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Method for removal of additives from a polymeric material

In a first aspect, the invention is directed to a method for removal of additives from a polymeric
material, which contains a polyalkylene terephthalate based polymer and an additive, the
method comprising: (a) providing the polymeric material and providing a first solvent system
and/or a second solvent system; (b) contacting the polymeric material with a first solvent system
at a temperature T4, which is < 170 °C, thereby obtaining a first solvent system, which is en-
riched in dissolved additive and a residue of the polymeric material, which is depleted of said
additive and comprises the polyalkylene terephthalate based polymer, wherein the first solvent
system comprises one or more solvents, wherein (s1.1) the solvent system has Hansen solubil-
ity parameters with respect to energy from dispersion forces between molecules (0Dss), energy
from dipolar intermolecular force between molecules (0Pss) and energy from hydrogen bonds
between molecules (dHss), which fulfill equitation 1 (11)? =2 4(0Dss-17.5)* + (OPgs-7.5)* + (OHss-
7.5)? [equitation 1]; (s1.2) each solvent of the solvent system has a boiling point at 1013 hPa of
at least 150 °C; and/or (c) contacting the polymeric material provided in (a) or the residue of the
polymeric material obtained in (b) with a second solvent system at a temperature T, wherein T,
> Tqiand Tz is at least 1K, preferably at least 7K, below the boiling temperature of the solvent in
the second solvent system, which has the lowest boiling point, thereby obtaining a second sol-
vent system, which is enriched in dissolved polyalkylene terephthalate based polymer and op-
tionally enriched in additive compared to the second solvent system provided in (a); and re-ob-
taining polyalkylene terephthalate based polymer from the second solvent system obtained;
wherein the second solvent system comprises one or more solvents and (s2.1) has Hansen sol-
ubility parameters with respect to energy from dispersion forces between molecules (0Dss), en-
ergy from dipolar intermolecular force between molecules (OPss) and energy from hydrogen
bonds between molecules (dHss), which fulfill equitation 2 (8.8) = 4(0Dss-20)? + (0Pss-11.8)* +
(OHss-4.5)? [equitation 2], (s2.2) each solvent of the solvent system has a boiling point at

1013 hPa of at least 160 °C; and (s2.3) solvents having a functional group selected from the

group consisting of hydroxyl (OH), amino (NH2), carboxyl (COOH), and thiol (SH) are excluded.

A second aspect is related to a polyalkylene terephthalate based polymer obtained or obtaina-
ble from the method of the first aspect. A third aspect relates to the use of the polyalkylene ter-
ephthalate based polymer of the second aspect for textile applications, fiber applications, pack-
aging applications, plastic applications, automotive applications, electronic applications,
whereas a fourth aspect is directed to a method for preparing a product comprising (I) providing
polyalkylene terephthalate based polymer of the second aspect; (I) preparing a textile, a fiber, a
packaging, a plastic, an automotive part, an electronic part from the polyalkylene terephthalate

based polymer provided in (I). In a fifth aspect, the invention relates to a method comprising the
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further step of converting the re-obtained polyalkylene terephthalate based polymer obtained by
the method according to the first aspect to obtain a polymer product. A sixth aspect is related to
a method comprising the further step of converting a residue obtainable by or obtained by the

method of the first aspect, and/or of converting an elastic fiber residue obtainable by or obtained

by the method of the first aspect to obtain one or more monomer, polymer or polymer product.

The demand for polymeric materials has drastically increased over the last decades. However,
the poor biodegradability has led to large amounts of plastic waste which is in Europe usually
incinerated thereby losing valuable materials and generating huge CO, emissions. Even worse
is landfill due to the poor biodegradability. Polymeric materials have been used extensively in
the packaging sector, for example, in beverage packaging or food packaging. The vast majority
of food and beverage today is packaged within plastic bottles and containers, made from, for
example, polymeric materials comprising polyethylene terephthalate (PET). PET is also a main
component of clothing nowadays. As these materials typically have poor biodegradability and

are also still valuable products, it is desirable for these plastics to be recovered and recycled.

Although recycling processes have been adopted to convert the waste materials into new pro-
duction materials, there are still many problems associated with recycling and recovery of poly-
meric materials. Waste packaging often includes a mixture of different polymeric materials con-
taining also, for example, additives. The same applies also for textiles, which also comprise a

high amount of additive supplemented polymeric materials.

So far, no processes are known for removing additives from a polymeric material, which con-
tains polyethylene terephthalate (PET), wherein especially the PET is not degradated by the re-
moval. Further drawbacks are the necessity to use toxic solvents and/or the need to use large

quantities of solvents.

The technical problem underlying the present invention was thus the provision of an economi-
cally process for recovery of a polyalkylene terephthalate based polymer which overcomes
these disadvantages, and which especially enables on one hand a precise removal of additives
and/or further polymers and on the other hand the recovery of non-degradated polyalkylene ter-

ephthalate based polymer, while using comparatively small quantities of solvent.

A first aspect of the invention is thus directed to a method for removal of additives from a poly-
meric material, which contains a polyalkylene terephthalate based polymer and an additive,
the method comprising:

(@) providing the polymeric material and providing a first solvent system and/or a second sol-

vent system;
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(b)

contacting the polymeric material with a first solvent system at a temperature T4, which is
<170 °C, thereby obtaining a first solvent system, which is enriched in dissolved additive
and a residue of the polymeric material, which is depleted of said additive and comprises

the polyalkylene terephthalate based polymer,

wherein the first solvent system comprises one or more solvents, wherein

(s1.1)

(s1.2)

and/o

()

the solvent system has Hansen solubility parameters with respect to
- energy from dispersion forces between molecules (8Dss),
- energy from dipolar intermolecular force between molecules (0Pss) and

- energy from hydrogen bonds between molecules (OHss),
which fulfill equitation 1
(11)? 2 4(0Dss-17.5)2 + (OPss-7.5)2 + (0Hss-7.5)?
[equitation 1];
each solvent of the solvent system has a boiling point at 1013 hPa of at least
150 °C;
r
contacting the polymeric material provided in (a) or the residue of the polymeric material
obtained in (b) with a second solvent system at a temperature T2, wherein T2 > T1 and T»
is at least 1K, preferably at least 7K, below the boiling temperature of the solvent in the
second solvent system, which has the lowest boiling point, thereby obtaining a second
solvent system, which is enriched in dissolved PET and optionally enriched in additive
compared to the second solvent system provided in (a); and re-obtaining polyalkylene ter-

ephthalate based polymer from the second solvent system obtained;

wherein the second solvent system comprises one or more solvents and

(s2.1)

(s2.2)

(s2.3)

has Hansen solubility parameters with respect to
- energy from dispersion forces between molecules (dDss),
- energy from dipolar intermolecular force between molecules (dPss) and

- energy from hydrogen bonds between molecules (OHss),

which fulfill equitation 2

(8.8)% = 4(0Dss-20)? + (DPss-11.8)% + (OHss-4.5)?

[equitation 2],
each solvent of the solvent system has a boiling point at 1013 hPa of at least
160 °C; and
solvents having a functional group selected from the group consisting of
hydroxyl (OH), amino (NH>), carboxyl (COOH), and thiol (SH) are excluded.
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It was surprisingly found that all solvent systems having Hansen parameters fulfilling equitation
1 (s1.1) and fulfilling requirements (s1.2) and optionally (s1.3) are able to remove additives effi-
ciently from the polyalkylene terephthalate based polymer in step (b) and do not have a nega-
tive impact on the re-obtained polyalkylene terephthalate based polymer, i.e. at least the num-
ber average molecular weight Mn of the re-obtained polyalkylene terephthalate based polymer
is not detrimentally influenced - the Mn of the re-obtained polyalkylene terephthalate based pol-
ymer is always greater or at least equal to the Mn of the polyalkylene terephthalate based poly-
mer comprised in the material initially provided. The same applies for the dissolution of step (c)
using a solvent system fulfilling (s2.1), (s2.2) and (s2.3), i.e. this also results in a non-degra-
dated re-obtained polyalkylene terephthalate based polymer. This offers the great advantage
that the re-obtained polyalkylene terephthalate based polymer can directly be re-used. Obtain-
ing non-degradated polyalkylene terephthalate based polymer enables further processing of the
polyalkylene terephthalate based polymer in a, preferably closed, loop recycling process. Pref-
erably, the colored polymeric material, which preferably comes from textiles, fibers and/or pack-
aging is thus recycled or recyclable into the same. Naturally, the re-obtained can also be put to

any further use without being restricted in this regard.

Regarding the first solvent system, any solvent system for which 4(83Dss-17.5)* + (0Pss-7.5) +
(OHss-7.5)? is equal or smaller than (11)? (i.e. 121) is suited to dissolve the additive while leaving
the polyalkylene terephthalate based polymer almost completely undissolved. Regarding the
second solvent system, any solvent system for which 4(dDss-20)* + (0Pss-11.8)% + (OHss-4.5)? is
larger than (8.8)? (i.e. 77.44) is not suited to dissolve the additive and/or the polyalkylene ter-
ephthalate based polymer, and any solvent system for which 4(3Dss-20)? + (OPss-11.8)% + (OHss-
4.5)2 is equal to or smaller than (8.8)? (i.e. 77.44) is suitable for dissolving the additive and the
polyalkylene terephthalate based polymer. In case of two or more solvents being part of the first
or second solvent system, i.e. n solvents with n being an integer with n=2 and i=1...n, the Han-
sen solubility parameters of the resulting mixture with respect to each of 6Dss, OHss and OPss are
calculated, knowing the percentage part of each solvent in the solvent system, as the weighted
arithmetic mean from 8Ds;, dHsi and &P of each of the n solvents S(i). The Hansen parameters
are to be found in BIOVIA COSMOquick 2022.

Considering the three-dimensional form given by, for example, equitation 2 in the three-dimen-
sional Hansen space, a sphere is formed which has its center at 6D, = 20, 6P, = 11.8 and dH. =
4.5 and a radius r of 8.8. The doubling of the dispersion parameter value is required, according
to Charles Hansen, for achieving a spherical form. A Hansen sphere, since there are no nega-
tive values possible for dH, can also be considered as a dome, i.e. a half-sphere. The same
principles apply for the three-dimensional form given by equitation 1 in the three-dimensional

Hansen space.
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Regarding step (b), “enriched in dissolved additive” means that at least 50 weight-%, preferably
at least 60 weight-%, more preferably at least 70 weight-%, more preferably at least 80 weight-
%, more preferably at least 90 weight-%, more preferably at least 95 weight-%, of the additive
comprised in the material provided in (a), preferably of the additive comprised in the poly-
alkylene terephthalate based polymer contained therein, are dissolved in the solvent system,
based on the total additive and the total polyalkylene terephthalate based polymer respectively

comprised in the material provided in (a) being 100 weight-%. Regarding step (¢), ““enriched in
dissolved polyalkylene terephthalate based polymer and optionally in additive” respectively
means that at least 50 weight-%, preferably at least 60 weight-%, more preferably at least

70 weight-%, more preferably at least 80 weight-%, more preferably at least 90 weight-%, more
preferably at least 95 weight-%, of the polyalkylene terephthalate based polymer and the addi-
tive comprised in the material provided in (a) are dissolved in the solvent system, based on the
total additive and the total polyalkylene terephthalate based polymer respectively comprised in
the material provided in (a) being 100 weight-%..Generally, “enriched in a component” with re-
spect to a solvent system means that at least 50 weight-%, preferably at least 60 weight-%,
more preferably at least 70 weight-%, more preferably at least 80 weight-%, more preferably at
least 90 weight-%, more preferably at least 95 weight-%, of the respective component are no
longer present in the material, with which the solvent system has been contacted but are rather
dissolved in the solvent system, each in relation to the content of the respective component in
the material before contacting with the solvent system being 100 weight-%. The same consider-
ations apply also to a residue of a polymeric material, which is depleted of additive and com-
prises polyalkylene terephthalate based polymer, i.e. depleted with respect to the residue of a
polymeric material means that at least 50 weight-%, preferably at least 60 weight-%, more pref-
erably at least 70 weight-%, more preferably at least 80 weight-%, more preferably at least

90 weight-%, more preferably at least 95 weight-%, of the additive initially contained in the poly-
meric material provided in (a), preferably of the colorant comprised in the polyalkylene tereph-
thalate based polymer contained therein, are removed therefrom, each in relation to the content

of the additive in the polymeric material before removal being 100 weight-%.

In some embodiments of the method, in the first solvent system used for step (b)
(s1.3) solvents having a functional group selected from the group consisting of hydroxyl
(OH), amino (NH3), carboxyl (COOH), and thiol (SH) are excluded.

In some embodiments of the method, in the first solvent system used for step (b)
(s1.3a) solvents having a functional group selected from the group consisting of hydroxyl
(OH), amino (NH), secondary amine (-NH-), carboxyl (COOH), and thiol (SH) are

excluded:;
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and/or, preferably and,
in the second solvent system used for step (i)
(s2.3a) solvents having a functional group selected from the group consisting of hydroxyl
(OH), amino (NH), secondary amine (-NH-), carboxyl (COOH), and thiol (SH) are

excluded.

