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ABSTRACT

The invention relates to a method for improving the firmness and/or

stability of planting substrates comprising fine-particle peat by

using a binder composition comprising a dispersion based adhesive.

The invention further relates to a binder composition for improving

e

the stability of planting substrates as well as to planting

substrates.
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Method and composition for stabilizing planting

substrates comprising fine-particle peat

The present invention relates to the technical field of
5 the consolidation of planting substrates and/or the
particle enlargement of planting substrates, more

particularly for the purpose of utilizing fine-particle

peat.

10 More particularly, the present invention relates to a

method for utilizing fine-particle peat, more

particularly a method for improving the firmness of

planting substrates.

15 The present invention additionally relates to a binder
composition, more particularly for consolidating

planting substrates.

The present 1invention further relates to the use of a
20  binder composition for consolidating planting
substrates, and also to the planting substrate
obtainable 1n this way. The present 1invention relates,
lastly, to a planting substrate which comprises a peat

comprised substrate mixture and also a binder.

25

Peat 1s an organic sediment which is formed in moors 1n
the absence of air through incomplete decomposition of
dead plant substances. Among moors, a fundamental
distinction may be made between low moors and high

30 moors, with only the peat harvested from high moors

being utilized for industrial and domestic purposes.
Peat forms the basis of the majority of planting or

growling substrates and potting soils which are used 1in

35 horticulture both for leisure and for commercial gain.
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Planting or growling substrates are mixtures of selected
starting materials or pase materials, such as peat,
wood fibers, compost or else coir pith, for example.

These mixtures are admixed with fertilizer and also,

optionally, optimized with adjuvants. In this way 1t 1s
possible to provide substrates or potting soills adapted
to the specific regquirements of the particular plants.
The substrate mixtures or potting soils serve as root

space for the horticultural plantings.

Various grades of peat are used for growing substrates,
the composition of these grades being tailored to the
specific requirements of the growing of different types
of plant. As well as different kinds of peat, such as
white peat and black peat, adjuvants such as coconut or
wood fibers, fertilizers, minerals, and also clay,
sand, lilme or perlite are used for producing the

substrates or potting scils.

There are various ways 1n which the wvarious peat
substrates can be mixed with the plant-specific
adjuvants. Use of conveyor belt systems and drum mixing
machines 1s commonplace for producing homogeneous

mixtures.

White and black peats and also various sub-varieties of
peat differ 1in thelr degree of decomposition and hence

in the proportion of plant structure that 1s still

perceptible. A further subdivision of the substrate
mixtures comprising peats or peat constituents 1s made
according to their density, which may be in the range
from about 100 kg/m?® to about 800 kg/m3, and also
according to the conslstency and particle size. Grades

which can be differentiated are vexry fine, fine,
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medlium, coarse, and extra-coarse, possibly with further
classification, such as fibrous, for example. Black
peats, for example, are generally classified as fine or
very fine. For white peats, conversely, particle sizes
up to 10 mm are classed as fine or very fine, up to

25 mm as medium, and larger than 25 mm as coarse.

While peat 1s an outstanding basis for growling
substrates of any kind, up to 40% of the cut peat
cannot be used for producing growing substrates,
especlally for commercilal horticulture, on account of
1ts consistency, more particularly on account of a
pronounced fine-particle nature of the peat. Relatively
large aggregates and agglomerates of the peat fall
apart on mechanical ©processing, and/or cannot Dbe

processed to homogeneous growlng substrates with the

other starting materials and/or adjuvants.

In commercial horticulture, plants are generally grown
according to the following principle: the substrate
mixture for plant growing 1s 1ntroduced alternatively
into plant trays or planting pots or 1s pressed into
shape 1n the form of what are called soil blocks. The
plant trays used - often referred to for short as trays
— can accommodate around 40 to 250 substrate plugs, as
they are known, depending on construction. Substrate
plugs are shaped bodies of growing substrate or
planting substrate, which are filled 1into the plant

trays or formed by filling of the substrate mixture

into plant trays. Filling of trays is accomplished

customarily by hand or using tray fillers, allowing

different throughputs according to construction.
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After a germination and growth period determined by the

nature of the plant, the plant together with 1its root
system and surrounding substrate plug 1s transferred to
a planting vessel of the next size up. Apparent here
are substantial differences between individual peats or
substrates. Certain substrates afford high firmness,
meaning that the shape of the plugs 1s retained when
the plants are being transplanted. With other mixtures,
this 1s not the <case. During transplantation, the
substrate parts from the root system - i1in other words,
only the plant can be transplanted, a feature generally

unwanted by the commercial end user.

Since not all solid or dimensionally stable peat
mixtures are of equal usefulness as substrates for all
plants, technical remedies are required 1n the case of
loose peat mixtures. One remedy 1s provided by what are
called paper plug machines. These machines surround a
defined amount of planting substrate with a paper or
nonwoven material 1in order to maintain the plug in
shape mechanically. After they have been surrounded,
the paper plugs are 1inserted into the trays manually or

by means of robots. Disadvantages associated with this

method are the performance of an intermediate step, the
capital i1nvestments 1n the form of machinery and paper

material required, and also additional time taken.

In commercial horticulture, therefore, 1t 1s desirable
to obtalin any peat or substrate mixture in a form which
makes the wuse of growing aids such as paper plugs

unnecessary and allows  pot, tray or soll-block

application.
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In the prior art, therefore, there has been no lack of

attempts to consolidate growing substrates pbased on

peat. Thus EP 0 971 015 Al describes the use of a

water—-i1socyanate prepolymer emulsion for consolidating

planting substrates. The emulsion 1s prepared by mixing

an 1socvyvanate prepolymer wilith water and must thereafter

be further-processed within a few minutes, by mixing
with the planting substrate, i1n order to produce the

desired shaped bodies.

Moreover, US 2006/0248795 Al describes a method for
producing a consolidated growing substrate whereilin a
substrate mixture 1s admixed with a thermoplastic,
biodegradable binder, the binder being subsequently
melted by supply of heat. As a result 1t 1s possible to
produce shaped bodies based on a growing substrate. The
use of biodegradable hotmelt adhesives 1is complicated
and costly 1n terms of apparatus and energy, however,
making the method nelther economically nor

environmentally rational to i1mplement.

