on a support layer.

The basls welght of the first ply ©f the material is
generally in the range 8-40 g/m®’ and preferably in the
range 10-20 g/m°, the basis weight o:

b

the second
polymeric fibrous ply is in the range 1-15 g/m? and

preferably 1n the range 1.5-10 g/mz.

ﬁ

It 1s known that used filter bags are disposed of on a

compost heap or wvia the biowaste bin. After a certain
period, which depends on further parameters such as
temperature, moisture, microorganisms, etc, the natural
fiber componernt of the filter bag will have

disintegrated and become biodegraded, whereas the

thermoplastic polymeric fibrous network remains intact

and compromises the quality of the compost.
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It 1s not practicable to separate the natural fiber
component from the thermoplastic polymeric component;

that 1s, the used filter bag ought to be put into the

nonrecyclable waste (Gray Bin) .

EP-A-0 380 127 describes a heatsealable paper for tea

bags which has a basis weight of 10-15 g/m® and which
for heatsealing has been provided with polymers such as

PP, PE or an interpolymer and therefore 1s not
biodegradable.

EP-A-—-O 656 224 describes a filter material especially
for producing tea bags and coffee bags or filters
having a basis weight between 8 and 40 g/m°, wherein
the heatsealable ply consists of polymeric fibers,

preferably of polypropylene or polyethylene, which is

laid down 1in the soft state onto the first ply, which

congsilists of natural fibers.

JP-A-2001-131826 describes the production of
biodegradable monofilaments from poly L lactide and the

subsequent production therefrom of wholly synthetic

woven tea bags by a dry-laid process.

The German patent application DE-A 21 47 321 describes

a thermoplastic heatsealable compeosition which consists

of a polyolefin powder (polyethylene or polypropylene)

which 1s embedded 1n a carrier matrix of wvinyl

chloride-vinyl acetate copolymer. This material 1is

iikewise used for conferring heatsealability on fiber

material produced by a papermaking process.

[ S——

DE-A-197 19 807 describes a biodegradable heatsealable

filter material o©f at least one ply of natural fibers

and at least one second ply o©f heatsealable synthetic

material which 1s biocdegradable. This filter material

18 obtained by first applying an agqueous suspension of
natural fibers to a paper machine wire and then

depositing the heatsealable biodegradable polymeric
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fibers on the natural fiber layer 1in such a way that

they are able to partly penetrate through the natural

fiber lavyer.

A tea filter bag, for example, produced from this

filter material has a high particle retention poten-

tial. However, this is bought at the expense of reduced
air permeability. Yet, high air permeability coupled
with good particle retention is the ultimate objective

for any good filter material.

Prior art filter materials thus suffer from at least

cne of the following disadvantages:

1. The used filter materials such as for example tea

bags, coffee bags or else other filters are frequently
disposed of on a compost heap ¢r in the biowaste bin.
After a certain period, which depends on further
parameters such as temperature, molsture, miCro-
organisms, etc, the natural fiber component of the
filter will have disintegrated and become biodegraded,
whereas the thermoplastic polymeric fibrous network
composed of polymeric fibers which do not biodegrade

completely remains 1intact and comprcocmises the quality

of the compost.
And/or

2. The use of fully biodegradable polymeric materials
known by the prior art for tea bags and similar filter
papers leads to the heatseal seams formed on a tea bkag

not withstanding a temperature of about 90-100°C.

This 1s because the production of heatsealed filled tea

bags on high-speed packing machines occurs at a cycle

time of about 1 000 bags per minute.

So-called heatsealing rolls generally seal the bag at a

temperature of 150-230°C 1n a cycle time of less than
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1 second. In the course of these short cycle times, the
heatsealing material has to melt, adhere together and
1mmediately resolidify and crystallize in order that,
in further transportation, the bag is already resealed

and no contents may escape.

As mentioned above, however, prior art materials do not

meet the requirements of this operation.

It 1s an object of the present invention to provide a
bicdegradable and compostabie filter material having

excellent heatsealability and good seal seam strength

in the dry and in the wet state.

It 1s another object of the present invention to

describe a process for producing such filter materials.