Temperatures

In some embodiments of the method, contacting in (b) is done at a temperature T4, which is in
the range of from 10 to <170 °C wherein T4 is preferably in the range of from 100 to < 170°C,
more preferably in the range of from 110 to < 170°C, more preferably in the range of from 110 to

165 °C, more preferably in the range of from 120 to 150 °C.

In some embodiments of the method, contacting in () is done at a temperature T2, which is in
the range of from 160 °C to the temperature T, which is at least 1K, preferably at least 7K, be-
low the boiling temperature of the solvent in the solvent system, which has the lowest boiling

point.

Additives

In some embodiments of the method, the additive is selected from the group consisting of sof-

tener, water repellent, flame retardant, UV filter, plasticizer, and mixtures of two or more thereof.

A softener is preferably selected from the group consisting of silicone based softener, fatty alco-
hol, fatty acid, fatty amino acid, fatty acid derivate, fatty amino acid derivate, polyethylene, alkyl
imidazolinium salt, bisquaternary ammonium salt and mixtures of two or more thereof, wherein
“fatty” refers to an alkyl chain having in the range of from 8 to 22 C atoms; more preferably se-
lected from the group consisting of polydiorganosiloxane (preferably polydimethylsiloxane
and/or derivative of polydimethylsiloxane), fatty alcohol, condensation product of fatty amino
acid with ethylene oxide, ethoxylated fatty acid, ethoxylated fatty alcohol, paraffin, oxidized poly-
ethylene wax, optionally in combination with quaternary ammonium compounds, wherein the
quaternary ammonium compound is preferably selected from the group of N*R'R?R3R*, wherein
R' and R? are independently selected from C1 to C3 alkyl and , optionally substituted with a hy-
droxyl group, and R® and R* are independently selected from C8 to C22 alkyl and C2 to C4 al-
kyl-C(=0)-O- C8 to C22 alkyl; wherein the ammonium compound is more preferably selected
from dimethyl (dihydrogenated tallow) ammonium, dimethyl distearyl ammonium and mixtures of

these two, wherein the positive charge of the quaternary ammonium compound is preferably



10

15

20

25

30

35

-7-
WO 2024/260970 PCT/EP2024/066928

compensated by one or more anions, preferably selected from chloride, methyl sulfate and mix-

ture of these two anions.

A water repellent is preferably selected from the group consisting of siloxane (preferably unsatu-
rated (e.g. vinyl-terminated) polydialkylsiloxane, hexamethyldisiloxane or a mixture of two or
more thereof), silane (preferably hexatrimethoxysilane), paraffin (preferably in dispersion with
aluminum salts, more referably stearic acid with aluminum or zirconium salts), fat modified mel-
amine (preferably stearic acid-melamine derivate), silicone, tin octoate, fluorocarbon (preferably
selected from perfluorohexanoic acid (PFHA), perfluorooctanoic acid (PFOA), perfluorooctane
sulfonate (PFOS), and mixtures of two or more thereof), acrylic polymers containing perfluoroal-
kyl chains, alkylphenol ethoxylate (APEQ), and mixtures of two or more thereof. Regarding the
acrylic polymers containing perfluoroalkyl chains, the length of the perfluorinated alkyl side
chains is in the range of from 8 to 10 carbon atoms. The small spacer group, mostly ethylene,
can be modified to improve emulsification and solubility of the polymer. Comonomers such as
stearyl- or laurylmethacrylate, butylacrylate, methylol- or epoxy-functional acrylates and block

copolymers from a,w dihydroxydimethylpolysiloxane.

A flame retardant is preferably selected from the group consisting of halogenated flame retard-
ant (preferably hexabromocyclododecane, decabromodiphenyl ether, bis(hexachlorocyclopenta-
dieno)cyclo-octane, trisdibromopropylphosphate, decabromodiphenyl oxide (DBDPO) and mix-
tures of two or more thereof), non-halogenated flame retardant, phosphor-containing flame re-
tardant, phosphor-free flame retardant (preferably selected from the group consisting of tetra-
ethoxysilane (TEOS), (3-aminopropyl) triethoxysilane (APTES), 3-glycidyloxypropyl trimethox-
ysilane (GPTMS) and mixtures of two or more thereof), compound without halogenates and
phormol, compound with halogenates or phormol, metal hydroxide, and mixtures of two or more
thereof; more preferably from the group consisting of oligomeric reaction products with urea of
hydroxymethyl phosphonium chloride, aluminiumhydroxid, calcium carbonate, and mixtures of

two or more thereof.

A UV filter is preferably selected from the group of hydroxyphenone derivative (preferably from
the group of hydroxyphenyl triazines), benzotriazole (preferably 2-(2H-benzotriazol-2-yl)-4,6-
bis(1-methyl-1-phenylethyl)), oxanilide, hydroxyphenyl benzotriazole, derivative of Hindered
Amine Light UV stabilizers (HALS derivatives), benzothiazinone, salicyclic acid ester, cinnamic
acid ester, resorcinol monobenzoate, hydroxybenzoic acid ester, cyanoacrylate, benzophenone,

and mixtures of two or more thereof.
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A plastiziser is preferably selected from the group consisting of phthalic acid ester, adipic acid
ester, terephthalic acid diester, trialkyl trimellitate, 1,2-cyclohexandicarboxylic diester, 1,3-cyclo-
hexandicarboxylic diester, 1,4-cyclohexandicarboxylic diester, and mixtures of two or more

thereof.

In some embodiments of the method, colorants and optical brighteners are excluded as addi-

tive.

In some embodiments of the method, the residue of the polymeric material, which is depleted of
said additive and comprises the polyalkylene terephthalate based polymer obtained in (b)
and/or the re-obtained polyalkylene terephthalate based polymer of (C) consist of at least

95 weight-% polyalkylene terephthalate based polymer, preferably in the range of from 97 to

98 weight-% of the residue of the polymeric material, which is depleted of said additive and
comprises the polyalkylene terephthalate based polymer obtained in (b) and/or the re-obtained
polyalkylene terephthalate based polymer of (c) consist of polyalkylene terephthalate based pol-

ymer.

Solvent systems

In some embodiments of the method, at least 90 weight-%, preferably at least 95 weight-%,
more preferably at least 98 weight-%, more preferably in the range of from 99 to 100 weight-%,
of the first solvent system and/or second solvent system, each solvent system consist of one or

more solvent(s), based on the total weight of the solvent system being 100 weight-%.

In some embodiments of the method, at least 90 weight-%, preferably at least 95 weight-%,
more preferably at least 98 weight-%, more preferably in the range of from 99 to 100 weight-%,
of the first solvent system and/or second solvent system consist of one solvent, which fulfills

equation 1, based on the total weight of the solvent system being 100 weight-%.

In some embodiments of the method, the one or more solvent(s) of the first solvent system
and/or second solvent system is/are selected from the group consisting of N,N-dimethylben-
zamide, N,N-dimethylphenylacetamide, 1,4-benzoquinone, acetophenone, dimethyl tereph-
thalate, 1,3,5-trimethoxybenzene, 2-phenylacetophenone, N-methylcaprolactam, methylbenzo-
ate, methyl-4-methoxybenzoate, butylene carbonate, propylene-glycol-dibenzoate, N-ethylpyr-
rolidone, benzophenone, di-benzyl malonate, N-ethyl-caprolactam, methyl 2-(5-oxotetrahydrofu-
ran-3-yl)acetate (FAME), propiophenone, N-methoxypropyl-pyrrolidone, 1,4-cyclohexanedione,

cyclohexane-carbonate, N-methoxyethyl-pyrrolidone, N,N-diethylphenylacetamide, phenyl ace-
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tate, 1-(2-hydroxyethyl)pyrrolidin-2-one acetate (HEPACc), N,N-diethylbenzamide, isopropyl-ben-
zoate, cyclohexyl phenyl ketone, phenylacetic acid ethylester, phenylacetat, N-methyl-morpho-
line, benzyl-propionate, benzylacetate, Neopentyl-glycol-dibenzoate, retrahydrofurfuryl acetate,
N-methyl-imidazole, benzyl butyrate, 2-pyrrolidone, 2-phenoxyethanol propionate, 2-phenoxy-

ethyl isobutyrate, N,N-dipropylbenzamide, N,N-dimethylacetamide, N,N-diethylacetamide, dihy-

drolevoglucosenon (Cyrene), propylenecarbonate, caprolactone, dimethylisosorbide, N-bu-
tylpyrrolidone, t-butylpyrrolidone, methyl-1-methyl-5-oxopyrrolidine-3-carboxylate (MMQOC),
gamma-valerolactone (GVL), delta-valerolactone, gamma butyrolactone, dimethylsulfoxide, me-
thyl 5-(dimethylamino)-2-methyl-5-oxopentanoate (Rhodiasolv Polarclean), caprolactam, phen
etyl acetate, methyl phenylacetate, benzyl benzoate, N,N-dimethyllactamide (Agnique AMD 3L),
and dimethyl sulfoxide (DMSO).

In some embodiments of the method, the one or more solvent(s) of the first solvent system
and/or second solvent system is/are selected from the group consisting of dihydrolevoglu-
cosenon (Cyrene), propylenecarbonate, caprolactone, dimethylisosorbide, N-butylpyrrolidone, t-
butylpyrrolidone, methyl-1-methyl-5-oxopyrrolidine-3-carboxylate (MMOC), gamma-valerolac-
tone (GVL), delta-valerolactone, gamma-butyrolactone, methyl 5-(dimethylamino)-2-methyl-5-
oxopentanoate (Rhodiasolv®Polarclean), caprolactam, phenethyl acetate, methyl phe-
nylacetate, benzyl benzoate, phenyl benzoate, methyl benzoate, propyl benzoate, and dimethyl
sulfoxide (DMSO).

In some embodiments of the method, the one or more solvent(s) of the first solvent system
and/or second solvent system is/are selected from the group consisting of propylenecarbonate,
N-butylpyrrolidone, t-butylpyrrolidone, methyl-1-methyl-5-oxopyrrolidine-3-carboxylate (MMOC),
delta-valerolactone, gamma-butyrolactone, methyl 5-(dimethylamino)-2-methyl-5-oxopentanoate
(Rhodiasolv®Polarclean), caprolactam, phenethyl acetate, methyl phenylacetate, benzyl benzo-

ate, phenyl benzoate, methyl benzoate, propyl benzoate, and GVL.

In some embodiments of the method, the one or more solvent(s) of the first solvent system
and/or second solvent system is/are selected from the group consisting of propylenecarbonate,
N-butylpyrrolidone, t-butylpyrrolidone, methyl-1-methyl-5-oxopyrrolidine-3-carboxylate (MMOC),
delta-valerolactone, gamma-butyrolactone, methyl 5-(dimethylamino)-2-methyl-5-oxopentanoate
(Rhodiasolv®Polarclean), caprolactam, phenethyl acetate, methyl phenylacetate, benzyl benzo-

ate, phenyl benzoate, methyl benzoate, and propyl benzoate.

In some embodiments of the method, the one or more solvent(s) of the first solvent system
and/or second solvent system is/are selected from the group consisting of propylenecarbonate,

N-butylpyrrolidone, t-butylpyrrolidone, methyl-1-methyl-5-oxopyrrolidine-3-carboxylate (MMOC),
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methyl 5-(dimethylamino)-2-methyl-5-oxopentanoate (Rhodiasolv®Polarclean), phenethyl ace-
tate, and GVL.

In some embodiments of the method, the one or more solvent(s) of the first solvent system
and/or second solvent system is/are selected from the group consisting of propylenecarbonate,
N-butylpyrrolidone, t-butylpyrrolidone, methyl-1-methyl-5-oxopyrrolidine-3-carboxylate (MMOC),
methyl 5-(dimethylamino)-2-methyl-5-oxopentanoate (Rhodiasolv®Polarclean), and phenethyl

acetate.

In some embodiments of the process, the one or more solvent(s) of the first solvent system
and/or second solvent system is/are selected from the group consisting of gamma valerolactone

(GVL), N-butylpyrrolidone (NBP), propylenecarbonate, acetophenone, dimethyl sulfoxide

(DMSO), dihydrolevoglucosenon (Cyrene) and mixtures of two or more thereof. In some embod-
iments of the process, the one or more solvent(s) of the first solvent system and/or second sol-
vent system is/are selected from the group consisting of gamma valerolactone (GVL), N-bu-
tylpyrrolidone (NBP), propylenecarbonate, acetophenone, dimethyl sulfoxide (DMSO) and mix-
tures of two or more thereof. In some embodiments of the process, the one or more solvent(s)
of the first solvent system and/or second solvent system is/are selected from the group consist-
ing of gamma valerolactone (GVL), N-butylpyrrolidone (NBP), propylenecarbonate, acetophe-
none and mixtures of two or more thereof. In some embodiments of the process, the one or
more solvent(s) of the first solvent system and/or second solvent system is/are selected from
the group consisting of gamma valerolactone (GVL), N-butylpyrrolidone (NBP), acetophenone
and mixtures of two or more thereof. In some embodiments of the process, the one or more sol-
vent(s) of the first solvent system and/or second solvent system is/are selected from the group
consisting of gamma valerolactone (GVL), N-butylpyrrolidone (NBP) and mixtures of GVL and
NBP.