EP 1 330 949 Al describes a method and apparatus for

producing shaped bodies consisting of planting

substrate and of consclidating agent combined with said
substrate. In this case, 1socyanate prepolymers are

mixed with water to form an emulsion which 1is then
added to a planting substrate. The mixture 1is

subsequently introduced 1nto matrices and compacted,

giving shaped bodies.

WO 00/60922A1 as well, lastly, describes a method for
producing shaped bodies based on isocyanate prepolymers

and planting substrates.
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While the aforementioned methods do make it possible to
consolidate planting or growing substrates, the sole
products are shaped bodies - 1n other words, 1t 1s not
possible to custom-tailor the particle size of the
peat. For many systems, moreover, there 1S no

biodegradability, which limits the usefulness of the

methods.

In the case of the prior-art methods, furthermore, it
has proven dilisadvantageous that oftentimes they must be

carried out at elevated temperatures or feature only

extremely short working times before the setting of the

binder.

It 1s an object of the present invention, therefore, to
provide consolidated planting substrates and also
planting or growing substrates with which the problems
and disadvantages outlined above, occurring 1n
connection with the prior art, are at least largely

avolded or else are at least diminished.

It 1s an object of the present 1invention in particular

to provide a method for utilizing fine-particle peat,
more particularly a method for 1improving the firmness

of planting substrates, that not only allows the

particle size of the planting substrates to Dbe
adjusted, and consolidated planting substrates

produced, but can also be carried out in a manner which

1s favorable both environmentally and economically.

It 1s an object of the present invention, furthermore,

to provide consolidated planting substrates which are
sultable for the mechanical transplanting of the

seedlings or plants and which are significantly easier
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to produce and to handle than the existing prior-art

systems.

Various embodiments of the 1nvention pertain to a

5 method for improving the firmness and/or stability of

planting substrates comprising fine-particle peat,
wherein the method comprises: ' (1) admixing a substrate
mixture comprising peat with at least one binder
composition comprising at least one binder, whereln the
10 at least one binder composition 1s a dispersion
comprising a dispersion medium or solution comprising a
solvent, with the dispersion medium or the solvent
being water, and wherein the binder composition
comprises at least one dispersion-based adhesive
15 comprising an organic adhesive polymer, wherein the
organic adhesive polymer 1s selected from the group
consisting of polyurethanes, polylactides, acrylates,
chloroprene, vinyl acetate-ethylene copolymers,
polyvinyl alcohols, and polyvinyl acetates, and wherein
20 the binder composition has a solids content 1n the
range of from 0.2 to 25 wt%, based on the binder
composition, and a Brookfield viscosity at 20 °C in the
range of from 20 to 1,500 mPas; and (11) allowing the
at least one binder to set.
25
Various embodiments of the invention pertain to a
binder composition, in the form of a dispersion or
solution, for consolidating planting substrates,
wherein the binder composition comprises: (a) at least
30 one dispersion medium or solvent, with the at least one
dispersion medium or solvent being water; (b) at least

one adhesive, with the adhesive being selected from the

group consisting of polyurethanes, polylactides,
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acrylates, chloroprene, vinyl acetate-ethylene
copolymers, polyvinyl alcohols and polyvinyl acetates;
and (c) at least one additive selected from the group
consisting of rheology modifiers, viscosity regulators,
5 thickeners and mixtures and combinations thereof;
wherein the binder composition has a solids content of

from 0.2 to 25 wt%, based on the binder composition,

and wherein the binder composition has a Brookfield
viscosity at 20 °C in the range of from 20 to

10 1,500 mPas.

~ Various embodiments of the invention pertain to use of
the binder composition of the invention for
consolidating planting substrates.
15
Various embodiments of the 1nvention pertalin to a

planting substrate.

Various embodiments of the invention pertain to use of
20 a binder composition of the invention for producing a

planting substrate.

It will be readily understood that any values, numbers,
and rangeé recited hereinbelow shall not be construed
25 as limiting the respective wvalue, number, and range

recltations; the skilled person will appreciate,
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rather, that in a particular case or for a particular
application, departures from the recited ranges and

particulars are possible without departing the realm of

the present invention.

Furthermore, any value/parameter particulars or the
like that are recited hereinbelow may in principle be
determined/quantified using standard/standardized or
explicitly recited methods of determination or else
using methods of determination that are per se familiar

to those skilled 1in this field.

It will be appreciated that particular embodiments,

versions or the like described only 1n connection with
one aspect of the invention shall also be valid nmutatis
mutandis below 1n relation to the other aspects of the

invention, without any need for express mention of this

tfact.

Moreover, all the hereinbelow-stated relative oY
percentage, more particularly weight-based, recitations
of quantity should be understood as having to be

selected by the skilled person within the context of

the present 1nvention such that the sum total of the
respective ingredients, adjuvants or auxiliarles or the
like adds up 1n each case to 100% or 100 wt%. This,

however, 1s self-evident to the skilled person.

This having been made clear, the present 1nvention 1s

described i1n more detail below.

Subject matter of the present i1nvention - according to

a first aspect - 1s therefore a method for utilizing

fine-particle peat, more particularly a method for
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improving the firmness of planting substrates, 1n which
a substrate mixture comprising peat 1s admixed with at
least one binder composition comprising at lLeast one

binder, and the binder 1s subsequently allowed to set.

In the context of the present 1nvention, therefore,
from fine-particle peat particles and other
constituents of planting and growing substrates, larger
agglomerates of the substrates are obtained. In
particular, 1in the context of the present 1i1nvention,
networks based on the binder used can be produced
between the individual constituents of the substrate,
on the one hand enabling controlled adjustment of the
substrate particle size and on the other hand enabling

the formation of highly porous, water-absorbing shaped

bodies.

A substrate for the purposes of the present i1nvention
refers to a nutrient medium suitable for the growing of
plants. Substrates for the purposes of the present
invention are also referred to synonymously as growing

or planting substrates.