It has now been found that, surprisingly, incorporating

biocdegradable and compostable drawn polymeric fibers is

a way to overcome the above-described disadvantages o:

B 3

prior art filter materials and toc provide filter
materlials which are biocdegradable and compostable and
at the same time provide excellent properties with

regard to heatsealability and seal seam strength.

The present invention accordingly provides a filter
material which contains heatsealable, biocdegradable and

compostable polymeric fibers and 1is characterized in

that the heatsealable, biodegradable and compostable

polymeric fibers are drawn, heatsealable, biodegradable

and compostable polymeric fibers having a draw ratio

which is in the range from 1.2 to 8

The drawn, heatsealable, bicdegradable and compostable

fibers are present in the filter wmaterial according to

the present invention in an amount which 1is in the

range from 0.05 to 50% by weight, based on the paper

welight of the ready-produced filterxr material,

advantageocusly in an amount from 0.1 to 45% by weight
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and preferably i1n an amount from 1.0 to 35% by weight.

By “bicdegradable and compostable polymeric fibers”,
which are used according to the present invention, we
understand fully biodegradable and compostable

polymeric fibers as per German standard specification
DIN 542800.

The drawn, heatsealable, biodegradable and compostable

polymeric fibers used according to the present

invention customarily have a linear density (DIN 1301,

Tl) in the range from 0.1 to 10 dtex and preferably in
the range from 1.0 to 6 dtex. |

Furthermore, the drawn, heatsealable, biodegradable and
compostable polymeric fibers used according to the
present invention exhibit a draw ratio which is in the
range from 1.2 to 8 and preferably in the range from 2

to 6. The crystallization of the polymeric fibers which

1s induced by this drawing increases the boiling water

resistance of these fibers after heatsealing.

The draw ratio referred to 1in connection with the
present invention was determined 1in a manner which 1s

generally known to one skilled in the relevant art.

The draw ratio required according to the present inven-
tion can be achieved in the course of the productioﬁ of
the polymeric fibers which are useful according to the
present invention by performing the polymeric fiber
production according to a melt-spinning process on com-
merclally availlable spinning equipment so as to produce
polymeric fibers having a draw ratio in the range from
1.2 to 8 and preferably in the range from 2 to 6. The

following parameters have Dbeen determined to be

beneficial process parameters for the production of

preferred drawn polymeric fibers which are useful

according to the present invention:
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- Spinning temperature: 180 to 250°C, preferably 190 to
240°C;

- cooling air temperature: 10 to 60°C, preferably 20 to
50°C;

- hot drawing at 85 to 180°C, preferably 120 to 160°C.

The drawing of the polymeric fibers is customarily
carried out 1in the presence of a hydrophilic substance
1n ordexr that the water uptake may be improved owing to

1its wetting properties.

In a preferred embodiment, the polymeric fibers
obtained on the spinning equipment after drawing are
further heatset. This serves to minimize shrinkage of
the drawn polymeric fibers. This heatsetting is

customarily effected by a thermal treatment of the

drawn polymeric fibers at temperatures from 10 to 40°C

below the respective melting point of the polymeric

fibers.

The drawn polymeric fibers obtained are further cus-

tomarily cut to a length in the range from 1 to 20 mm,

advantageously 1in the range from 1 to 10 mm and
preferably 1in the range from 2 to 6 mm as part of the

filter material production operation before the drawn

polymeric fibers are incorporated. This cutting of the

polymeric fibers obtained is customarily effected using

commerclially available cutting tools for filaments.

The Dbilodegradable and compostable, drawn polymeric

Fibers used according to the present invention are not

only, as observed above, heatsealable, but further
possess the property that heatsealing seams formed by

means of a heatseal roll using the filter material of

the present invention (as described above) are out-
standingly stable to hot water. As used herein, “stable

to hot water” for the purposes of the present invention
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18 understood to mean that a heatseal seam of a filter

bag produced from the filter material according to the

present invention will gstill be intact after a 4 min

infusion.

In a preferred embodiment, the filter material accord-

ing to the present 1invention wmay be heatsealed by

ultrasound treatment.

The starting materials for the drawn polymeric fibers
are according to the present invention polymers which
are selected from the group of the aliphatic or partly

aromatic polyesteramides and aliphatic or partly

aromatic polyesters.