In some embodiments of the process, the one or more solvent(s) of the first solvent system

and/or second solvent system is/are selected from the group consisting of N-butylpyrrolidone

(NBP), propylenecarbonate, acetophenone, dimethyl sulfoxide (DMSO), dihydrolevoglucosenon
(Cyrene) and mixtures of two or more thereof. In some embodiments of the process, the one or
more solvent(s) of the first solvent system and/or second solvent system is/are selected from
the group consisting of N-butylpyrrolidone (NBP), propylenecarbonate, acetophenone, dimethyl
sulfoxide (DMSOQO) and mixtures of two or more thereof. In some embodiments of the process,
the one or more solvent(s) of the first solvent system and/or second solvent system is/are se-
lected from the group consisting of N-butylpyrrolidone (NBP), propylenecarbonate, acetophe-
none and mixtures of two or more thereof. In some embodiments of the process, the one or

more solvent(s) of the first solvent system and/or second solvent system is/are selected from
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the group consisting of N-butylpyrrolidone (NBP), acetophenone and mixtures of N-butylpyrroli-

done (NBP) and acetophenone.

In some embodiments of the process, the one or more solvent(s) of the first solvent system
and/or second solvent system comprise at least N-butylpyrrolidone, preferably at least 90
weight-% of the one or more solvent(s), more preferably at least 95 weight-%, more preferably
at least 98 weight-%, more preferably at least 99 weight-%, more preferably at least 99.5
weight-%, more preferably at least 99.9 weight-%, of the one or more solvent(s) of the first sol-
vent system and/or second solvent system are N-butylpyrrolidone, based on a total weight of
the one or more solvent(s) of the first solvent system and second solvent system, respectively,
being 100 weight-%, more preferably the one solvent of the first solvent system and/or second
solvent system is N-butylpyrrolidone. In some embodiments, contacting in (b) is done at a tem-
perature T4, which may be in the range of from 10 to <170 °C wherein T, preferably may be in
the range of from 140 to 160 °C, more preferably in the range of from 150 to 160 °C, or contact-
ing in (b) is done at a temperature T4, which may be in the range of from 101 to 81 K below the
boiling point of the N-butylpyrrolidone, preferably in the range of from 91 to 81 K below the boil-
ing point of the N-butylpyrrolidone. Further, In some embodiments, contacting in (c) is done at a
temperature T», which may be in the range of from 160 °C to the temperature T, which is at
least 7K below the boiling temperature of the N-butylpyrrolidone, preferably at a temperature T,
in the range of from 180 to 200 °C, more preferably in the range of from 185 to 195 °C or con-
tacting in (c) is done at a temperature T,, which may be in the range of from 61 to 41 K below
the boiling point of the N-butylpyrrolidone, preferably in the range of from 56 to 46 K below the
boiling point of the N-butylpyrrolidone. The contacting in (b) and/or, preferably and, in (c) is/are
preferably done at a pressure in the range of from 800 to 1200 hPa. Preferably, the process is
run at autogenous pressure, wherein the autogenous pressure may be higher than the ambient
pressure of the surrounding area caused by the steam pressure of N-butylpyrrolidone at the
temperature T at which the process is run. The skilled person can determine and/or adjust said
autogenous pressure according to the steam pressure curve of N-butylpyrrolidone at a certain
temperature T. Steam pressure curves of N-butylpyrrolidone are known to a person skilled in the
art. The autogenous pressure may be lowered by purging, e.g. by a purging valve, preferably to
a pressure between ambient pressure and lower 2000 hPa, preferably between 1200 hPa and
1800 hPa. Autogenous pressure is the pressure caused by the production system itself in a

closed system, e.g. a pressure in the range from 800 to 3000 hPa.

In some embodiments of the process, the one or more solvent(s) of the first solvent system
and/or second solvent system comprise at least propylenecarbonate, preferably at least 90
weight-% of the one or more solvent(s), more preferably at least 95 weight-%, more preferably

at least 98 weight-%, more preferably at least 99 weight-%, more preferably at least 99.5
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weight-%, more preferably at least 99.9 weight-%, of the one or more solvent(s) of the first sol-
vent system and/or second solvent system are propylenecarbonate, based on a total weight of
the one or more solvent(s) of the first solvent system and second solvent system, respectively,
being 100 weight-%, more preferably the one solvent of the first solvent system and/or second
solvent system is propylenecarbonate. In some embodiments, contacting in (b) is done at a
temperature T4, which may be in the range of from 10 to <170 °C wherein T, preferably may be
in the range of from 140 to 160 °C, more preferably in the range of from 150 to 160 °C, or con-
tacting in (b) is done at a temperature T4, which may be in the range of from 102 to 82 K below
the boiling point of the of the propylenecarbonate, preferably in the range of from 92 to 82 K be-
low the boiling point of the of the propylenecarbonate. Further, In some embodiments, contact-
ing in (c) is done at a temperature T, which may be in the range of from 160 °C to the tempera-
ture T, which is at least 7K below the boiling temperature of the propylenecarbonate, preferably
at a temperature T in the range of from 185 to 205 °C, more preferably in the range of from 190
to 200 °C, or contacting in (c) is done at a temperature T, which may be in the range of from 57
to 37 K below the boiling point of the of the propylenecarbonate, preferably in the range of from
52 to 42 K below the boiling point of the of the propylenecarbonate. The contacting in (b) and/or,
preferably and, in (c) is/are preferably done at a pressure in the range of from 800 to 1200 hPa.
Preferably, the process is run at autogenous pressure, wherein the autogenous pressure may be
higher than the ambient pressure of the surrounding area caused by the steam pressure of pro-
pylenecarbonate at the temperature T at which the process is run. The skilled person can deter-
mine and/or adjust said autogenous pressure according to the steam pressure curve of propyl-
enecarbonate at a certain temperature T. Steam pressure curves of propylenecarbonate are
known to a person skilled in the art. The autogenous pressure may be lowered by purging, e.g.
by a purging valve, preferably to a pressure between ambient pressure and lower 2000 hPa,
preferably between 1200 hPa and 1800 hPa. Autogenous pressure is the pressure caused by
the production system itself in a closed system, e.g. a pressure in the range from 800 to 3000
hPa.

In some embodiments of the process, the one or more solvent(s) of the first solvent system
and/or second solvent system comprise at least acetophenone, preferably at least 90 weight-%
of the one or more solvent(s), more preferably at least 95 weight-%, more preferably at least 98
weight-%, more preferably at least 99 weight-%, more preferably at least 99.5 weight-%, more
preferably at least 99.9 weight-%, of the one or more solvent(s) of the first solvent system
and/or second solvent system are acetophenone, based on a total weight of the one or more
solvent(s) of the first solvent system and second solvent system, respectively, being 100
weight-%, more preferably the one solvent is acetophenone. In some embodiments, contacting
in (b) is done at a temperature T+, which may be in the range of from 10 to <170 °C wherein T4

preferably may be in the range of from 140 to 160 °C, more preferably in the range of from 150
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to 160 °C, or contacting in (b) is done at a temperature T4, which may be in the range of from 62
to 42 K below the boiling point of the of the acetophenone, preferably in the range of from 52 to
42 K below the boiling point of the of the acetophenone. Further, In some embodiments, con-
tacting in (c) is done at a temperature T», which may be in the range of from 160 °C to the tem-
perature T, which is at least 7K below the boiling temperature of the acetophenone, preferably
at a temperature T in the range of from 165 to 185 °C, more preferably in the range of from 170
to 180 °C or contacting in (c) may be done at a temperature T, which is in the range of from 37
to 17 K below the boiling point of the of the acetophenone, preferably in the range of from 32 to
22 K below the boiling point of the of the acetophenone. The contacting in (b) and/or, preferably
and, in (c) is/are preferably done at a pressure in the range of from 800 to 1200 hPa. Preferably,
the process is run at autogenous pressure, wherein the autogenous pressure may be higher
than the ambient pressure of the surrounding area caused by the steam pressure of acetophe-
none at the temperature T at which the process is run. The skilled person can determine and/or
adjust said autogenous pressure according to the steam pressure curve of acetophenone at a
certain temperature T. Steam pressure curves of acetophenone are known to a person skilled in
the art. The autogenous pressure may be lowered by purging, e.g. by a purging valve, prefera-
bly to a pressure between ambient pressure and lower 2000 hPa, preferably between 1200 hPa
and 1800 hPa. Autogenous pressure is the pressure caused by the production system itself in a

closed system, e.g. a pressure in the range from 800 to 3000 hPa.

In some embodiments of the process, the one or more solvent(s) of the first solvent system
and/or second solvent system comprise at least dimethyl sulfoxide (DMSOQ), preferably at least
90 weight-% of the one or more solvent(s) of the first solvent system and/or second solvent sys-
tem, more preferably at least 95 weight-%, more preferably at least 98 weight-%, more prefera-
bly at least 99 weight-%, more preferably at least 99.5 weight-%, more preferably at least 99.9
weight-%, of the one or more solvent(s) of the first solvent system and/or second solvent sys-
tem are DMSO, based on a total weight of the one or more solvent(s) of the first solvent system
and second solvent system, respectively, being 100 weight-%, more preferably the one solvent
is DMSO. In some embodiments, contacting in (b) is done at a temperature T4, which may be in
the range of from 10 to <170 °C wherein T1 preferably may be in the range of from 140 to

160 °C, more preferably in the range of from 150 to 160 °C or contacting in (b) is done at a tem-
perature T4, which may be in the range of from 49 to 29 K below the boiling point of the of the
DMSO, preferably in the range of from 39 to 29 K below the boiling point of the of the DMSO.
Further, In some embodiments, contacting in (c) is done at a temperature T2, which may be in
the range of from 160 °C to the temperature T, which is at least 1K below the boiling tempera-
ture of the DMSO, preferably at a temperature T, in the range of from 170 to 188 °C, more pref-
erably in the range of from 175 to 188 °C, or contacting in (c) is done at a temperature T2, which

may be in the range of from 19 to 1 K below the boiling point of the of the DMSO, preferably in
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the range of from 14 to 1 K below the boiling point of the of the DMSO. The contacting in (b)
and/or, preferably and, in (c) is/are preferably done at a pressure in the range of from 800 to
1200 hPa. Preferably, the process is run at autogenous pressure, wherein the autogenous pres-
sure may be higher than the ambient pressure of the surrounding area caused by the steam
pressure of DMSO at the temperature T at which the process is run. The skilled person can de-
termine and/or adjust said autogenous pressure according to the steam pressure curve of
DMSO at a certain temperature T. Steam pressure curves of DMSO are known to a person
skilled in the art. The autogenous pressure may be lowered by purging, e.g. by a purging valve,
preferably to a pressure between ambient pressure and lower 2000 hPa, preferably between
1200 hPa and 1800 hPa. Autogenous pressure is the pressure caused by the production system

itself in a closed system, e.g. a pressure in the range from 800 to 3000 hPa.

In some embodiments of the process, the one or more solvent(s) of the first solvent system

and/or second solvent system comprise at least dihydrolevoglucosenon (Cyrene), preferably at
least 90 weight-% of the one or more solvent(s), more preferably at least 95 weight-%, more
preferably at least 98 weight-%, more preferably at least 99 weight-%, more preferably at least
99.5 weight-%, more preferably at least 99.9 weight-%, of the one or more solvent(s) of the first
solvent system and/or second solvent system are Cyrene, based on a total weight of the one or
more solvent(s) of the first solvent system and second solvent system, respectively, being 100
weight-%, more preferably the one solvent is Cyrene. In some embodiments, contacting in (b) is
done at a temperature T4, which may be in the range of from 10 to <170 °C wherein T4 prefera-
bly may be in the range of from 140 to 160 °C, more preferably in the range of from 150 to 160
°C or contacting in (b) is done at a temperature T4, which may be in the range of from 86 to 66 K
below the boiling point of the of the Cyrene, preferably in the range of from 76 to 66 K below the
boiling point of the of the Cyrene. Further, In some embodiments, contacting in (c) is done at a
temperature T», which may be in the range of from 160 °C to the temperature T, which is at
least 7K below the boiling temperature of the Cyrene, preferably at a temperature T- in the
range of from 160 to 180 °C, more preferably in the range of from 160 to 170 °C or contacting in
(c) is done at a temperature T2, which may be in the range of from 66 to 46 K below the boiling
point of the of the Cyrene, preferably in the range of from 66 to 56 K below the boiling point of
the of the Cyrene. The contacting in (b) and/or, preferably and, in (c) is/are preferably done at a
pressure in the range of from 800 to 1200 hPa. Preferably, the process is run at autogenous
pressure, wherein the autogenous pressure may be higher than the ambient pressure of the sur-
rounding area caused by the steam pressure of Cyrene at the temperature T at which the pro-
cess is run. The skilled person can determine and/or adjust said autogenous pressure according
to the steam pressure curve of Cyrene at a certain temperature T. Steam pressure curves of Cy-
rene are known to a person skilled in the art. The autogenous pressure may be lowered by purg-

ing, e.g. by a purging valve, preferably to a pressure between ambient pressure and lower 2000
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hPa, preferably between 1200 hPa and 1800 hPa. Autogenous pressure is the pressure caused
by the production system itself in a closed system, e.g. a pressure in the range from 800 to 3000
hPa.