A binder for the purposes of the present invention
means a substance or substance mixture which 1s
suitable for developing networks between the i1ndividual
constituents of the planting substrates. The effect of
the biﬁder 1n particular 1is to allow the 1individual

constituents of the growing substrates to bond or

adhere to one another.

Fine-particle peat 1s 1ntended for the purposes of the
present 1nvention to refer to peat having particle

sizes of less than 10 mm, more particularly less than
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5 mm, preferably 1less than 4 mm. Peats with these

particle slzes are generally sultable only for
specilalty applications as growlng or planting
substrates in commercilial horticulture, and are
difficult 1i1f not 1mpossible to process to homogeneous
planting or growling substrates with the other

constituents, such as starting materials and adjuvants,

for example. Broad application was therefore hitherto
impossible in horticulture for these size fractions otf

the peat.

Tn the context of the present invention, fine peats and
peat fractions are endowed with the firmness necessary
for manual or mechanical transplanting of the
seedlings. The binder does not adversely affect the
water absorption of the substrate mixture and has no
effect on plant growth; for example, rooting 1s
unaffected. The binder used 1s preferably compostable
industrially or generally biodegradable. Sticking to
the walls of the planting pots or trays, which are
normally made of plastic, does not occur, meanling that
the substrate plugs can be transplanted or removed

without residue.

The binder or binder composition can be 1incorporated at

the premises of the substrate mixture manufacturer,
using existing plant and machine technclogy, without
large capital expenditure. For example, the binder or
binder composition can be 1ncorporated by means of a
mixing drum or by the sprayed application of the binder
using nozzles during the transport of the substrate

mixXture over conveyor belts.
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In the context of the present 1nvention, accordingly,

1t 1s possible for the particle size of the substrate

mixture to be 1ncreased during implementation of the

method. This 1s accomplished by the particles of the

substrate mixture being Jjoined by the binder to form

larger agglomerates.

In general the particles of the substrate mixture form
a network with the set binder. The formation of such
networks allows, on the one hand, a controlled
adjustment of the particle size o0of the 1ndividual
agglomerates of the planting or growing substrates, and
also, on the other hand, the provision of highly porous
shaped bodies. Network formation allows the seedlings
to be transplanted mechanically or manually with the
substrate plugs 1into larger plant trays or plant

vessels.

A plant tray for the purposes of the present 1nvention
refers to planting pallets for the growing of plants,
more particularly of seedlings, which consist of a

multiplicity of planting vessels jJjoilned to one another.

The porous, pervious network which forms 1in general
from the particles of the substrate mixture and also
the set binder does not - as already observed above -

hinder the root growth of the seedlings. Networks are
resistant to moderate mechanical loads, of the kind
occurring, for example, when  the seedllngs are
transplanted 1nto larger plant trays, but the
individual agglomerates can nevertheless be parted from

one another and singularized without problems.
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Particularly good results 1n the context of the present
invention are obtained 1f the mixture of planting

substrate and binder composition 1s transferred to a

matrix, more particularly 1into plant trays, and the

binder 1s subsequently allowed to set.

For the purposes o0f the present 1nvention, a matrix
here 1s a mold 1into which the mixture of planting

substrate and binder composition 1s introduced. By

simply allowlng the binder to set, as for example by
removing the dispersion medium or solvent when using
dispersion-based or solvent-based adhesives as binders,
1t 1s possible 1n the context of the present invention
to obtain high~-porosity, water-absorbent, three-
dimensional networks 1n the form of shaped bodies which

are outstandingly suitable for the growing of plants or

seedlings.

According to one particularly preferred embodiment of
the present invention, the method for utilizing fine-
particle peat, more particularly the method for
improving the firmness of planting substrates, 1is

carried out such that 1n a first method step (a) a

substrate mixture comprising peat 1s admixed with at
least one binder composition, opticnally in a
subsequent method step (b) the mixture of planting
substrate and binder composition 1s transferred to a
matrix, more particularly into plant trays, and in a
further subsequent method step (c) the Dbinder 1s

subsequently allowed to set.

If the mixture of planting substrate and binder
composition 1s transferred to a matrix in the context

of the present inventlion, particularly good results are



10

15

20

25

30

CA 023855388 2017-01-17

WO 2016/015741 PCT/EP2014/002670
13

obtained if the transferring of the mixture of binder
composition and planting substrate, more particularly
in method step (b), is carried out with application of

pressure or without  pressure, preferably without

pressure.e

In the context of the present invention, accordingly,
high-porosity, three-dimensional networks 1in the form
of shaped bodies can be obtained without any need for

the substrate to be compressed, which would lead to

significantly lower porosity.

Generally, in the context of the present invention, the
planting substrate 1S admixed wlth the binder
composition in an extruder, in a mixing drum and/or by
spraving of the planting substrate with the Dbinder
composition. Particularly good results are obtalned 1n
this context if the planting substrate 1s first sprayed
with the binder composition and subsequently there 1s
further commixing of the mixture, more particularly 1in
a mixing drum. The method of the 1invention has the
advantage that such mixing drums and/or spraying
equipment are oftentimes already present at the
premises of the manufacturers of planting or growing
substrates. The method of the i1nvention can therefore
be carried out readily on the existing apparatus of the
substrate manufacturers, so that the latter do not bear
any further or additional capital 1nvestments or costs
or are reqguired where appropriate to modify only

slightly the existing plant and machinery. In the

manner described above, 1t 1s possible to produce
three-dimensional shaped bodies 1n plant trays, and
also coarse-grained planting or growling substrates,

such as potting soi1il, for example.
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The method of the inventlion 1s carried out generally at

room temperature or ambient temperature. In the context

of the present invention, consequently, 1t 1S
unnecessary to heat the binder composition, the binder
or the substrate mixture 1n order to obtain a permanent

joining of substrate and binder.

Particularly good results are obtained 1n the context
of the present invention 1f the binder composition 1s
based on a dispersion or solution. For the purposes of
the present invention, 1t 1s also possible to use not

only one binder, but rather binder mixtures.