Specifically, they are the following polymers:

aliphatic or partly aromatic polyesters:

A) from aliphatic bifunctional alcohols, preferably
linear C; to Cy9 dialcohols such as for example ethane-
diol, butanediol, hexanediol or more preferably butane-
diol and/or opticnally c¢ycloaliphatic Dbifunctional
alcohols, preferably having 5 or 6 carbon atoms in the
cycloaliphatic ring, such as for example cyclohexane-
dimethanol, and/or, partly or wholly instead of the
diols, monomeric or oligomeric polyols based on
ethylene glycol, propylene glycol, tetrahydrofuran or
copolymers thereof having molecular weights up to
4 000, preferably up to 1 000, and/or optionally small
amounts of branched bifunctional alcohols, preferably
C3-Ci2 alkyldiols, such as for example neopentylglycol,
and additionally optionally small amounts of more
highly functional alcohols such as for example
1,2,3-propanetriol or trimethylolpropane, and from

aliphatic bifunctional acids, preferably C,-Ci; alkyl-

dicarboxylic acids, such as for example and preferably
succinic acid, adipic acid and/or optiocnally aromatic

bifunctional acids such as for example terephthalic
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acid, phthalic acid, naphthalenedicarboxylic acid and

additionally optionally small amounts of more highly

functional acids such as for example trimellitic acid,

Ooxr

B) from acid- and alcohol-functionalized building
blocks, preferably having 2 to 12 carbon atoms in the
alkyl chain for example hydroxybutyric acid, hydroxy-
valeric acid, lactic acid, or derivatives therecf, for

example ¢-caprolactone ox dilactide,

or a mixture and/or a copolymer containing A and B,
subject to the proviso that the aromatic acids do not
account for more than a 50% by weight fraction, based
on all acids;

aliphatic or partly aromatic polyesteramides:

C) from aliphatic bifunctional alcohols, preferably

linear C; to Cy9 dialcohols such as for example ethane-

diol, butanediol, hexanedicl or more preferably butane-

diol and/or optionally c¢ycloaliphatic Dbifunctiocnal

alcohols, preferably 'having 5 to 8 carbon atoms in the

cycloaliphatic ring, such as for example cyclohexane-
dimethanol, and/or, partly or wholly instead of the
dicls, monomeric or oligomeric polyvols based on
ethylene glycol, propylene glycol, tetrahydrofuran or
copolymers thereoﬁ having mwmolecular weights up to

4 000, preferably up to 1 000, and/or optionally small

amounts o©of branched bifunctional alcohols, preferably

C2-Ci2 alkyldicarboxylic acids, such as for example
neopentylglycol, and additionally optionally small

amounts of more highly functional alcohols such as for

example 1,2,3-propanetricl or trimethylolpropane, and
from aliphatic bifunctional acids, such as for example
and preferably succinic acid, adipic acid and/or
optionally aromatic bifunctional acids such as for

example terephthalic acid, 1sophthalic acid,
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napnthalenedicarboxylic acid and additionally option-
ally small amounts of more highly functional acids such

as for example trimellitic acid, or

D) from acid- and alcohol-functionalized building
blocks, preferably having 2 to 12 carbon atoms in the

carbon chain for example hydroxybutyric acid, hydroxy-

valeric acid, lactic acid, or derivatives thereof, for

example g-caprolactone or dilactide,

or a mixture and/or a copolymer containing C) and D),

subject to the proviso that the aromatic acids do not

account for more than a 50% by weight fraction, based

on all acids,

E) with an amide fraction from aliphatic and/or
cycloaliphatic bifunctional and/or optionally small
amounts of branched bifunctional amines, preference 1is
given to linear aliphatic C; to (C;p diamines, and
additionally optionally small amounts o©f more highly
functional amines, among amines: preferably
hexamethylenediamine, i1sophoronediamine and more
preferably hexamethylenediamine, and from linear and/or

cycloaliphatic bifunctional acids, preferably having 2

to 12 carbon atoms 1in the alkyl chain or Cs or Cg ring
in the case of cycloaliphatic acids, preferably adipic
acid, and/or optionally small amounts of branched
bifunctional and/or optionally aromatic bifunctional
acids such as for example terephthalic acid,

isophthalic acid, naphthalenedicarboxylic acid and

additionally optionally small amounts of more highly

functional acids, preferably having 2 to 10 carbon

atoms, or

F) with an amide fraction of acid- and amine-
functionalized building blocks, preferably having 4 to
20 carbon atoms in the cycloaliphatic chain, preferably

w-laurolactam, ge-caprolactam, and more preferably
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gc-caprolactam,

or a mixture containing E}) and F) as an amide fraction,

subject to the proviso that

the ester fraction C) and/or D) is at 1least 20% by
weight, based on the sum total of C), D), E) and F),

preferably the weight fraction of the ester structures .