In some embodiments of the method, ethyl benzoate and butyl benzoate are excluded as sol-

vent(s).

GVL

In some embodiments of the method, the first and/or second solvent system comprises GVL,
wherein preferably at least 90 weight-%, more preferably at least 95 weight-%, more preferably
at least 98 weight-%, more preferably in the range of from 99 to 100 weight-%, based on the to-
tal weight of the first and second solvent system, respectively, being 100 weight-%, more prefer-
ably the first and/or second solvent system consist of GVL. In some embodiments, contacting in
(b) is done at a temperature T4, which may be in the range of from 10 to <170 °C wherein T4
preferably may be in the range of from 140 to 160 °C, more preferably in the range of from 150
to 160 °C, or contacting in (b) is done at a temperature T4, which may be in the range of from 65
to 45 K below the boiling point of the of the GVL, preferably in the range of from 55 to 45 K be-
low the boiling point of the of the GVL. Further, In some embodiments, contacting in (c) is done
at a temperature T, which may be in the range of from 160 °C to the temperature T, which is at
least 7K below the boiling temperature of the GVL, preferably at a temperature T in the range
of from 175 to 195 °C, more preferably in the range of from 180 to 190 °C or contacting in (c) is
done at a temperature T2, which may be in the range of from 30 to 10 K below the boiling point
of the of the GVL, preferably in the range of from 25 to 15 K below the boiling point of the of the
GVL. The contacting in (b) and/or, preferably and, in (c) is/are preferably done at a pressure in
the range of from 800 to 1200 hPa. Preferably, the process is run at autogenous pressure,
wherein the autogenous pressure may be higher than the ambient pressure of the surrounding
area caused by the steam pressure of GVL at the temperature T at which the process is run.
The skilled person can determine and/or adjust said autogenous pressure according to the
steam pressure curve of GVL at a certain temperature T. Steam pressure curves of GVL are
known to a person skilled in the art. The autogenous pressure may be lowered by purging, e.g.
by a purging valve, preferably to a pressure between ambient pressure and lower 2000 hPa,
preferably between 1200 hPa and 1800 hPa. Autogenous pressure is the pressure caused by
the production system itself in a closed system, e.g. a pressure in the range from 800 to 3000
hPa.
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polyalkylene terephthalate based polymer

In some embodiments of the method, at least 40 weight-%, more preferably at least 50 weight-

%, more preferably at least 60 weight-%, more preferably at least 70 weight-%, more preferably
at least 80 weight-%, more preferably at least 90 weight-%, more preferably at least 95 weight-

%, more preferably at least 98 weight-%, more preferably at least 99 weight-% of the polymeric
material provided in (a) are polyalkylene terephthalate based polymer and additive, based on

the total weight of the polymeric material provided in (a) being 100 weight-%.

In some embodiments of the method, at least 50 weight-%, preferably at least 60 weight-%,
more preferably at least 70 weight-%, more preferably at least 80 weight-%, more preferably at
least 90 weight-%, of the polymeric material are polyalkylene terephthalate based polymer, and
in the range of from 0.01 to 20 weight-%, preferably in the range of from 0.1 to 10 weight-%, of
the polymeric material are additive, based on the total weight of the polymeric material provided
in (a) being 100 weight-%.

The “polyalkylene terephthalate based polymer” consists of either oxyethylen units or oxy-
butylen units and oxyterephthaloyl units, wherein in case of oxyethylen units, in the range of
from 0 to 5 mol-% of the oxyterephthaloyl units are replaced by oxyisophthaloyl units and/or in
the range of from 0 to 49 mol-% of the oxyethylen units are replaced by oxymethylene cyclo-
hexylene methylene units. Preferably, the polyalkylene terephthalate based polymer

is selected from the group consisting of PET (polyethylene terephthalate), PETG (poly(ethylene
terephthalate-co-1,4-cyclohexylene dimethylene terephthalate)), PETI (poly(ethylene tereph-
thalate-co-isophthalate)), PBT (polybutylene terephthalate), and mixtures of two or more of
these polymers, or the polyalkylene terephthalate based polymer is selected from the group
consisting of PET (polyethylene terephthalate), PETI (poly(ethylene terephthalate-co-
isophthalate)), PBT (polybutylene terephthalate), and mixtures of two or three of these poly-
mers. In some embodiments, the polyalkylene terephthalate based polymer comprises at least
80 weight-%, more preferably at least 85 weight-%, more preferably at least 90 weight-%, more
preferably at least 95 weight-%, more preferably at least 96 weight-%, more preferably at least
97 weight-%, of PET based on the total weight of the polyalkylene terephthalate based polymer
being 100 weight-% and/or, preferably and, at the outmost 20 weight-%, more preferably at the
outmost 15 weight-%, more preferably at the outmost 10 weight-%, more preferably at the out-
most 5 weight-%, more preferably at the outmost 4 weight-%, more preferably at the outmost 3
weight-%, more preferably at the outmost 2 weight-%, more preferably at the outmost 1 weight-
%, of PETI, based on the total weight of the polyalkylene terephthalate based polymer being
100 weight-%.
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In some embodiments, the “polyalkylene terephthalate based polymer” is a polyester based on
1,4-butanediol or 1,2-ethandiol, more preferably a polyester selected from the group consisting
of a polymer based on 1,4-butanediol and terephthalic acid (polybutylene terephthalate, PBT), a
polymer based on 1,2-ethanediol and terephthalic acid (polyethylene terephthalate, PET), a co-
polymer of 1,4-butanediol, adipic acid and terephthalic acid (polybutylenadipat-terephthalat,
PBAT), a polymer of 1,2-ethanediol and 2,5-furandicarboxylic acid (polyethylene furanoate,

PEF) and mixtures of two or more of these (co)polymers.

More preferably, the “polyalkylene terephthalate based polymer’ comprises at least PET and/or

PBT, more preferably the polyester is PET or PBT or a mixture of PET and PBT.

More preferably the polyalkylene terephthalate based polymer comprises or is PET.

In some embodiments of the method, the residue obtained in (b) and/or the re-obtained of (c)
has a number average molecular weight Mn, which is = the Mn of the polyalkylene terephthalate

based polymer comprised in the material provided in (a).

In some embodiments of the method, the residue obtained in (b) and/or the re-obtained poly-
alkylene terephthalate based polymer of (c) has a dispersity Mw/Mn (Mass average molecular
weight Mw divided by number average molecular weight Mn) in the range of from 70 to 95%,
preferably in the range of from 75 to 90 % of the dispersity Mw/Mn of the polyalkylene tereph-

thalate based polymer comprised in the polymeric material provided in (a) (100%).

Ratio

In some embodiments of the method, polymeric material containing polyalkylene terephthalate
based polymer and additive and solvent system are contacted in (b) in a mass-based ratio sol-
vent system: material in the range of from 1:1 to 100:1, preferably in the range of from 1:1 to
50:1, more preferably in the range of from 1:1 to 20:1, more preferably in the range of from 1:1
to 10:1.

In some embodiments of the method, polymeric material provided in (a) or the residue of the
polymeric material obtained in (b) are contacted in () in a mass-based ratio solvent system:
material in the range of from 1:1 to 100:1, preferably in the range of from 1:1 to 50:1, more pref-

erably in the range of from 1:1 to 20:1, more preferably in the range of from 1:1 to 10:1.
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Pressure

In some embodiments of the method, (b) and/or () are done at a pressure in the range of from
800 to 200,000 hPa.In some embodiments, (b) and/or (c) are done at a pressure in the range of
from 800 to 1200 hPa.

Additional Steps

In some embodiments of the method, (b) comprises:

(b.1) contacting the polymeric material with the solvent system at a temperature T+, thereby ob-
taining a solvent system, which is enriched in dissolved additive and a residue of the poly-
meric material, which is depleted of said additive and comprises the polyalkylene tereph-
thalate based polymer;

(b.2) separating the solvent system, which is enriched in dissolved additive and the residue of
the polymeric material obtained in (b.1), preferably by a physical separation method,
thereby obtaining a separated solvent system, which is enriched in dissolved additive
compared to the solvent system provided in (a) and the residue of the polymeric material,
which is depleted of said additive and comprises the polyalkylene terephthalate based pol-

ymer.

In some embodiments, the method, (b) comprises

(b.3) optionally washing the residue of the polymeric material, which comprises polyalkylene
terephthalate based polymer obtained in (b.2);

(b.4) drying the residue of the polymeric material, which comprises polyalkylene terephthalate
based polymer obtained in (b.2) or the washed residue of the polymeric material, which

comprises polyalkylene terephthalate based polymer obtained in (b.3).

Washing in optional step (b.3) is preferably done with a solvent system having feature (s1.1),
(s1.2) and optionally (s1.3) or a solvent system having features (s2.1), (s2.2) and optionally fea-
ture (s2.3) as described above, preferably with a solvent or solvent mixture comprising one or
more of the solvent(s) of any one of the groups described above. In some embodiments, wash-
ing is done with a solvent selected from the group consisting of methanol, ethanol, propanol,
isopropanol, acetonitrile, ethyl acetate, acetone, water or a mixture of two or more of these sol-
vents. In some embodiments, the washing in optional step (b.3) is done with a solvent selected
from the group consisting of methanol, ethanol, propanol, isopropanol, acetonitrile, ethyl ace-
tate, acetone, water, GVL, or a mixture of two or more of these solvents. Drying in step (b.4) is
preferably done under one or more conditions selected from the group consisting of a pressure

in the range of from 1 to 1013 mbar; a temperature in the range of from 50 to 210 °C, preferably



10

15

20

25

30

35

-19 -
WO 2024/260970 PCT/EP2024/066928

in the range of from 60 to 180°C, more preferably in the range of from 80 to 160 °C; drying time
in the range of from 30 minutes to 24 hours; drying in an atmosphere comprising nitrogen, pref-
erably in an atmosphere having at least 90 volume-%, more preferably 95 volume-%, more pref-
erably at least 98 volume-% nitrogen. Drying is done by one or more methods selected from the

group consisting of contact drying, convection drying and radiation drying.

In some embodiments of the method, the polymeric material provided in (a) additionally com-
prises an elastic fiber. The elastic fiber comprises, preferably consists of one or more polyure-
thane based elastic fiber(s)and/or one or more polyester based elastic fiber(s), more preferably
the elastic fiber comprises, preferably consists of one or more polyurethane based elastic fi-
ber(s), wherein more preferably at least 40 weight-%, more preferably at least 45 weight-%,
more preferably at least 50 weight-%, more preferably at least 55 weight-%, more preferably at
least 60 weight-%, more preferably at least 65 weight-%, more preferably at least 70 weight-%,
more preferably at least 75 weight-%, more preferably at least 80 weight-%, more preferably at
least 85 weight-%, more preferably at least 90 weight-%, more preferably at least 95 weight-%,
more preferably at least 99.9 weight-%, of the elastic fiber are polyurethane based elastic fi-

ber(s), each based on the total weight of the elastic fiber being 100 weight-%.

In some embodiments of the method, (b.2) comprises:

(b.2.1) separating the solvent system, which is enriched in dissolved additive and the resi-
due of the polymeric material obtained in (b.1), preferably by a physical separation
method, thereby obtaining a separated solvent system, which is enriched in dis-
solved additive and enriched in dissolved elastic fiber compared to the solvent sys-
tem provided in (a) and the residue of the polymeric material, which is depleted of
said additive and said elastic fiber and comprises the polyalkylene terephthalate
based polymer,

(b.2.2) separating the elastic fiber from the solvent system.

Separation of the elastic fiber, if present in the polymeric material, and additive is done by, for
example, distillation, wherein the solvent system is removed and the remaining residue is put to

a further use.

In step (¢), i.e. when contacting with a second solvent system at a temperature T, polymeric
material provided in (a), the residue of the polymeric material obtained in (b), the residue of the
polymeric material obtained in (b.2), the washed residue of polymeric material obtained in (b.3)

or the dried residue of polymeric material obtained in (b.3) is used.