If the binder composition 1s based on a dispersion oOr
solution, the binder composition customarily comprises
at least one dispersion medium or solvent. In this case
the dispersion medium or solvent may be organic-based
and/or water-based, preferably water-based. With
particular preference the dispersion medium or solvent
is water. Using water has the advantage that there 1is
no need for the dispersion medium or solvent to be
removed, at cost and inconvenlience, 1n order to prevent
harm to the environment and particularly to the plants
toc be cultivated, and to comply with statutory
impositions. Furthermore, water as dispersion medium Or
solvent 1is rapidly absorbed by the peat fraction of the
substrate mixture, resulting 1n a rapid and permanent

join between binder and the particles of the planting

substrate.

Depending on the nature of processing, more
particularly of mechanical ©processing, the binder

composition may be added 1n concentrated form or
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dilute. The maximum possible dilution 1s dependent very
heavily on the desired mixing system and on the nature
of the planting substrate. In tests, the addition of

2 vol% to 1 m® of peat has proven advantageous.

For the purposes of the present 1nvention 1t has proven
advantageous 1if the binder composition comprises the
dispersion medium or solvent in amounts of 60 to
99.9 wt%, more particularly 75 to 99.8 wt%, preferably
85 to 99.5 wt%, more preferably Y0 to 99.2 wtd, very
preferably 95 to 99 wts, based on the binder
composition. In the context of the present invention,
accordingly, preference 1s gilven to using highly dilute
dispersions or solutions of binders, meaning that the
solids content of the binder composition 1s extremely
low, thus ensuring high porosity on the part of the

planting substrate.

In the context of the present invention 1t has emerged
as being advantageous, furthermore, 1f the binder
composition has a solids content of 0.01 to 40 wts,
more particularly 0.2 to 25 wts, preferably 0.5 to
15 wts, more preferably 0.8 to 10 wt%, very preferably

1 to 5 wt%, based on the binder composition. The term
“solids content” 1s 1ntended for the purposes of the

present invention to refer to the weight fraction of
the binder composition that remains after removal of

all dispersion media and/or solvents.

If the binder composition 1s formed on the basis of a
dispersion or solution, then the binder composition
customarily comprises at least one adhesive based on an
adhesive polymer, more particularly an organic adhesive

polymer, as Dbinder. Particularly good results are
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obtained in this case 1f the adhesive 1s a dispersion-

based adhesive. Dispersion—-based adhesives are

customarily nonreactive adhesives which set and become
tacky by a purely physical pathway, through removal of

the dispersion medium and/or solvent.

Customarily, for the purposes of the present 1nvention,
the adhesive or the adhesive polymer 1s selected from

the group of polyurethanes (PU), polylactides (PLA),

acrylates, chloroprene, viny. acetate—-ethylene
copolymers (VAE) , polyvinyl alcohols (PVOH) , and
polyvinyl acetates (PVAc), more particularly vinyl
acetate-ethylene copolymers (VAE), polylactides (PLA)

and/or poclyurethanes (PU), preferably polylactides
(PLA) and/or polyurethanes (PU), more preferably

polyurethanes (PU).

As far as the amount o0f adhesive 1n the Dbinder
composition used 1n accordance with the 1invention 1s
concerned, 1t may of course vary within wide ranges.
Particularly good results in the context of the present
invention  are ocbtained, however, 1f the binder
composition comprises the adhesive in amounts of 0.05
to 40 wt%, more particularly 0.15 to 25 wt%, preferably
0.3 to 15 wt%, more preferably 0.5 to 10 wt%, very
preferably 0;5 to S5 wt3, based on the binder

composition.

Provision may be made for the purposes of the present
lnvention, moreover, for the binder composition to have
at least one additive selected from the group of
rheology modifiers, wviscosity regulators, thickeners,
and also mixtures and combinations thereof.

Ssurprisingly, through controlled selection of the
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aforementioned components, 1t 1s possible to 1mprove

decisively the development of firmness and also the

ultimate firmness of the censolidated planting

substrates, with the binder composition, more

particularly the binder dispersion or binder solution,
st1ll remaining at low viscosity, more particularly
sprayable. Furthermore, the use of the aforementioned
components based on natural and/or modified natural

products further 1improves the biodegradability of the

binder.

If the binder composition has at least one additive

selected from  the group  of rheclogy modifiers,

viscosity regulators, thickeners, and also mixtures
thereof, 1in combination, 1t has been found appropriate

for the additive to be selected from the group of metal

soaps, modlfied fat derivatives, starches, more
particularly modified starches, celluloses, more
particularly modified celluloses, preferably
hydroxyethylcellulose, carboxymethylcellulose,

hydroxylpropylmethylcellulose, hydroxypropylcellulose,
ethylhydroxyethylcellulose, polyvinyl alcohols,

poly (meth)acrylates, polyacrylamides, polyvinyl-
pyrrolidone, polyethylene glycols, polyamides, and also

mixtures and combinations thereof.

Particularly good results are obtained 1f the additive
i1s selected from starches and/or celluloses, preferably

modified starches and/or modified celluloses, more

preferably cold-water—-soluble starches. Cold-water-
soluble starches swell or dissolve even 1n cold water.

Raising the temperature or supplying enerqgy 1S
unnecessary to obtain dispersions or solutions of cold-

water—-soluble starch. Modified starches are obtalned
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from natural starches by physical, enzymatic  oOr

chemical reaction 1n order to deliberately modify
properties of the starch, such as the swellability 1in
cold solution or dispersion media, for example, and
also an improvement 1n the resistance toward heat, cold
or changes 1in pH. Physically modified starch 1s
obtalnable, for example, by heating of native starch,
while chemically modified starch 1s obtained, for
example, by reaction of natural starch with acids or
alkalis or by esterification, using anhydrides or

prhosphates, for example.