is 1n the range from 20 to 80% by weight and the

fraction of amide structures 1s 1in the range from 80 to
20% by weight.

All the monomers mentioned ag acilids can also be used in

the form of derivatives such as for example acyl

chlorides or esters, not only as monomers but also as

oligomeric esters.

The synthesis o©f the biodegradable and compostable
polyesteramides used according to the present invention
can be effectea not only according to the polyamide

gl
e

method, by stoichiometric mixing of

the starting

components optionally with addition of water and

subsequent removal of water from the reaction wmixture,
but also according to the ©polyester method, by
stolchiometric mixing of the starting components and
also addition of an excess of diol with esterification
of the acid groups and subseguent transesterification
or transamidation of these esters. In this second case,
not- only water 1s distilled off again but also the

excess of diol. The synthesis according to the
polyester method described is preferred.

The polycondensation can further be speeded by the use
of known catalysts. Not only the familiar phosphorus

compounds, which speed up a polyamide synthesis, but

also acidic or organometallic catalysts for the
esterification as well as combinations of the two are

possible for speeding the polycondensation.
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Care must be taken to ensure that any catalysts used do
not adversely affect either the biodegradability or

compostability or the quality of the resulting compost.

Furthermore, the polycondensation to form polyester-
amides can be 1nfluenced by the use of lysine, lysine
derivatives or of other amidically branching products
such as for example aminoethylaminoethanol, which not

only speed the condensation but also lead to branched

products (see for example EP-A-0 641 817;
DE-A-38 31 709).

The production of polyesters is common knowledge or is

carried out similarly to existing processes.

The polyesters or polyesteramides used according to the

present 1nvention may further contain 0.1 to 5% by

welght, preferably 0.1 to 3% by welght and especially

0.1 to 1% by weight of additives, based on the polymer
(cf. also description of the polymers). Examples of
these additives are modifiers and/or filling and
reinforcing materials and/or processing assistants such
as for example nucleating assistants, customary

plasticizers, demolding assistants, flame retardants,

1mpact modifiers, c¢olorants, stabilizers and other
addition agents customary in the thermoplastics sector,
although care must be taken to ensure with regard to
the biodegradability  requirement that complete

compostability i1s not impailred by the additives and the

additives which remain in the compost are harmless.

The biodegradable and compostable polyesters and poly-

esteramides have a molecular weight which is generally

1n the range from 5 000 to 500 000 g/mol,
advantageously in the range from 5 000 to 250 000 g/mol
and preferably 11 the range from 10 000 to
250 000 g/mol, determined by gel chromatography (GPC)

[ —

COor example in m-cresol against a polystyrene standard.

Preferably, the biodegradable and compostable polvyvmers
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are random copolymers 1f they are copolymers.

In a preferred embodiment, the starting materials for

the drawn polymeric fibers are polyesteramides having
an ester fraction from 40% by welight to 65% by weight
(inclusive) and an amide fraction from 35% by weight to
60% by weight (inclusive), for example a polyesteramide
formed from 66 salt, adipic acid, butanedicl having an

P

amide content of 60% by weight and an ester content of

40% by weight and a welght average molecular weight of
19 300 (determined by GPC 1in m-cresol agalinst
polystyrene standard) . '

In a particularly preferred manner, the starting

materials used for the drawn polymeric fibers are

according to the present invention those having a
molsture content of 0.1% by weight or less, based on
the starting material polymer, preferably those having
a moisture content of 0.01% by weight or less, in order
that disruptions to the spinning and drawing of the

polYmeric fibers may be prevented.

Useful natural fibers for the purposes of the present
invention 1include natural fibers known to one skilled
in the art, such as hemp, manila, jute, sisal and

others, and also long fiber wood pulp.