In some embodiments of the method, (c) comprises:
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(c.1) contacting the polymeric material provided in (a) or the residue of the polymeric material
obtained in (b),(b.2), (b.3) or (b.4) with a solvent system having a temperature T, obtain-
ing a solvent system, which is enriched in dissolved polyalkylene terephthalate based pol-
ymer and optionally in additive;

(c.2) cooling the solvent system obtained in (c.1), which is enriched in dissolved polyalkylene
terephthalate based polymer compared to the solvent provided in (a) and which optionally
comprises additive, to a temperature below T, preferably to a temperature below 150°C,
more preferably below 140°C, more preferably below 120°C, thereby obtaining a precipi-
tated polyalkylene terephthalate based polymer and a solvent system, which is depleted in
dissolved polyalkylene terephthalate based polymer and which optionally comprises addi-

tive.

Optionally, (c) comprises between (c.1) and (c.2) a heated filtration of the solvent system, which
is enriched in dissolved polyalkylene terephthalate based polymer and optionally in additive, ob-
tained in (c.1), more preferably at a temperature in the range of T> + 20°C, more preferably at a
temperature in the range of T, £ 10°C. In heated filtration, the solution, filter, and funnel are
heated, preferably heated so that each has temperature T2 £ 20°C or T2 £ 10°C. In some em-
bodiments, it is preferred that the heated filtration is done at a pressure of =1bar, more prefera-
bly at a pressure in the range of from 1 bar to 30 bar, preferably in the range of from 1 to 10 bar,
more preferably in the range of from 1 to 6 bar (heated pressure filtration). Other means and
methods for the separation are known to the skilled person such as non-heated filtration or cen-
trifugation. In some embodiments, the filter, preferably after the solvent system, which is en-
riched in dissolved polyalkylene terephthalate based polymer and optionally in additive, has
passed through it, is rinsed with first solvent system for one or more times, preferably with first
solvent system having the same composition as provided in (a) and used in (b), wherein the first
solvent system preferably has temperature T, + 20°C or T2 £ 10°C. In some embodiments, it is
preferred that the solvent system, to which the cooling in (c.2) is applied, comprises the solvent
system, which is enriched in dissolved polyalkylene terephthalate based polymer and optionally

in additive obtained in (c.1), which had been subjected to filtration and the rising charge(s).

The temperature to which the cooling is done is preferably a temperature below 160°C, prefera-
bly below 150°C, more preferably below 140°C, more preferably below 120°C and, in each

case, above 0 °C, preferably above 5 °C, more preferably above 10 °C.

In some embodiments of the process, (b) and/or (¢) is/are done in counter current mode. For
example, if the contacting of step (b) and/or (c)is done within a vessel, the solvent system en-
ters the vessel from one direction (either side or top/bottom) and the colored polymeric material

enters the vessel from an another, preferably an opposite, direction. In a preferred constellation
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wherein a vertically arranged vessel is used, the solvent system enters the vessel from the bot-
tom and the colored polymeric material enters the vessel from the top. In some embodiments of
the process, (b) and/or (c) is/are conducted under mechanical intermixing, wherein mechanical
intermixing preferably comprises one or more methods selected from stirring, blending, and ul-

tra sound.

In some embodiments, wherein the polymeric material provided in (a) comprises polyalkylene
terephthalate based polymer, additive and at least one polymer different from polyalkylene ter-
ephthalate based polymer, the polymeric material provided in (a) is considered a polymer blend,
wherein said at least one polymer different from polyalkylene terephthalate based polymer is in
some embodiments selected from the group consisting of polypropylene (PP), polyethylene
(PE), polyamide (PA), natural polymer such as cotton, viscose and/or linen and mixtures of two
or more thereof. A “polymer blend” means a combination of at least one polymer with at least
one further component, which is at least another polymer, these components combined with
each other in any suitable way. For example, in case of at least two polymers, the polymers are
intermixed, or one or more polymer(s) are embedded in and/or interwoven with one or more
other polymer(s), or the polymers are aligned in separate layers, as well as hybrid forms of
these combinations. PP, PE, PA and natural polymer such as cotton, viscose and/or linen are
mostly not dissolved together with the polyalkylene terephthalate based polymer but rather re-
main undissolved; however, in some embodiments, the content of PA6 as polymer different
from the polyalkylene terephthalate based polymer is reduced and preferably, the polymeric ma-
terial comprising polyalkylene terephthalate based polymer provided in (a) does only comprises
less than 10 weight-% of PAB. All polymers not soluble together with the polyalkylene tereph-
thalate based polymer, preferably all polymers not soluble together with the polyalkylene tereph-
thalate based polymer in a solvent system as defined above under the conditions of step (b) as
defined above, are called herein “insoluble polymers”. In some embodiments, the polymeric ma-
terial derives from textiles such as clothing, wherein the textiles are preferably subjected to a
sorting process before the polymeric material is subjected to a method according to the present
invention. A sorting process preferably comprises one or more NIR sorting steps, wherein tex-
tiles are analysed by near-infrared (NIR) spectroscopy and, based on the analytic result, sorted
based on their composition. Thus, the polymeric material subjected to the method according to
the present invention is preferably a pre-sorted, more preferably an NIR presorted, textile. The
textile has preferably underwent a size reduction, more preferably a cutting/and or shredding
step. Thus, the polymeric material subjected to the method according to the present invention is
preferably a pre-sorted, more preferably an NIR presorted, and/or size reduced, more preferably
shredded, textile. In some embodiments, the polymeric material subjected to the method ac-
cording to the present invention is preferably a pre-sorted, more preferably an NIR presorted,

and/or size reduced, more preferably shredded, textile, which has a content of PAG of less than
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10 weight-%, more preferably of less than 5 weight-%, more preferably of less than 4 weight-%,
more preferably of less than 3 weight-%, more preferably of less than 2 weight-%, more prefera-
bly of less than 1 weight-%, based on the total weight of the polymeric material being 100
weight-%. Lowering the content of PA in the textile may provide an improved quality of the ob-

tained polyester, in particular of the polyalkylene terephthalate based polymer.

In some embodiments of the method, (c.1), if at least one insoluble polymer is present in the

polymeric material provided in (a) comprises:

(c.1.1) contacting the polymeric material provided in (a), the residue of the polymeric mate-
rial obtained in (b), (b.2), (b.3) or (b.4) with a solvent system having a temperature
T», obtaining a solvent system, which is enriched in dissolved polyalkylene tereph-
thalate based polymer and optionally in additive, and a residue comprising at least
one insoluble polymer;

(c.1.2) optionally separation of the solvent system, which is enriched in dissolved poly-
alkylene terephthalate based polymer and optionally in additive from the residue,
thereby obtaining an insoluble polymer-free solvent system enriched in dissolved
polyalkylene terephthalate based polymer and optionally in additive, and a residue
comprising at least one insoluble polymer,

wherein the separation is preferably done by heated filtration.

The separation in (c.1.2) is preferably done by heated filtration, more preferably by heated filtra-
tion, preferably at a temperature in the range of T» + 20°C, more preferably at a temperature in
the range of T, £ 10°C. In heated filtration, the solution, filter, and funnel are heated, preferably
heated so that each has temperature T, £ 20°C or T» + 10°C. In some embodiments, it is pre-
ferred that the heated filtration is done at a pressure of =1bar, more preferably at a pressure in
the range of from 1 bar to 30 bar, preferably in the range of from 1 to 10 bar, more preferably in
the range of from 1 to 6 bar (heated pressure filtration). Other means and methods for the sepa-
ration are known to the skilled person such as non-heated filtration or centrifugation. In some
embodiments, the filter and the residue comprising at least one insoluble polymer (which is re-
tained on the filter), preferably after the solvent system, which is enriched in dissolved poly-
alkylene terephthalate based polymer and optionally in additive, has passed through the filter, is
rinsed with first solvent system for one or more times, preferably with first solvent system having
the same composition as provided in (a) and used in (b), wherein the first solvent system prefer-
ably has temperature T> + 20°C or T> + 10°C. In some embodiments, it is preferred that the sol-
vent system, to which the cooling in (c.2) is applied, comprises the solvent system, which is en-
riched in dissolved polyalkylene terephthalate based polymer and optionally in additive obtained

in (c.1), which had been subjected to filtration and the rising charge(s).
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In some embodiments, the method comprises

(c.1.3) optionally washing the residue comprising at least one insoluble polymer obtained
(c.1.2); and/or
(c.1.4) optionally drying the residue comprising at least one insoluble polymer obtained in

(c.1.2) or the washed residue comprising at least one insoluble polymer obtained in
(c.1.3).

Washing in optional step (c.1.3) is preferably done with a solvent system having feature (s1.1),
(s1.2) and optionally (s1.3) or a solvent system having features (s2.1), (s2.2) and optionally fea-
ture (s2.3) as described above, preferably with a solvent or solvent mixture comprising one or
more of the solvent(s) of any one of the groups described above. In some embodiments, wash-
ing is done with a solvent selected from the group consisting of methanol, ethanol, propanol,
isopropanol, acetonitrile, ethyl acetate, acetone, water or a mixture of two or more of these sol-
vents. In some embodiments, the washing in optional step (¢.1.3) is done with a solvent se-
lected from the group consisting of methanol, ethanol, propanol, isopropanol, acetonitrile, ethyl
acetate, acetone, water, GVL, or a mixture of two or more of these solvents. Drying in step
(c.1.4) is preferably done under one or more conditions selected from the group consisting of a
pressure in the range of from 1 to 1013 mbar; a temperature in the range of from 50 to 210 °C,
preferably in the range of from 60 to 180°C, more preferably in the range of from 80 to 150 °C;
drying time in the range of from 30 minutes to 24 hours; drying in an atmosphere comprising ni-
trogen, preferably in an atmosphere having at least 90 volume-%, more preferably 95 volume-
%, more preferably at least 98 volume-% nitrogen. Drying is done by one or more methods se-

lected from the group consisting of contact drying, convection drying and radiation drying.

In some embodiments of the method ,at least 40 weight-%, more preferably at least 50 weight-
%, more preferably at least 60 weight-%, more preferably at least 70 weight-%, more preferably
at least 80 weight-%, more preferably at least 90 weight-% of the material comprising poly-
alkylene terephthalate based polymer are polyalkylene terephthalate based polymer, and at the
outmost 60 weight-%, more preferably at the outmost 50 weight-%, more preferably at the out-
most 40 weight-%, more preferably at the outmost 30 weight-%, more preferably at the outmost
20 weight-%, more preferably at the outmost 10 weight-% of the material comprising poly-
alkylene terephthalate based polymer are at least one polymer different from polyalkylene ter-
ephthalate based polymer and at least one additive, each based on the total weight of the poly-

meric material comprising polyalkylene terephthalate based polymer being 100 weight-%.

In some embodiments, the method comprises
(d) separating the precipitated polyalkylene terephthalate based polymer obtained in (¢.2)

from the solvent system, thereby obtaining a precipitated polyalkylene terephthalate
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based polymer and the solvent system, which is depleted in dissolved polyalkylene ter-

ephthalate based polymer and which optionally comprises additive.

In some embodiments, the method comprises
(e) optionally washing the polyalkylene terephthalate based polymer obtained (d);
(f)  drying the precipitated polyalkylene terephthalate based polymer obtained in (d) or the

washed precipitated polyalkylene terephthalate based polymer obtained in (e).

Washing in optional step (e) is preferably done with a solvent system having feature (s1.1),
(s1.2) and optionally (s1.3) or a solvent system having features (s2.1), (s2.2) and optionally fea-
ture (s2.3) as described above, preferably with a solvent or solvent mixture comprising one or
more of the solvent(s) of any one of the groups described above. In some embodiments, wash-
ing is done with a solvent selected from the group consisting of methanol, ethanol, propanol,
isopropanol, acetonitrile, ethyl acetate, acetone, water or a mixture of two or more of these sol-
vents. In some embodiments, the washing in optional step (e) is done with a solvent selected
from the group consisting of methanol, ethanol, propanol, isopropanol, acetonitrile, ethyl ace-
tate, acetone, water, GVL, or a mixture of two or more of these solvents. Drying in step (f) is
preferably done under one or more conditions selected from the group consisting of a pressure
in the range of from 1 to 1013 mbar; a temperature in the range of from 50 to 210 °C, preferably
in the range of from 60 to 180°C, more preferably in the range of from 80 to 160 °C; drying time
in the range of from 30 minutes to 24 hours; drying in an atmosphere comprising nitrogen, pref-
erably in an atmosphere having at least 90 volume-%, more preferably 95 volume-%, more pref-
erably at least 98 volume-% nitrogen. Drying is done by one or more methods selected from the

group consisting of contact drying, convection drying and radiation drying.
In some embodiments, the method comprises recycling the separated solvent system obtained
in (b.2) and/or the separated solvent system obtained in (d) at least partially to (b) and/or (c),

optionally after one or more work-up step(s).