In the course of the applicant’s investigations 1t has
surprisingly emerged that the addition of the
aforementioned additives to the binder composition used
in accordance with the 1nvention does not adversely
affect the viscosity of the binder composition within
wlide ranges, 1n other words 1n spite o0of a greater
fraction of rheology modifiers, viscosity regulators
and/or thickeners, the mixture remains of low
viscosity. This 1s the case particularly on addition of

modified starches, especlially cold-water-soluble

starches. It has been found more particularly that a
combination of polyurethane dispersions 1n combination
wlth cold—ﬁater—soluble starches leads to an 1ncrease
in firmness that 1s above-average, exhibits low
viscosities, being more particularly sprayable, and can

be diluted with water i1n virtually any proportions.

The binder compositions used have Increased 1nitial
firmness, rapid development of firmness and a superior
ultimate firmness on the part of the planting

substrates.
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A further advantage o©f starches, such as modified

starches, for example, 1s that they are biodegradable
and 1ndustrially compostable, 1n other words, the use
of starches in the binder composition used 1n
accordance with the 1nvention 1ncreases considerably
the biodegradability of the binder composition. For
polyurethane dispersions — wlithout additization — 1t 1s
possible after 90 days to verify degradation of up to
74% or more - in other words, a combination of
polyurethane dispersions and biodegradable additives
leads to biodegradable and 1ndustrially compostable
binders. Binder compositions based on polylactides and
starches are compostable rapidly under 1ndustraal

conditions, owlng to the usual biodegradability of the

polylactides.

If the binder composition has an additive from the
group of rheology modifiers, viscosity regulators,

thickeners, and also mixtures and combinations thereof,

the amount of the additive may vary within wide ranges.
For the purposes of the present invention, however,
particularly good results are obtained 1f the binder

composition comprises the additive in amounts of 0.05

to 30 wt®, more particularly 0.02 to 20 wt%, preferably
0.1 to 10 wt%, more preferably 0.3 to 5 wt%, very
preferably 0.5 to 3 wts, based on  the binder

composition.

The ratio of adhesive to additive selected from the
group of rheology modifiers, viscosity regulators,
thickeners, and also mixtures and combinations thereof
may also vary within wide ranges 1in the context of the
1nvention. It has emerged as being particularly

advantageous, however, 1f the binder composition



10

13

20

25

30

CA 023855388 2017-01-17

WO 2016/015741 PCT/EP2014/002670
20

comprises the adhesive and the additive 1n a weight-
based ratio of 5:1 to 1:5, more particularly 4:1 to
1:3, preferably 3.5:1 to 1:2, more preferably 3:1 to
1:1.5, very preferably 2.5:1 to 1:1, based on the
solids content of the binder composition. In the
aforementioned ratios of adhesive to additive,

particularly good 1nitial firmnesses and ultimate

firmnesses of the planting substrates are obtained.

Provision may also be made 1n the context of the
present invention for the binder composition to further

comprise at least one further additive and/or at least

one further auxiliary.

If the binder composition comprises further additives

and/or auxiliaries, then it has been found appropriate

if the further additive and/or further auxiliary 1is
selected from the group of dispersing assilistants,

emulsifiers, wetting agents, fillers, defoamers, dyes,

colorants, vellowling inhibitors, antioxidants,
stabilizers, preservatives, uv absorbers, uv
stabillizers, flow control agents, pH modifiers,

protective colloids, and also mixtures and combinations
thereof. These are customary auxiliary additives or
auxiliaries which the binder composition may comprise
in amounts of 0.01 to 25 wt%, more particularly 0.01 to
15 wt$%, preferably 0.1 to 10 wt%, more preferably 0.5

to 10 wt$%, based on the binder composition.

According to one particular embodiment of the present
invention, the binder composition has a pH 1n the range
from 4.0 to 10.5, more particularly 5.0 to 10.0,
preferably 6.0 to 9.5, more preferably 7.0 to 9.3, very
preferably 7.5 to 9.0. |
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The binder composition customarily has a Brookfield
viscosity at 20°C in the range from 10 to 2500 mPas,
more particularly 20 to 1500 mPas, preferably 50 to
1000 mPas, more preferably 70 to 800 mPas, very
preferably 90 to 600 mPas, especially preferably 100 to
400 mPas. Provision may likewlise Dbe made for the

purposes of the present 1invention for the Dbinder

composition to be sprayable.

With wviscosities 1n the aforementioned range, a broad
applicability 1s ensured for the binder compositions
used 1n accordance with the 1i1nvention, with the binder
compositions used 1n accordance with the invention
being alsc customarily suitable for spray application,
meaning particularly uniform wetting of the planting
substrates. Binder compositions with viscosities 1n the
aforementioned range can be operated by the
manufacturers of growing or planting substrates using
customary machinery and apparatus, which, furthermore,
is generally already 1ntegrated 1into the plant 1n

question, 1.e., 1s already Dbeing utilized by the

manufacturers. Incorporation of the binder or Dbinder

composition at the premises of the manufacturer of the
substrate mixtures takes place, accordingly, without

great cost and complexity, with existing plant and

machline technology and without ma’jor capital
investment.

A further subject of the present invention - according
to a second aspect of the present 1invention - 1is a

binder composition, more particularly in the form of a
solution or dispersion, for <consolidating planting

substrates, wherein the binder composition comprises
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(a) at least one solvent or dispersion medium,
(b) at least one adhesive, and
(c) at least one additive selected from the group of
rheology modiflers, viscosity regulators,

thickeners, and also mixtures and combinations

thereof.

With the binder composition of the 1invention, 1in the
context of the present invention, particularly firm
adhesive bonds, more particularly especially high
firmnesses on the part of the planting substrates, are

achieved in conjunction with good initial firmness and

unltimatre firmness.

As far as the wviscosity of the binder composition 1s

concerned, it may of course vary within wide ranges.
Particularly good results are obtained 1n the context

of the present invention, however, 1f the Dbinder

composition has at 20°C a Brookfield viscosity in the

range from 10 to 2500 mPas, more particularly 20 to
1500 mPas, preferably 50 to 1000 mPas, more preferably
70 to 800 mPas, very preferably 90 to 00 mPas,
especially preferably 100 to 400 mPas. As already

mentioned above, a viscosity of the binder composition

within the aforementioned ranges ensures universal

usefulness of the binder composition of the i1nvention.