In a particularly preferred embodiment of the present
invention, the filter material of the invention further

comprises a lubricant. The lubricants which are useful

according to the present invention are compounds which

lead to i1mproved lubricity for the polymeric fibers and

thus augment and improve the congregation and orienta-

tion of crystalline zones. This increases the polymeric

fibers’ fraction of crystalline zones.

Such lubricants are well known to one skilled in the
art. They are hydrocarbon oils or waxes or silicone

oils. In a preferred embodiment, useful lubricants for
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the purposes of the present invention consist of fatty

acid esters of long-chain fatty acids having a chailn

length from 10 to 40 carbon atoms, for example a fatty

aclid ester marketed by Henkel under the name Loxiol.

The lubricant is present 1in the filter material of the
present invention in an amount from 0.5 to 5.0% by

weight, based on the paper weight of the ready-produced

fiber material, preferably 1in an amount from 1.0 to

3.0% by weight.

Without wishing to be bound by any one theory, the
inventors of the present 1nvention currently believe

that the employment of a lubricant benefits rapid

recrystallization of the polymeric fibers, which is
particularly necessary and helpful for  heatseal
strength, so that adjacent fibers 1in the weave very
rapldly congregate to comparable crystallization zones

which then develop to an increased extent.

In a further, even more preferred embodiment, the
filter material of the present invention further

contains a crystallization seed material which augments

the crystallization of the drawn polymeric fibers at
heatsealing.

Useful crystallization seed materials for the purposes

of the present invention include inorganic materials

such as talc, kaolin or 'similar materials, customarily

in a very finely divided form.

The particle size of the crystallization seed material

18 customarily in the range from 0.1 to 5 um.

The amount of crystallization seed material added is

customarily in the range from 0.01 to 1.0% by weight.

An embodiment of the filter materials according to the

present invention and their production will now be more
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particularly described.

In general, the filter materials according to the

present invention, as well as the abovementioned
component of polyvmeric fibers, comprise at leagst one
further component which comprises or preferably con-

sists of natural fibers.

In this preferred embodiment of the present invention,

the filter material according to the present invention

is thus produced from two or more plies of different

components, at least one ply containing natural fibers

and one ply containing polymeric fibers, such that the

at least two plies are able to partly interpenetrate

ﬂ

each other after production of the filter material. The

degree o©of interpenetration of the plies can be
controlled through the production process of the filter
material, for example by controlling the degree of

dewatering on the screen in the case cof a paper machine

being used.

The ply consisting of the polymeric fibers can be laid

P

down on the ply of natural fibers on the paper machine

and so be fused with each other as well as with the

paper ply.

The first ply of the filter material has a basis weight
which is generally between 8 and 40 g/m’ and preferably
in the range from 10 to 20 g/m* and a DIN ISO 9237 air
permeability in the range from 300 to 4 000 1/m%-s and
preferably in the range from 500 to 3 000 1/m*-s.

The second ply of the filter material has a basis
weight which is generally between 1 and 15 g/m? and

preferably in the range from 1.5 to 10 g/m?.

The first ply of the filter material (comprising or

preferably consisting of natural fibers) is preferably

constructed to have wet strength.
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The first ply (comprising or preferably consisting of

natural fibers) utilizes according to the invention

typically known natural fibers, such as hemp, manila,

jute, sisal and other long fiber wood pulps and also

preferably mixtures thereof.

m

The second ply may contain or consist of the polymeric

fibers. The second ply preferably, as well as the

polymeric fibers comprises a further constituent,

especially natural fibers, and mixing ratios of 1/3
natural fibers and 2/3 polymeric fibers are par-

ticularly preferred.

The filter material according to the present invention

may be used for example for producing tea bags, coffee

bags or tea or coffee filters.

As observed above, the process for producing the filter

materials according to the present 1invention can be

controlled 1in such a way that the heatsealable,
biodegradable and compostable fibers of the second ply

partially interpenetrate the first ply and thus encase

the fibers of the first ply, preferably the natural
fibers of the first ply, in the molten state in the
course of the drying operation on the paper machine for

example. However, according to the present invention,

the necessary pores for filtration are left unblocked.