2™ aspect - polyalkylene terephthalate based polymer

A second aspect of the invention is directed to polyalkylene terephthalate based polymer ob-
tained or obtainable from the method of the first aspect, preferably obtained or obtainable from
step (b), (b.2), (c), (c.2), (d), (e) or (f), more preferably from step (f), of the method of the first as-
pect. All details and embodiments disclosed above for the first aspect apply also for the second

aspect.
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3 aspect - Use

A third aspect of the invention is directed to the use of the polyalkylene terephthalate based pol-

ymer of the second aspect for textile applications, fiber applications, packaging applications,

plastic applications, automotive applications, electronic applications, preferably for the produc-

tion of food packaging, beverage packaging, clothing, footwear, wire, cable, wherein preferably

for textile applications, fiber applications, packaging applications, plastic applications, more pref-

erably for the production of food packaging, beverage packaging, clothing and footwear. All de-

tails and embodiments disclosed above for the first aspect apply also for the third aspect.

Preferably, the polyalkylene terephthalate based polymer is used for:

a part of a car; preferably cylinder head cover, engine cover, housing for charge air cooler,
charge air cooler flap, intake pipe, intake manifold, connector, gear wheel, fan wheel,
cooling water box, housing, housing part for heat exchanger, coolant cooler, charge air
cooler, thermostat, water pump, radiator, fastening part, part of battery system for electro-
mobility, dashboard, steering column switch, seat, headrest, center console, transmission
component, door module, A, B, C or D pillar cover, spoiler, door handle, exterior mirror,
windscreen wiper, windscreen wiper protection housing, decorative grill, cover strip, roof
rail, window frame, sunroof frame, antenna panel, headlight and taillight, engine cover,
cylinder head cover, intake manifold, airbag, cushion, or coating;

a cloth; preferably shirt, trousers, pullover, boot, shoe, shoe sole, tight or jacket;

an electrical part; preferably electrical or electronic passive or active component, circuit
board, printed circuit board, housing component, foil, line, switch, plug, socket, distributor,
relay, resistor, capacitor, inductor, bobbin, lamp, diode, LED, transistor, connector, regula-
tor, integrated circuit (IC), processor, controller, memory, sensor, microswitch, micro-
button, semiconductor, reflector housing for light-emitting diodes (LED), fastener for elec-
trical or electronic component, spacer, bolt, strip, slide-in guide, screw, nut, film hinge,
shap hook (snap-in), or spring tongue;

a consumer, agricultural product or pharmaceutical product; preferably tennis string,
climbing rope, bristle, brush, artificial grass, 3D printing filament, grass trimmer, zipper,
hook and loop fastener, paper machine clothing, extrusion coating, fishing line, fishing net,
offshore line and rope, vial, syringe, ampoule, bottle, sliding element, spindle nut, chain
conveyor, plain bearing, roller, wheel, gear, roller, ring gear, screw and spring dampers,
hose, pipeline, cable sheathing, socket, switch, cable tie, fan wheel, carpet, box or bottle
for cosmetics, mattress, cushion, insulation, detergent, dishwasher tabs or powder, sham-
poo, body wash, shower gel, soap, fertilizer, fungicide, or pesticide;

a packaging for the food industry; preferably mono- or multi-layer blown film, cast film

(mono- or multi-layer), biaxially stretched film, or laminating film; or
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- a part of a construction; preferably a rotor blade, insulating material, frame, housing, wall,

coating, or separating wall.

4™ aspect - Method for preparing a product

A fourth aspect of the invention is directed to a method for preparing a product comprising

() providing polyalkylene terephthalate based polymer of the second aspect;

(I preparing a textile, a fiber, a packaging, a plastic, an automotive part, an electronic part
from the polyalkylene terephthalate based polymer provided in (I).

All details and embodiments disclosed above for the first aspect apply also for the fourth aspect.

Preferably, in (Il)

- a part of a car; preferably cylinder head cover, engine cover, housing for charge air cooler,
charge air cooler flap, intake pipe, intake manifold, connector, gear wheel, fan wheel,
cooling water box, housing, housing part for heat exchanger, coolant cooler, charge air
cooler, thermostat, water pump, radiator, fastening part, part of battery system for electro-
mobility, dashboard, steering column switch, seat, headrest, center console, transmission
component, door module, cover for car A, B, C or D pillar,, spoiler, door handle, exterior
mirror, windscreen wiper, windscreen wiper protection housing, decorative grill, cover
strip, roof rail, window frame, sunroof frame, antenna panel, headlight and taillight, engine
cover, cylinder head cover, intake manifold, airbag, cushion, or coating;

- a cloth; preferably shirt, trousers, pullover, boot, shoe, shoe sole, tight or jacket;

- an electrical part; preferably electrical or electronic passive or active component, circuit
board, printed circuit board, housing component, foil, line, switch, plug, socket, distributor,
relay, resistor, capacitor, inductor, bobbin, lamp, diode, LED, transistor, connector, regula-
tor, integrated circuit (IC), processor, controller, memory, sensor, microswitch, micro-
button, semiconductor, reflector housing for light-emitting diodes (LED), fastener for elec-
trical or electronic component, spacer, bolt, strip, slide-in guide, screw, nut, film hinge,
shap hook (snap-in), or spring tongue;

- a consumer, agricultural product or pharmaceutical product; preferably tennis string,
climbing rope, bristle, brush, artificial grass, 3D printing filament, grass trimmer, zipper,
hook and loop fastener, paper machine clothing, extrusion coating, fishing line, fishing net,
offshore line and rope, vial, syringe, ampoule, bottle, sliding element, spindle nut, chain
conveyor, plain bearing, roller, wheel, gear, roller, ring gear, screw and spring dampers,
hose, pipeline, cable sheathing, socket, switch, cable tie, fan wheel, carpet, box or bottle
for cosmetics, mattress, cushion, insulation, detergent, dishwasher tabs or powder, sham-

poo, body wash, shower gel, soap, fertilizer, fungicide, or pesticide;



10

15

20

25

30

35

-27 -
WO 2024/260970 PCT/EP2024/066928

- a packaging for the food industry; preferably mono- or multi-layer blown film, cast film
(mono- or multi-layer), biaxially stretched film, or laminating film; or

- a part of a construction; preferably a rotor blade, insulating material, frame, housing, wall,
coating, or separating wall,

is prepared.

5t aspect — Method for conversion (polyalkylene terephthalate based polymer)

A fifth aspect of the invention is directed to a method, preferably according to the first aspect,

comprising the further step:

- converting the re-obtained polyalkylene terephthalate based polymer obtained or obtaina-
ble by the method according to the first aspect;

to obtain a polymer product.

All details and embodiments disclosed above for the first aspect apply also for the fifth aspect.

The polymer products to be obtained are as described above for the fourth aspect.

6t" aspect — Method for conversion (residual polymer(s))

A sixth aspect of the invention is directed to a method, preferably according to the first aspect,

comprising the further step:

- converting a residue obtainable by or obtained by the method according to the first aspect,
preferably obtained or obtainable from step (¢.1.2), more preferably the residue compris-
ing at least one insoluble polymer selected from PP, PE, PA, natural polymer, viscose and
linen obtainable by or obtained by the method according to the first aspect, preferably ob-
tained or obtainable from step (c.1.2), and/or

- converting the elastic fiber residue obtainable by or obtained by the method according to
the first aspect, preferably obtained or obtainable from step (b.2.2);

to obtain one or more monomer, polymer or polymer product.

All details and embodiments disclosed above for the first aspect apply also for the sixth aspect.

Preferably, the monomer is a di- or polyol; preferably butandiol; aldehyde; preferably formalde-
hyde; di- or polyisocyanate; preferably methylene diphenyl diisocyanate (MDI), polymeric meth-
ylene diphenyl diisocyanate (pMDI), toluene diisocyanate (TDI), hexamethylenediisocyanate
(HDI) or isophoronediisocyanate (IPDI); amide; preferably caprolactam; alkene; preferably sty-
rene, ethene and norbornene; alkyne, (di)ester; preferably methyl methacrylate; mono or diacid;
preferably adipic acid or terephthalic acid; diamine; preferably hexamethylenediamine, nonane-

diamine; or sulfones; preferably 4,4'-dichlorodiphenyl sulfone.
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Preferably, the polymer is and/or the polymer product comprises polyamide (PA); preferably PA
6 or PA 66; polyisocyanate polyaddition product; preferably polyurethane (PU), thermoplastic
polyurethane (TPU), polyurea or polyisocyanurate (PIR); low-density polyethylene (LDPE), high-
density polyethylene (HDPE), polyethylene (PE), polypropylene (PP), polyvinyl chloride (PVC),
polyvinyl acetate (PVA), polystyrene (PS), poly acrylonitrile butadiene styrene (ABS), poly sty-
rene acrylonitrile (SAN), poly acrylate styrene acrylonitrile (ASA), polytetrafluoroethylene
(PTFE), poly(methyl acrylate) (PMA), poly(methyl methacrylate) (PMMA), polybutadiene (BR,
PBD), poly(cis-1,4-isoprene), poly(trans-1,4-isoprene), polyoxymethylene (POM), polyethylene
terephthalate (PET), polybutylene terephthalate (PBT), polybutylene adipate coterephthalate
(PBAT), polyester (PES), polyether sulfone (PESU), polyhydroxyalkanoate (PHA), poly-3-hy-
droxybutyrate (P3HB), poly-4-hydroxybutyrate (P4HB), polyhydroxyvalerate (PHV), polyhydrox-
yhexanoate (PHH), polyhydroxyoctanoate (PHO), polylactic acid (PLA), polysulfone (PSU), pol-
yphenylene sulfone (PPSU), polycarbonate (PC), polyether ether ketone (PEEK), poly(p-phe-
nylene oxide) (PPO), poly(p-phenylene ether) (PPE); or copolymer or mixture thereof.

Preferably, the polymer and/or the polymer product is/are or is/are a part of:

- a part of a car; preferably cylinder head cover, engine cover, housing for charge air cooler,
charge air cooler flap, intake pipe, intake manifold, connector, gear wheel, fan wheel,
cooling water box, housing, housing part for heat exchanger, coolant cooler, charge air
cooler, thermostat, water pump, radiator, fastening part, part of battery system for electro-
mobility, dashboard, steering column switch, seat, headrest, center console, transmission
component, door module, cover for car A, B, C or D pillar, spoiler, door handle, exterior
mirror, windscreen wiper, windscreen wiper protection housing, decorative grill, cover
strip, roof rail, window frame, sunroof frame, antenna panel, headlight and taillight, engine
cover, cylinder head cover, intake manifold, airbag, cushion, or coating;

- a cloth; preferably shirt, trousers, pullover, boot, shoe, shoe sole, tight or jacket;

- an electrical part; preferably electrical or electronic passive or active component, circuit
board, printed circuit board, housing component, foil, line, switch, plug, socket, distributor,
relay, resistor, capacitor, inductor, bobbin, lamp, diode, LED, transistor, connector, regula-
tor, integrated circuit (IC), processor, controller, memory, sensor, microswitch, micro-
button, semiconductor, reflector housing for light-emitting diodes (LED), fastener for elec-
trical or electronic component, spacer, bolt, strip, slide-in guide, screw, nut, film hinge,
shap hook (snap-in), or spring tongue;

- a consumer, agricultural product or pharmaceutical product; preferably tennis string,
climbing rope, bristle, brush, artificial grass, 3D printing filament, grass trimmer, zipper,
hook and loop fastener, paper machine clothing, extrusion coating, fishing line, fishing net,
offshore line and rope, vial, syringe, ampoule, bottle, sliding element, spindle nut, chain

conveyor, plain bearing, roller, wheel, gear, roller, ring gear, screw and spring dampers,
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hose, pipeline, cable sheathing, socket, switch, cable tie, fan wheel, carpet, box or bottle
for cosmetics, mattress, cushion, insulation, detergent, dishwasher tabs or powder, sham-
poo, body wash, shower gel, soap, fertilizer, fungicide, or pesticide;

- a packaging for the food industry; preferably mono- or multi-layer blown film, cast film
(mono- or multi-layer), biaxially stretched film, or laminating film; or

- a part of a construction; preferably a rotor blade, insulating material, frame, housing, wall,

coating, or separating wall.

Preferably, the content of the at least one insoluble polymer and/or of the elastic fiber in the pol-
ymer and/or polymer product is 1 weight-% or more, preferably 2 weight-% or more, more pref-
erably 5 weight-% or more, more preferably 15 weight-% or more, more preferably 30 weight-%
or more, more preferably 40 weight-% or more, more preferably 60 weight-% or more, more
preferably 80 weight-% or more, more preferably 90 weight-% or more, more preferably 95
weight-% or more; and/or
wherein the content of the at least one insoluble polymer and/or of the elastic fiber in the
polymer and/or polymer product is 100 weight-% or less, preferably 95 weight-% or less,
more preferably 90 weight-% or less, more preferably 50 weight-% or less, more prefera-
bly 25 weight-% or less, more preferably 10 weight-% or less; and
preferably wherein the content is determined based on identity preservation and/or segre-
gation and/or mass balance and/or book and claim chain of custody models, preferably
based on mass balance, preferably the International Sustainability and Carbon Certifica-
tion (ISCC) standard.