In general, in the context of the present 1Invention,

the binder composition 1s sprayable.

According to one preferred embodiment, the binder
composition has a weight-based ratio of adhesive (b) to
additive (c¢) 1in the range from 5:1 to 1:5, more

particularly 4:1 to 1:3, preferably 3.5:1 to 1:Z, more
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preferably 3:1 to 1:1.5, very preferably 2.5:1 to 1:1,

based on the solids content of the binder composition.
Particularly within the aforementioned gquantity ratios,
a synergistic effect 1s observed between adhesilive and
additive that leads, when using small amounts of
adhesive and additive, to a\ high firmness of the
planting substrates, more particularly to high 1initial
and ultimate firmnesses and also a high development ot

firmness, but without adversely affecting plant growth

and rooting.

The solvent or dispersion medlum (a) used for the
binder composition of the invention may be organic-
based and/or water-based. Preferably, however, for the
purposes of the present 1invention, a water-based
dispersion medium or solvent or (a) 1s used, 1t Dbeing
particularly preferred if the solvent or dispersion

medium (a) is water. The use of water as solvent avoids

the costly and inconvenient recycling that 1s customary

in the case of organic solvents, more particularly the
recovery, collection, and «costly disposal of the
solvent. Furthermore, the water 1s usually easily

absorbed by the ~highly water—absorbent peat

constituent, and so the binder rapidly develops 1ts

crosslinking effect.

In the context of the present invention 1t has further
proven advantageous 1f the binder composition comprises
the dispersion medium or solvent (a) 1n amounts of 60
to 99.9 wt%, more particularly 75 to 99.8 wts,
preferably 85 to 99.5 wt3, more preferably 90 to
98.2 wtsd, very preferably 95 to 99 wts, based on the

binder composition. For the purposes of the present
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invention, therefore, binder compositions with only a

very low solids content are employed.

As far as the solids content of the binder composition
13 concerned, 1t may vary within wide  ranges.
Particularly good results 1n the context of the present
invention are obtained, however, if the binder
composition has a solids content of 0.01 to 40 wts%,
more particularly 0.2 to 25 wt%, preferably 0.5 to
15 wt%, more preferably 0.8 to 10 wt5, very.pmeferably

1 to 5 wt%, based on the binder composition.

For the purposes of the present invention, particularly
good results are obtained if the adhesive (b) 1s
selected from  the group of polyurethanes  (PU),
polylactides (PLA), acrylates, chloroprene, vinyl

acetate-ethylene copolymers (VAE), polyvinyl alcohols

(PVOH} , and polyvinyl acetates (PVAC), more

particularly vinyl acetate-ethylene copolymers (VAE),
polylactides (PLA) and/or polyurethanes (PU),
preferably polylactides (PLA) and/or polyurethanes
(PU), preferably polyurethanes (PU).

As far as the amount of the adhesive (b)) 1n the binder
composition 1s concerned, 1t may wvary within wide
ranges. It has been found appropriate, however, 1f the

binder composition comprises the adhesive 1n amounts of
0.05 to 30 wt%, more particularly 0.02 to 20 wts,
preferably 0.1 to 15 wt%, more preferably 0.3 to
10 wt%, very preferably 0.5 to 5 wt%, based on the

binder composition.

According to one preferred embodiment of the present

invention, the additive (c¢) 1s selected from the group
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of metal soaps, modified fat derivatives, starches,

more particularly modlfied starches, celluloses, more

particularly modilfiled celluloses, preferably

hydroxyethylcellulose, carboxymethylcellulose,
hydroxypropylmethylcellulose, hydroxypropylcellulose,
ethylhydroxyethylcellulose, polyvinyl alcohols,
poly (meth)acrylates, polyacrylamides, polyvinyl-
pyrrolidone, polyethylene glycols, polyamides, and also
mixtures and combinations thereof. It 1s particularly
preferred 1f the additive (c) 1s selected from staxrches
and/or celluloses, preferably modified starches and/or

modified celluloses, more preferably cold-water-soluble

starches.

Furthermore, 1n the context of the present 1invention,
particularly good results are obtained if the binder
composition comprises the additive (c¢) 1n particular
amounts. It has proven advantageous here 1f the Dbinder
composition comprises the additive (c¢) 1n amounts of
0.05 to 30 wt%, more particularly 0.02 to 20 wt%,
preferably 0.1 to 10 wt%, more preferably 0.3 to 5 wt$,
very preferably 0.5 to 3 wt3, based on the binder

composition.

In general, moreover, the binder composition comprises
at least one further additive and/or at least one

further auxiliary (d).

If the binder composition comprises a further additive
and/or a further auxiliary (d), it has proven
advantageous 1f the further additive and/or the further
auxiliary (d) 1s selected from the group of dispersing
assistants, emulsifiers, wetting agents, fillers,

defoamers, dyes, colorants, yellowing i1nhibitors,
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antioxidants, stabilizers, preservatives, UV absorbers,

UV stabilizers, flow control agents, pH modifiers,

protective colloids, and also mixtures and combinations

thereof.

Accordlng tTo one particular embodiment of the present
invention, the binder composition 1s 1n the form of a

binder concentrate, which 1s supplied to the user and

mixed not until immediately prior to application with

further dispersion medium and/or solvent, in order to
obtain the use concentration. In this way, storage and

transport costs are minimized, since significantly less

substance must be conveyed and stored.

If the binder composition 1s 1n the form of a binder

concentrate, the binder composition comprises the
dispersion medium or solvent customarily in amounts of
10 to 90 wt%, more  particularly 30 to 90 wt%,
preferably 40 to 85 wt%, more preferably 50 to 80 wts,
very preferably 60 to 75 wt%, based on the binder

composition.

If the binder composition of the invention 1is 1n the
form of a binder concentrate, the binder composition
customarily has a solids content of 10 to 90 wt%, more
particularly 10 to 70 wts, preferably 15 to 60 wt%,
more preferably 20 to 50 wt%, very preferably 25 to

40 wt%, based on the binder composition.