The production processes which may be used according to
the present invention will now be more particularly
described by way of example for a two-ply filter

material with reference to the drawings, where

fig. 1 1illustrates the various stages in the formation

P

of the 1nventive filter material from natural fibers

and synthetic fibers for the example of the use of a

paper machine in a general, broadly schematic diagram.
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Fig. 1 illustrates the formation of the filter material
according to the present invention 1in a schematic

diagram. Fig. la) depicts the formation of a first

fibrous layer consisting of natural fibers 1 and the

formation o©of a second fibrous layer comprising

synthetic, Dbiodegradable and compostable heatsealable

fibers 2. The formation of the second layer comprising

the fibers 2 thus takes place by laydown atop the first
layer, which 1s formed by the natural fibers 1. To
distinguish them 1in the drawing, the natural fibers 1
are shown with horizontal hatching and the heatgealable

fibers 2 with approximately wvertical hatching.

Fig. 1b) shows how the described dewatering of the two
layers, especially of the second layer comprising the

fibers 2, achieves a partial interpenetration of the

two layers, so that the synthetic fibers 2 end up

between the natural fibers 1.

In a further production step, the mutually partially
interpenetrating layers 1 and 2 are dried and in the

course of drying heated such that the synthetic fibers

2 melt and, on resolidifying, come to surround the
fibers 1 such that these are at 1least partially

encased. The filter material has thus been rendered

heatsealable (fig. 1lc¢)).

Fig. 2 shows the fundamental construction of a paper

machine as can be used for producing a filter material

according to the present invention. First, a suspension

“A” 1s formed from the beaten natural fibers and water.

In addition, a suspension “B” is prepared from

polymeric fibers and optionally a fraction of other

na

fibers, for example natural fibers, and also water.

These two suspensions A and B are fed from the
respective vessels (3 and 4) via the head box to the

paper machine. It possesses essentially a circulating

screen (5) which travels across a number of dewatering

il
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chambers (6, 7 and 8).

Suitable piping and pumpling means (not depicted) are
used to pass the suspension A onto the screen 5 above

the first two dewatering chambers 6, GChe water being

sucked away through the chambers 6 and the dewatering

line. In the process, a first layer of the natural

fibers 1 1s formed on the moving screen 5. As the

screen 5 continues to travel across the dewatering

chambers 7 the second suspension B 1s supplied, and the

second layer of synthetic fibers 1s laid down on top of
the first layer above the dewatering chambers 7. In the

process, dewatering takes place through the dewatering

line. In the course of the further movement of the
screen 5 bearing the two superposed fibrous layers, a
dewatering operation 1is conducted above the dewatering

chambers 8, as a result of which the two layers come to

partially interpenetrate each other. The degree of

interpenetration can be varied through appropriate

adjustment of the degree of dewatering.

The resultant formed material 9, composed of natural
fibers and polymeric fibers, is then taken off the

screen and sent to a drying operation. This drying

operation can be effected in various ways, for example

by contact drying or flowthrough drying.

The elements 10 are merely a rough diagrammatic

suggestion of appropriate drying elements.

| W -

Fig. 2 Dby reference numeral 10 identifies 3 drying
cylinders, via which the formed paper web is' contact
dried. However, 1t 1is also practicable to lead the
resultant paper web over one cylinder only and to dry

it with hot air without the web resting on this
cylinder.

The heating of the two-ply fibrous material causes the

synthetic fibers 2 1in the mixed layer 9 to melt. As
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they resolidify at the exit from the drying station,

.

fibers come to at least partially encase

the synthetic

the natural fibers and the heatsealable filter material

18 wound up on a roll 11.

The present invention will now Dbe described 1in more

detail with zreference to examples. It will  be

appreciated, however, that these examples do not limit

the present invention in any way.

Example 1:

A two-ply filter wmaterial was produlced in a conven-

tional manner by a wet-laid process on a paper machine

in a first run.

Tc this end, a first ply was produced on an inclined
wire machine from natural fibers (mixture of manila
fibers (37% by weight) and softwood pulp (63% by

weight)) to an average basis weight of about 12 g/m

and subsequently a second ply formed from 80% by weight
of biodegradable heatsealable polymeric fibers (drawn
polyesteramide fibers (40% ester fraction, 60% amide
fraction) having a draw ratio of 2.8, a fiber length of

4.6 mm and a fiber linear density of 2.2 dtex) having

an average basis weight of about 4.5 g/m° and 20% by

-

weight of softwood pulp was laid down on top.