The converting steps to obtain the monomer, polymer or polymer product may comprise one or
more synthesis steps and can be performed by conventional synthesis and technics well known
to a person skilled in the art. Independent of the person skilled in the art to assess novelty and
inventive step of the independent claim(s), the person skilled in the art to perform the converting
step(s) is preferably from the technical field(s) pyrolysis, gasification, remonomerization, depoly-
merization, synthesis, production of monomers, polymers and polymer compounds, and/or its
further processing (e.g. extrusion, injection molding). Examples of the step(s) of the conversion
is/are described in “Industrial Organic Chemistry”, 3. volume, Wiley-VCH, 1997, ISBN: 978-3-
527-28838-0, ,Kunststoffhandbuch®, 11 volumes in 17 sub-volumes, Carl Hanser Verlag; espe-
cially volume 6, ,Polyamide”, 1. edition, 1966, volume 7, ,Polyurethane", 3. edition, 1993, and
volume 8, “Polyester”, 2. edition 1973; “Industrial Organic Chemistry”, 3. volume, Wiley-VCH,
1997, ISBN: 978-3-527-28838-0, “Injection Molding Reference Guide, 4th edition, CreateSpace
Independent Publishing Platform, 2011, ISBN: 978-1466407824, EP 0989146 A1, EP 1460094
A1, WO 2006034800 A1, EP 1529792 A1, WO 2006042674 A1, EP 0364854 A2, US 5506275
A, EP 0897402 A1, WO 2015082316 A1, WO 2021021855 A1, WO 2021126938 A1, WO
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2021021902 A1, WO 2021092311 A1, WO 2008155271 A1, WO 2013139827 A1, each of

which is incorporated herein by reference.

The present invention is further illustrated by the following embodiments and combinations of

embodiments as indicated by the respective dependencies and back-references. In particular, it

is noted that in each instance where a range of embodiments is mentioned, for example in the

context of a term such as "The ... of any of embodiments 1 to 4", every embodiment in this

range is meant to be explicitly disclosed for the skilled person, i.e. the wording of this term is to

be understood by the skilled person as being synonymous to "The ... of any of embodiments 1,
2,3,and 4"

1. A method for removal of additives from a polymeric material, which contains a poly-

alkylene terephthalate based polymer and an additive,

the method comprising:

(@)

(b)

providing the polymeric material and providing a first solvent system and/or a sec-
ond solvent system;

contacting the polymeric material with a first solvent system at a temperature T,
which is < 170 °C, thereby obtaining a first solvent system, which is enriched in dis-
solved additive and a residue of the polymeric material, which is depleted of said ad-
ditive and comprises the polyalkylene terephthalate based polymer,

wherein the first solvent system comprises one or more solvents, wherein

(s1.1) the solvent system has Hansen solubility parameters with respect to
- energy from dispersion forces between molecules (dDss),
- energy from dipolar intermolecular force between molecules (dPss) and

- energy from hydrogen bonds between molecules (OHss),
which fulfill equitation 1
(11)% 2 4(BDss-17.5)2 + (OPss-7.5)2 + (0Hss-7.5)?
[equitation 1];
(s1.2) each solvent of the solvent system has a boiling point at 1013 hPa of at
least 150 °C;

and/or

()

contacting the polymeric material provided in (a) or the residue of the polymeric ma-
terial obtained in (b) with a second solvent system at a temperature T2, wherein T, >
Ty and T2 is at least 1K, preferably at least 7K, below the boiling temperature of the

solvent in the second solvent system, which has the lowest boiling point, thereby ob-
taining a second solvent system, which is enriched in dissolved polyalkylene tereph-

thalate based polymer and optionally enriched in additive compared to the second
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solvent system provided in (a); and re-obtaining polyalkylene terephthalate based
polymer from the second solvent system obtained,;
wherein the second solvent system comprises one or more solvents and

(s2.1) has Hansen solubility parameters with respect to
- energy from dispersion forces between molecules (dDss),
- energy from dipolar intermolecular force between molecules (dPss) and

- energy from hydrogen bonds between molecules (OHss),
which fullfill equitation 2
(8.8)% = 4(0Dss-20)? + (DPss-11.8)% + (OHss-4.5)?
[equitation 2],

(s2.2) each solvent of the solvent system has a boiling point at 1013 hPa of at least
160 °C; and

(s2.3) solvents having a functional group selected from the group consisting of
hydroxyl (OH), amino (NH>), carboxyl (COOH), and thiol (SH) are excluded.

The method of embodiment 1, wherein in the first solvent system used for step (b)
(s1.3) solvents having a functional group selected from the group consisting of hydroxyl
(OH), amino (NH3), carboxyl (COOH), and thiol (SH) are excluded.

The method of embodiment 1 or 2, wherein contacting in (b) is done at a temperature T,
which is in the range of from 10 to <170 °C wherein T is preferably in the range of from
110 to 165 °C, more preferably in the range of from 120 to 150 °C.

The method of any one of embodiments 1 to 3, wherein contacting in (c) is done at a tem-
perature T, which is in the range of from 160 °C to the temperature T, which is at least 7K
below the boiling temperature of the solvent in the solvent system, which has the lowest

boiling point.

The method of any one of embodiments 1 to 4, wherein the additive is selected from the
group consisting of softener, water repellent, flame retardant, UV filter, plasticizer and mix-

tures of two or more thereof.

The method of any one of embodiments 1 to 5, wherein colorants and optical brighteners

are excluded as additive.

The method according to any one of embodiments 1 to 6, wherein at least 90 weight-%,

preferably at least 95 weight-%, more preferably at least 98 weight-%, more preferably in
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the range of from 99 to 100 weight-%, of the solvent system consist of one or more sol-

vent(s), based on the total weight of the solvent system being 100 weight-%.

The method according to any one of embodiments 1 to 7, wherein at least 90 weight-%,
preferably at least 95 weight-%, more preferably at least 98 weight-%, more preferably in
the range of from 99 to 100 weight-%, of the first and second solvent system, respectively,
consist of one solvent, which fulfills equation 1, based on the total weight of the first and

second solvent system, respectively, being 100 weight-%.

The method according to any one of embodiments 1 to 8, wherein the one or more sol-
vent(s) of the first solvent system and/or second solvent system is/are selected from the
group consisting of N,N-dimethylbenzamide, N,N-dimethylphenylacetamide, 1,4-benzoqui-
none, acetophenone, dimethyl terephthalate, 1,3,5-trimethoxybenzene, 2-phenylacetophe-
none, N-methylcaprolactam, methylbenzoate, methyl-4-methoxybenzoate, butylene car-
bonate, propylene-glycol-dibenzoate, N-ethylpyrrolidone, benzophenone, di-benzyl malo-
nate, N-ethyl-caprolactam, methyl 2-(5-oxotetrahydrofuran-3-yl)acetate (FAME), propio-
phenone, N-methoxypropyl-pyrrolidone, 1,4-cyclohexanedione, cyclohexane-carbonate,
N-methoxyethyl-pyrrolidone, N,N-diethylphenylacetamide, phenyl acetate, 1-(2-hydroxy-
ethyl)pyrrolidin-2-one acetate (HEPAC), N,N-diethylbenzamide, isopropyl-benzoate, cyclo-
hexyl phenyl ketone, phenylacetic acid ethylester, phenylacetat, N-methyl-morpholine,
benzyl-propionate, benzylacetate, Neopentyl-glycol-dibenzoate, retrahydrofurfuryl acetate,
N-methyl-imidazole, benzyl butyrate, 2-pyrrolidone, 2-phenoxyethanol propionate, 2-phe-

noxyethyl isobutyrate, N,N-dipropylbenzamide, N,N-dimethylacetamide, N,N-diethyla-

cetamide, dihydrolevoglucosenon (Cyrene), propylenecarbonate, caprolactone, dimethyli-
sosorbide, N-butylpyrrolidone, t-butylpyrrolidone, methyl-1-methyl-5-oxopyrrolidine-3-car-
boxylate (MMOC), gamma-valerolactone (GVL), delta-valerolactone, gamma butyrolac-
tone, dimethylsulfoxide, methyl 5-(dimethylamino)-2-methyl-5-oxopentanoate (Rhodiasolv
Polarclean), caprolactam, phen etyl acetate, methyl phenylacetate, benzyl benzoate, N,N-
dimethyllactamide (Agnique AMD 3L), and dimethyl sulfoxide (DMSO).

The method according to any one of embodiments 1 to 9, wherein the one or more sol-

vent(s) of the first solvent system and/or second solvent system is/are selected from the

group consisting of dihydrolevoglucosenon (Cyrene), propylenecarbonate, caprolactone,
dimethylisosorbide, N-butylpyrrolidone, t-butylpyrrolidone, methyl-1-methyl-5-oxopyrroli-
dine-3-carboxylate (MMOC), gamma-valerolactone (GVL), delta-valerolactone, gamma-
butyrolactone, methyl 5-(dimethylamino)-2-methyl-5-oxopentanoate (Rhodiasolv®Polar-
clean), caprolactam, phenethyl acetate, methyl phenylacetate, benzyl benzoate, phenyl

benzoate, methyl benzoate, propyl benzoate, and dimethyl sulfoxide (DMSO).



10

15

20

25

30

35

11.

12.

13.

14.

15.

-33-

WO 2024/260970 PCT/EP2024/066928

The method according to any one of embodiments 1 to 10, wherein the one or more sol-
vent(s) of the first solvent system and/or second solvent system is/are selected from the
group consisting of propylenecarbonate, N-butylpyrrolidone, t-butylpyrrolidone, methyl-1-
methyl-5-oxopyrrolidine-3-carboxylate (MMOC), delta-valerolactone, gamma-butyrolac-

tone, methyl 5-(dimethylamino)-2-methyl-5-oxopentanoate (Rhodiasolv®Polarclean), ca-
prolactam, phenethyl acetate, methyl phenylacetate, benzyl benzoate, phenyl benzoate,

methyl benzoate, propyl benzoate, and GVL.

The method according to any one of embodiments 1 to 11, wherein the one or more sol-
vent(s) of the first solvent system and/or second solvent system is/are selected from the
group consisting of propylenecarbonate, N-butylpyrrolidone, t-butylpyrrolidone, methyl-1-
methyl-5-oxopyrrolidine-3-carboxylate (MMOC), delta-valerolactone, gamma-butyrolac-

tone, methyl 5-(dimethylamino)-2-methyl-5-oxopentanoate (Rhodiasolv®Polarclean), ca-
prolactam, phenethyl acetate, methyl phenylacetate, benzyl benzoate, phenyl benzoate,

methyl benzoate, and propyl benzoate.

The method according to any one of embodiments 1 to 12, wherein the one or more sol-
vent(s) of the first solvent system and/or second solvent system is/are selected from the
group consisting of propylenecarbonate, N-butylpyrrolidone, t-butylpyrrolidone, methyl-1-
methyl-5-oxopyrrolidine-3-carboxylate (MMOC), delta-valerolactone, gamma-butyrolac-

tone, methyl 5-(dimethylamino)-2-methyl-5-oxopentanoate (Rhodiasolv®Polarclean), ca-
prolactam, phenethyl acetate, methyl phenylacetate, benzyl benzoate, phenyl benzoate,

methyl benzoate, and propyl benzoate.

The method according to any one of embodiments 1 to 13, wherein the one or more sol-
vent(s) of the first solvent system and/or second solvent system is/are selected from the
group consisting of propylenecarbonate, N-butylpyrrolidone, t-butylpyrrolidone, methyl-1-
methyl-5-oxopyrrolidine-3-carboxylate (MMOC), methyl 5-(dimethylamino)-2-methyl-5-ox-

opentanoate (Rhodiasolv®Polarclean), and phenethyl acetate.

The process of any one of embodiments 1 to 14, wherein the one or more solvent(s) of
the first solvent system and/or second solvent system is/are selected from the group con-

sisting of gamma valerolactone (GVL), N-butylpyrrolidone (NBP), propylenecarbonate,

acetophenone dimethyl sulfoxide (DMSQ), dihydrolevoglucosenon (Cyrene) and mixtures

of two or more thereof, or from the group consisting of N-butylpyrrolidone (NBP), propyl-

enecarbonate, acetophenone dimethyl sulfoxide (DMSQO), dihydrolevoglucosenon (Cy-

rene) and mixtures of two or more thereof.
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The process of any one of embodiments 1 to 15, wherein the one or more solvent(s) i of
the first solvent system and/or second solvent system s/are selected from the group con-
sisting of GVL, NBP, propylenecarbonate, acetophenone, DMSO and mixtures of two or
more thereof, or from the group consisting of NBP, propylenecarbonate, acetophenone,

DMSO and mixtures of two or more thereof.