With the aforementioned levels of solvent and/or
dispersion medium and also of solids, storage-stable
binder concentrates are provided which can be diluted
almost 1infinitely prior to application and which

themselves, as concentrates, are still sprayable.
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Furthermore, 1in the event that the binder composition
of the invention 1s 1in the form of a Dbinder
concentrate, the binder comprises the adhesive (b) 1in
amounts of 10 to 90 wt%, more particularly 12 to
70 wt%, preferably 12 to 50 wt%, more preterably 14 to
35 wt%, very preferably 15 to 25 wt%, based on the

binder composition.

As far, 1in turn, as the fraction of the additive (c) 1in
the binder composition of the inventlion 1s concerned 1n
the event that the binder composition takes the form of

a binder concentrate, this fraction may of course vary

within wide ranges. It has proven advantageous,
however, 1f the Dbinder concentrate comprises the
additive (C) in amounts of 6 to 70 wt5, more

particularly 8 to 45 wt%, preferably 8 to 35 wt%, more
preferably 10 to 25 wt%s, very preterably 10 to 15 wts,

based on the binder composition.

Tf the binder composition 1s present as concentrate,

the viscosities of the concentrate are usually

different from those of the ready-to-apply binder. In
general the binder composition - where the Dbinder
composition takes the form of a binder concentrate -
has a Brookfield viscosity at 20°C in the range from 50
to 20 000 mPas, more particularly 100 to 10 000 mPas,
preferably 200 to 5000 mPas. In the stated wviscosity

ranges, the binder composition of the 1nvention 1s

sprayable, at least 1n the lower viscosity range, and
can be processed outstandingly and diluted 1n a

targeted way over the whole of the viscosity range.
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Customarily, the binder composition - i1rrespective of
whether 1t i1s present 1in diluted form or as a
concentrate - has a pH in the range from 4.0 to 10.5,
more particularly 5.0 to 10.0, preferably 6.0 to 9.5,
more preferably 7.0 to 9.3, very preferably 7.5 to 9.0.

For further details regarding the binder composition of
the invention, reference may be made to the above
observations concerning the method of the invention,
which apply correspondingly 1n relation to the binder

composition of the 1nvention.

A further subject of the present 1invention 1in turn -

according to a third aspect of the present invention -

is the use of the above-described binder composition
for utilizing fine-particle peat, more particularly for

consclidating planting substrates.

For further details concerning this aspect of the
invention, reference may be made to the above
observations concerning the other aspects of the
invention, which apply correspondingly 1n relation to

the use according to the invention.

A further subject of the present 1invention 1n turn -

according to a fourth aspect of the present invention -

is a planting substrate which 1s obtainable with the

method of the invention.

Peat substrates customarily possess a residual molsture
content of around 50% to 60%. With the addition of the
binder composition, the molsture fraction 1S
customarily increased further. The peat may

subsequently be dried back somewhat, although usually



10

15

20

25

30

CA 023855388 2017-01-17

WO 2016/015741 PCT/EP2014/002670
29

this takes place not at the premises of the substrate
manufacturer but instead only within the commercial
horticulture. In principle the molsture fraction 1n a

plug used for growing ought not to be below 50%.

For further aspects relating to this aspect of the
invention, reference may be made to the above
observations concerning the other aspects o0f the
invention, which apply correspondingly 1in relation to

the planting substrate of the invention.

A further subject of the present invention in turn -
according to a fifth aspect of the present invention -
is a planting substrate comprising a peat-comprising

substrate mixture and at least one set binder.

The planting substrate customarily comprises the set

binder in amounts of 0.5 to 10 wt%, more particularly

0.8 to 7 wt%, preferably 1 to 5 wts, Dbased on the

planting substrate.

According to one particular embodiment of the present
invention, the planting substrate has particle sizes 1n
the range from 1 to 40 mm, more particularly 2 to
35 mm, preferably 3 to 30 mm. The aforementioned
particle sizes of the planting substrate relate to the

particle sizes after treatment with the binder or the

binder composition; in other words, the aforementioned
particle sizes relate to the resulting agglomerates of

the planting substrate. The size of the substrate

particles can be determined by customary methods, as

for example by sieve analysis, or optical methods, such

as dynamic image analysis.
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The substrate mixture used for producing the planting
substrate of the invention customarily has at least one
fine-particle peat. In this case 1t may be that the
fine-particle peat has particle sizes 1in the range from
0.01 to 5 mm, more particularly ©0.0> to 4 mm,
preferably 0.1 to 4 mm. Peats having the aforementioned
particle sizes cannot usually be used for produciling
homogeneous planting or growing substrates, since
homogeneous mixing with the other constituents of the
substrates 1s not possible, and such substrate mixtures
also do not have the necessary firmness 1n order to
ensure mechanical transplanting of seedlings 1nto plant

trays.

For further details regarding the planting substrate of
the invention, reference may be made to the
observations concerning the other aspects of the
invention, which apply correspondingly 1n relation to

the planting substrate of the invention.

A further subject of the present 1nvention 1n turn,

lastly, according to a sixth aspect o0f the present

invention, 1s the use of a binder composition, more
particularly as described above, for producing the

planting substrate described above.

For further details in relation to the use according to
the invention, reference may be made to the
observations concerning the other aspects of the
invention, which apply correspondingly 1in relation to

the use according to the invention.
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‘WOrking exameles

On the laboratory scale, the consolidation quality of
various binders for peat substrates was tested as

5 follows:

1. Preparation of binder concentrates

The following binder concentrates were prepared, based

10 on agqueous dispersions of wvinyl acetate-ethylene

copolymers (VAE) and polyurethane polymers (PU), with a
solids content of 20 to 50 wt%, Dbased on the binder

concentrate:

15 VAE dispersion

95 wt$ VAE dispersion (Mowilith DM 105 from Celanese

Fmulsions)

4.8 wtS plasticizer (triacetin)
0.2 wt$ preservative (Acticide LA (0o0l4d from Thor
20 Chemie) '

PU dispersion

50 wt% PU dispersion (Dispercoll U553 from Bayer

Material Science)

25 49.8 wt% cold-water—-soluble starch (Tackidex 036S from
Roquette, 28.5% strength solution)
0.2 wt3 preservative (Acticide LA 0614 from Thor

Chemie)

30 2. Production and investigation of the consolidated

planting substrate

The binder concentrates prepared under 1.) were diluted

with water 1n different proportions, giving mixtures
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having ratios of binder concentrate to water of 1:5,

1:10, and 1:15.