A subsequent brief drying at higher temperature in the
machine causes the polymeric fibers to fuse to the

first ply of natural fibers and to form the inventive

filter material.

A commercially available packing machine (model C 51

trom Ima of Bologna in Italy) was used to convert this
filter material at a temperature of 185°C into heat-

sealed tea bags which each contained 1.9 g of tea at a
rate of 900 bags/min.
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Tests carried out with these tea bags gave the follow-
ing results:

Infusion test (20 arbitrarily selected tea bags are

individually overpoured with hot water (100°C) and

allowed to infuse for 4 min) :

None of the bags came undone.

For comparison, a filter material was produced as per
the above directions, except that the biodegradable
heatsealable polymer fibers were replaced by a nonbio-

degradable vinyl chloride-vinyl acetate copolymer.

None of the 5 tea bags examined came undone 1in the

infusion test.

Example 2:

Example 1 was repeated to produce tea bags from the

following starting materials:

Raw material of first ply: 32% by weight of manila
fibers, 53% by weight of softwoed pulp and 15% by

weight of hardwood pulp.
Second ply raw material: 59% by weight of drawn

polyesteramide fibers (40% ester fraction, 60% amide
fraction) having a draw ratic of 4.5, a fiber length of
6.0 mm and a fiber linear density of 2.2 dtex and 41%

by weight of softwocd pulp.

Infusicn test (20 arbitrarily selected tea bags are
individually overpoured with hot water (100°C) and
allowed to infuse for 4 min:

None of the bags came undone.
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What 1s claimed i1s:

1. Filter material which contains heatsealable,

biodegradable and compostable polymeric fibers and 1is

characterized 1n that the heatsealable, biodegradable

and compostable polymeric fibers are drawn, heatseal-

able, biodegradapble and compostable polymeric fibers

having a draw ratio which 1g in the range from 1.2 to
8 .

2. Filter material according to claim 1, wherein the

drawn, heatsealable, biodegradable and compostable

polymeric fibers are selected from the following group

_

of polymers:

aliphatic or partly aromatic polyesters:

A) from aliphatic bifunctional alcohols, preferably

linear C, to (Cqp dialcohols such as for example

.

ethanediol, butanediol, hexanediol or more preferably

butanediol and/or optionally cycloaliphatic

bifunctional alcochols, preferably having 5 or 6 carbon
atoms 1in the cycloaliphatic ring, such as for example
cyclohexanedimethanol, and/or, partly or wholly instead

of the diols, monomeric or oligomeric polyols based on

ethylene glycol, propylene glycol, tetrahydrofuran or

aand

copolymers thereof having molecular weights up to

4 000, preferably up to 1 000, and/or optionally small

amounts of Dbranched bifunctional alcohols, preferably

C3-Ci, alkyldiols, such as for example neopentyvlglycol,

and additionally optionally small amounts of more

highly  functional alcohols such  as for example

1,2,3-propanetriol or trimethylolpropane, and from

aliphatic bifunctional acids, preferably C,-Ci, alkyl-

dicarboxylic acids, such as for example and preferably

succinlic acid, adipic acid and/or optionally aromatic

pifunctional acids such as for example terephthalic

acid, phthalic acid, naphthalenedicarboxylic acid and

additionally optionally small amounts of more highly
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functional acids such as for example trimellitic acid,
or

B) from acid- and alcohol-functicnalized building
blocks, preferably having 2 to 12 carbon atoms in the

alkyl chain for example hyvdroxybutyric acid,

hydroxyvaleric acid, lactic acaid, or derivatives

thereof, for example eg-caprolactone or dilactide,
or a mixture and/or a copolymer containing A and B,

subject to the proviso that the aromatic acids do not

account for more than a 50% by weight fraction, based

on all acids;
aliphatic or partly aromatic polyesteramides:

C) from aliphatic bifunctional alcohols, preferably
linear C, to (i dialcohols such as for example
ethanediol, butanediol, hexanediol or more preferably
butanediol and/or optionally cycloaliphatic
bifunctional alcohols, preferably having 5 to 8 carbon
atoms in the cycloaliphatic ring, such as for example
cyclohexanedimethanol, and/or, partly or wholly instead
of the diols, monomeric or oligomeric polvols based on
ethylene glycol, propylene glycol, tetrahydrofuran or
copolymers thereof having molecular weights up to

4 000, preferably up to 1 000, and/or optionally small

amounts of branched bifunctiocnal alcohols, preferably

C2-Ciz2 alkyldicarboxylic acids, such as for example

neopentylglycol, and additionally optionally small

i

amounts of more highly functional alcohols such as for

example 1,2,3-propanetriol or trimethylolpropane, and

from aliphatic bifunctional acids, such as for example

and preferably succinic acid, adipic acid and/or

opticnally aromatic bifunctional acids such as for
example terephthalic acid, isophthalic acid,

naphthalenedicarboxyvlic acid and additionally

optionally small amounts of wmore highly functional

acids such as for example trimellitic acid, or
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D) from acid- and alcohol-functionalized building

blocks, preferably having 2 to 12 carbon atoms 1in the

carbon chain for example hydroxybutyric acid,

hyvdroxyvaleric acid, lactic acid, or derivatives

therecf, for example g-caprolactone or dilactide,

or a mixture and/or a copolymer containing C) and D),

subject to the proviso that the aromatic acids do not

account for more than a 50% by weight fraction, based

on all acids,

E) with an amide fraction from aliphatic and/or

cycloaliphatic bifunctional and/or optionally small

amounts of branched bifunctional amines, preference 1is

given to linear aliphatic C; to Cy diamines, and

additionally optionally small amounts of more highly

functional amines, among amines: preferably
hexamethylenediamine, isophoronediamine and more
preferably hexamethylenediamine, and from linear and/or
cycloaliphatic bifuncticnal acids, preferably having 2
to 12 carbon atoms in the alkyl chain or Cs or C¢ ring
in the case of cycloaliphatic acids, preferably adipic
acid, and/or optionally small amounts of branched
bifunctional and/or optionally aromatic bifunctional
acids such as for example terephthalic acid,
isophthalic acid, naphthalenedicarboxylic acid and
additionally optionally small amounts of more highly

functional acids, preferably having 2 to 10 carbon

atoms, or

F) with an amide fraction of acid- and amine-
functionalized building blocks, preferably having 4 to

20 carbon atoms in the cycloaliphatic chain, preferably

w-laurolactam, g-caprolactam, and more  preferably

g-caprolactam,

Oor a mixture containing E) and F) as an amide fraction,

subject to the proviso that
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the ester fraction C) and/or D) is at 1least 20% by

welght, based on the sum total of C), D), E) and F),

preferably the weight fraction of the ester structures

18 1in the range from 20 to 80% by weight and the

i

fraction of amide structures is in the range from 80 to
20% by weight.

3. Filter material according to claim 1 or 2, wherein
the filter material further contains a  further

component which comprises natural fibers.

4 . Filter material according to any one of claims 1

to 3, wherein the filter wmaterial 1is produced from two

1t}

or more plies of different components, at least one ply

containing natural fibers and one ply containing
polymeric fibers, subject to the proviso that the at

least two plies be able to partially interpenetrate

each other after the production of the filter material.

5. Filter material according to any one of claims 1
tc 4, wherein the first ply has a basis weight between
8 and 40 g/m° and a DIN ISO 9237 air permeabllity from
300 to 4 000 1/m’-s.

6 . Filter material according to claim 4, wherein the

second ply with the Dbiodegradable and compostable
polymeric fibers has a basis weight from 1 to 15 g/m?.

7. Filter material according to any one of claims 1

to €&, wherein the first ply consists of natural fibers

and 1s constructed to have wet strength.

8 . A process for producing a filter material,

characterized in that a filter material is produced in

the course of a wet-laid process by incorporating
drawn, heatsealable, Dbiodegradable and compostable

polymeric fibers having a draw ratio which 1is 1in the

range from 1.2 to 8.
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S. The use of the filter material according to any

one of claims 1 to 7 for producing tea bags, coffee

F
e

bags or tea or coffee filters.
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