18 g of each of the resultant binder compositions were
transferred to commercial spraying bottles and applied
by spraying to a total amount of 10 g of peat substrate
mixture. The water/peat mixture obtained in this way
was transferred to a planting vessel (tray) and left to
rest for 48 hours. After 48 hours, the firmness of the
peat was evaluated on extraction trom the tray and also
in a dropping experiment from a height of around 25 cm
onto the laboratory bench top. If the plug broke apart
on extraction or broke up into 1individual pieces on

impact on the bench top, the firmness was 1nadequate.

For comparison, further experiments were conducted with

mixtures of 18 g of water and 10 g of peat.

VAE dispersion
Dilution 1:5: sprayable
drop test failed

no residue-free parting from the plant

tray

Dilution 1:10: sprayable
drop test passed
virtually residue-free parting from the

plant tray

Dilution 1:15: sprayable
drop test failed

residue-free parting from the plant tray
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PU dispersion
Dilution 1:5: sprayable
drop test passed

residue-free parting from the plant tray

Dilution 1:10: sprayable
drop test passed

residue-free parting from the plant tray

Dilution 1:15: sprayable
drop test passed

residue-free parting from the plant tray

Comparable results were also obtainable with binder
compositions based on polylactides (PLA), acrylates,
chloroprene, polyvinyl alcohols (PVOH) and polyvinyl
acetates (PVAc), optionally with addition of rheoloqgy

modifiers, such as starch, for example.

Peat/water mixture (comparative)
No drop test could be carried out, since the substrate
plug breaks apart as early as on removal from the plant

tray.
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Claims:

1.A method for improving the firmness and/or

stability of planting substrates comprising fine-

particle peat,

wherein the method comprises:

(1) admixing a substrate mixture comprising peat

with at least one binder composition
comprising at least one binder, wherein the
at least one binder composition @ 1S a
dispersion comprising a dispersion medium OX

solution comprising a solvent, with  the

dispersion medium or the solvent being water,
and wherein the binder composition comprises

at least one dispersion-based adhesive

comprilising an organic adhesive polymer,
wherein the organic adhesive polymer 15
selected from the group consisting of
polyurethanes, polylactides, acrylates,
chloroprene, vinyl acetate-ethylene
copolymers, polyvinyl alcohols, and polyvinyl
acetates, and wherein the binder composition
has a solids content in the range of from 0.7

to 25 wt%, based on the binder composition,

and a Brookfield viscosity at 20 °C in the

range of from 20 to 1,500 mPas; and

(11) allowing the at least one binder to set.

2 . The method as claimed in claim 1,
wherein the substrate mixture and the at least one

binder composition are transferred to a matrix and

CA 2955388 2018-08-27
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the at least one binder 1s subsequently allowed to

set.

3. The method as claimed in claim 1 or 2,

wherein the at 1least one binder composition

comprises the dispersion medium or the solvent 1in
amounts of from 60 to 99.9 wt$%, based on the
binder composition and wherein the at least one
binder composition comprises the at least one
dispersion-based adhesive in amounts of from 0.05

to 40 wt%, based on the binder composition.

4 . A binder composition, in the form of a dispersion
or solution, for consolidating planting
substrates,

wherein the binder composition comprises:

(a) at least one dispersion medium or solvent,
with the at least one dispersion medium oOr

solvent being water;

(b) at least one adhesive, with the adhesive
being selected from the group consisting of

polyurethanes, polylactides, acrylates,

chloroprene, vinyl acetate-ethylene
copolymers, polyvinyl alcohols and polyvinyl

acetates; and

(c) at least one additive selected from the group
consisting of rheology modifiers, viscosity
regulators, thickeners, and mixtures and

combinations thereof;

CA 2955388 2018-08-27
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wherein the Dbinder composition has a solids

content of from 0.2 to 25 wt%, based on the binder
composition, and wherein the binder composition

has a Brookfield wviscosity at 20 “C in the range

of from 20 to 1,500 mPas.

5. The binder composition as claimed 1n claim 4,
wherein the binder composition has a weilght-based
ratio of adhesive (b) to additive (c¢) in the range
of from 5:1 to 1:5, based on the solids content of

the binder composition.

6 . The binder composition as claimed 1n claim 4 or 5,
wherein the binder composition comprises the
adhesive (b) 1n amounts of from 0.05 to 30 wts%,
based on the binder composition, and
wherein the binder composition comprises  the
additive (c) 1in amounts of from 0.05 to 30 wts,

based on the binder composition.

7. The binder composition as c¢laimed 1n any one of

claims 4 to o,
wherein the additive (¢) 1s selected from the

group consisting of metal soaps, modified fat

derivatives, starches, modified starches,
celluloses, modified celluloses,
hydroxyethylcellulose, carboxymethylcellulose,

hydroxypropylmethylcellulose, hydroxypropylcellu-

lose, ethylhydroxyethylcellulose, polyvinyl
alcohols, poly(meth)acrylates, polyacrylamides,
polyvinylpyrrolidone, polyethylene glycols,

polyamides, and mixtures and combinations thereof.

CA 2955388 2018-08-27
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8 . The binder composition as claimed 1in any one of
claims 4 to 7,

whereln the binder composition 1s i1n the form of a

binder concentrate.

9. Use of a binder composition as claimed 1n any one
of claims 4 to 8 for «consolidating and/or
stabilizing planting substrates comprising fine-

particle peat.

10. A planting substrate prepared according to a

method as claimed in any one of claims 1 to 3.

CA 2955388 2018-08-27
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