The process of any one of embodiments 1 to 16, wherein the one or more solvent(s) of
the first solvent system and/or second solvent system is/are selected from the group con-
sisting of GVL, NBP, propylenecarbonate, acetophenone and mixtures of two or more
thereof, or from the group consisting of NBP, propylenecarbonate, acetophenone and mix-

tures of two or three thereof.

The process of any one of embodiments 1 to 17, wherein the one or more solvent(s) of
the first solvent system and/or second solvent system, comprise at least N-butylpyrroli-
done, preferably at least 90 weight-% of the one or more solvent(s) of the first solvent sys-
tem and second solvent system, respectively, more preferably at least 95 weight-%, more
preferably at least 98 weight-%, more preferably at least 99 weight-%, more preferably at
least 99.5 weight-%, more preferably at least 99.9 weight-%, of the one or more solvent(s)
of the first solvent system and second solvent system, respectively, are N-butylpyrroli-
done, based on a total weight of the one or more solvent(s) of the first solvent system and
second solvent system, respectively, being 100 weight-%, more preferably the of the first
solvent system and/or second solvent system is/are N-butylpyrrolidone; or

wherein the one or more solvent(s) of the first solvent system and/or second solvent sys-
tem comprise at least propylenecarbonate, preferably at least 90 weight-% of the one or
more solvent(s), more preferably at least 95 weight-%, more preferably at least 98 weight-
%, more preferably at least 99 weight-%, more preferably at least 99.5 weight-%, more
preferably at least 99.9 weight-%, of the one or more solvent(s) of the first solvent system
and second solvent system, respectively, are propylenecarbonate, based on a total weight
of the one or more solvent(s) of the first solvent system and second solvent system, re-
spectively, being 100 weight-%, more preferably the one solvent of the first solvent system
and/or second solvent system is/are propylenecarbonate; or

wherein the one or more solvent(s) of the first solvent system and/or second solvent sys-
tem comprise at least acetophenone, preferably at least 90 weight-% of the one or more
solvent(s), more preferably at least 95 weight-%, more preferably at least 98 weight-%,
more preferably at least 99 weight-%, more preferably at least 99.5 weight-%, more pref-
erably at least 99.9 weight-%, of the one or more solvent(s) of the first solvent system and

second solvent system, respectively, are acetophenone, based on a total weight of the
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one or more solvent(s) of the first solvent system and second solvent system, respec-
tively, being 100 weight-%, more preferably the one solvent of the first solvent system
and/or second solvent system is/are acetophenone; or

wherein the one or more solvent(s) of the first solvent system and/or second solvent sys-
tem, comprise at least dimethyl sulfoxide (DMSOQO), preferably at least 90 weight-% of the
one or more solvent(s), more preferably at least 95 weight-%, more preferably at least 98
weight-%, more preferably at least 99 weight-%, more preferably at least 99.5 weight-%,
more preferably at least 99.9 weight-%, of the one or more solvent(s) of the first solvent
system and second solvent system, respectively, are DMSO, based on a total weight of
the one or more solvent(s) of the first solvent system and second solvent system, respec-
tively being 100 weight-%, more preferably the one solvent of the first solvent system
and/or second solvent system is/are DMSO; or

wherein the one or more solvent(s) of the first solvent system and/or second solvent sys-

tem comprise at least dihydrolevoglucosenon (Cyrene), preferably at least 90 weight-% of
the one or more solvent(s), more preferably at least 95 weight-%, more preferably at least
98 weight-%, more preferably at least 99 weight-%, more preferably at least 99.5 weight-
%, more preferably at least 99.9 weight-%, of the one or more solvent(s) of the first sol-
vent system and second solvent system, respectively, are Cyrene, based on a total weight
of the one or more solvent(s) of the first solvent system and second solvent system, re-
spectively, being 100 weight-%, more preferably the one solvent of the first solvent system

and/or second solvent system is/are Cyrene.

The method of any one of embodiments 1 to 18, wherein ethyl benzoate and butyl benzo-

ate are excluded as solvent(s).

The method according to any one of embodiments 1 to 19, wherein the first and/or second
solvent system comprises GVL, wherein preferably at least 90 weight-%, more preferably
at least 95 weight-%, more preferably at least 98 weight-%, more preferably in the range
of from 99 to 100 weight-%, based on the total weight of the first and second solvent sys-
tem respectively, being 100 weight-%, more preferably the first/and or second solvent sys-
tem is/are of GVL.

The method of any one of embodiments 1 to 20, wherein at least 40 weight-%, more pref-
erably at least 50 weight-%, more preferably at least 60 weight-%, more preferably at least
70 weight-%, more preferably at least 80 weight-%, more preferably at least 90 weight-%,

more preferably at least 95 weight-%, more preferably at least 98 weight-%, more prefera-
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bly at least 99 weight-% of the polymeric material provided in (a) are polyalkylene tereph-
thalate based polymer and additive, based on the total weight of the polymeric material

provided in (a) being 100 weight-%.

The method of any one of embodiments 1 to 21, wherein at least 50 weight-%, preferably
at least 60 weight-%, more preferably at least 70 weight-%, more preferably at least

80 weight-%, more preferably at least 90 weight-%, of the polymeric material are poly-
alkylene terephthalate based polymer, and in the range of from 0.01 to 20 weight-%, pref-
erably in the range of from 0.1 to 10 weight-%, of the polymeric material are additive,

based on the total weight of the polymeric material provided in (a) being 100 weight-%.

The method of any one of embodiments 1 to 22, wherein the residue obtained in (b)
and/or the re-obtained polyalkylene terephthalate based polymer of (¢) has a number av-
erage molecular weight Mn, which is = the Mn of the polyalkylene terephthalate based pol-

ymer comprised in the material provided in (a).

The method of any one of embodiments 1 to 23, wherein the residue obtained in (b)
and/or the re-obtained polyalkylene terephthalate based polymer of (C) has a dispersity
Mw/Mn (Mass average molecular weight Mw divided by number average molecular weight
Mn) in the range of from 70 to 95%, preferably in the range of from 75 to 90 % of the dis-
persity Mw/Mn of the polyalkylene terephthalate based polymer comprised in the poly-

meric material provided in (a) (100%).

The method of any one of embodiments 1 to 24, wherein the polyalkylene terephthalate
based polymer consists of either oxyethylen units or oxybutylen units and oxyterephthaloyl
units, wherein in case of oxyethylen units, in the range of from 0 to 5 mol-% of the oxyter-
ephthaloyl units are replaced by oxyisophthaloyl units and/or in the range of from O to 49
mol-% of the oxyethylen units are replaced by oxymethylene cyclohexylene methylene
units; wherein more preferably, the polyalkylene terephthalate based polymeris selected
from the group consisting of PET (polyethylene terephthalate), PETI (poly(ethylene ter-
ephthalate-co-isophthalate)), PBT (polybutylene terephthalate), and mixtures of two or
three of these polymers; wherein more preferably the polyalkylene terephthalate based

polymer comprises or is PET.

The method of any one of embodiments 1 to 25, wherein polymeric material containing
polyalkylene terephthalate based polymer and additive and solvent system are contacted

in (b) in a mass-based ratio solvent system: material in the range of from 1:1 to 100:1,
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preferably in the range of from 1:1 to 50:1, more preferably in the range of from 1:1 to

20:1, more preferably in the range of from 1:1 to 10:1.

The method of any one of embodiments 1 to 26, wherein polymeric material provided in
(a) or the residue of the polymeric material obtained in (b) are contacted in (c) in a mass-
based ratio solvent system: material in the range of from 1:1 to 100:1, preferably in the
range of from 1:1 to 50:1, more preferably in the range of from 1:1 to 20:1, more prefera-

bly in the range of from 1:1 to 10:1.

The method of any one of embodiments 1 to 27, wherein (b) and/or (c) are done at a pres-
sure in the range of from 800 to 200,000 hPa.

The method of any one of embodiments 1 to 28, wherein (b) comprises:

(b.1) contacting the polymeric material with the solvent system at a temperature T,
thereby obtaining a solvent system, which is enriched in dissolved additive and a
residue of the polymeric material, which is depleted of said additive and comprises
the polyalkylene terephthalate based polymer;

(b.2) separating the solvent system, which is enriched in dissolved additive and the resi-
due of the polymeric material obtained in (b.1), preferably by a physical separation
method, thereby obtaining a separated solvent system, which is enriched in dis-
solved additive compared to the solvent system provided in (a) and the residue of
the polymeric material, which is depleted of said additive and comprises the poly-
alkylene terephthalate based polymer; and preferably:

(b.3) optionally washing the residue of the polymeric material, which comprises
polyalkylene terephthalate based polymer obtained in (b.2);

(b.4) drying the residue of the polymeric material, which comprises polyalkylene
terephthalate based polymer obtained in (b.2) or the washed residue of the poly-
meric material, which comprises polyalkylene terephthalate based polymer obtained
in (b.3).

The method of any one of embodiments 1 to 29, wherein the polymeric material provided

in (a) additionally comprises an elastic fiber.

The method of embodiment 30, wherein (b.2) comprises:

(b.2.1) separating the solvent system, which is enriched in dissolved additive and the
residue of the polymeric material obtained in (b.1), preferably by a physical
separation method, thereby obtaining a separated solvent system, which is

enriched in dissolved additive and enriched in dissolved elastic fiber compared
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to the solvent system provided in (a) and the residue of the polymeric material,
which is depleted of said additive and said elastic fiber and comprises the pol-

yalkylene terephthalate based polymer;

(b.2.2) separating the elastic fiber from the solvent system.

32. The method of any one of embodiments 1 to 31, wherein (c) comprises:

(c.1)

€.2)

contacting the polymeric material provided in (a) or the residue of the polymeric ma-
terial obtained in (b), (b.2), (b.3) or (b.4) with a solvent system having a temperature
T», obtaining a solvent system, which is enriched in dissolved polyalkylene tereph-
thalate based polymer and optionally in additive;

cooling the solvent system obtained in (¢.1), which is enriched in dissolved poly-
alkylene terephthalate based polymer compared to the solvent provided in (a) and
which optionally comprises additive, to a temperature below T», preferably to a tem-
perature below 150°C, more preferably below 140°C, more preferably below 120°C,
thereby obtaining a precipitated polyalkylene terephthalate based polymer and a sol-
vent system, which is depleted in dissolved polyalkylene terephthalate based poly-

mer and which optionally comprises additive.

33. The method of any one of embodiments 1 to 32, wherein (c.1), if at least one insoluble

polymer is present in the polymeric material provided in (a) comprises:

(c.1.1) contacting the polymeric material provided in (a) or the residue of the poly-

meric material obtained in (b),(b.2), (b.3) or (b.4) with a solvent system having
a temperature T», obtaining a solvent system, which is enriched in dissolved
polyalkylene terephthalate based polymer and optionally in additive, and a res-

idue comprising at least one insoluble polymer;

(c.1.2) optionally separation of the solvent system, which is enriched in dissolved pol-

yalkylene terephthalate based polymer and optionally in additive from the resi-
due, thereby obtaining an insoluble polymer-free solvent system enriched in
dissolved polyalkylene terephthalate based polymer and optionally in additive,
and a residue comprising at least one insoluble polymer,

wherein the separation is preferably done by heated filtration.

34. The method of any one of embodiments 27 to 33 comprising

(d)

separating the precipitated polyalkylene terephthalate based polymer obtained in
(c.2) from the solvent system, thereby obtaining a precipitated polyalkylene tereph-
thalate based polymer and the solvent system, which is depleted in dissolved poly-

alkylene terephthalate based polymer and which optionally comprises additive.
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The method of any one of embodiments 27 to 34 comprising
(e) optionally washing the polyalkylene terephthalate based polymer obtained in (d);
(f)  drying the precipitated polyalkylene terephthalate based polymer obtained in (d) or

the washed precipitated polyalkylene terephthalate based polymer obtained in (e).

The method of any one of embodiments 31 to 35 comprising recycling the separated sol-
vent system obtained in (b.2) and/or the separated solvent system obtained in (d) at least

partially to (b) and/or (c), optionally after one or more work-up step(s).

Polyalkylene terephthalate based polymer obtained or obtainable from the method of any
one of embodiments 1 to 36, preferably obtained or obtainable from step (b), (b.2), (b.4),
(c), (c.2), (d), (e) or (f), more preferably from step (f).

Use of the polyalkylene terephthalate based polymer of embodiment 37 for textile applica-
tions, fiber applications, packaging applications, plastic applications, automotive applica-
tions, electronic applications, preferably for the production of food packaging, beverage
packaging, clothing, footwear, wire, cable, wherein preferably for textile applications, fiber
applications, packaging applications, plastic applications, more preferably for the produc-

tion of food packaging, beverage packaging, clothing and footwear.

The use of embodiment 38 for:

- a part of a car; preferably cylinder head cover, engine cover, housing for charge air
cooler, charge air cooler flap, intake pipe, intake manifold, connector, gear wheel,
fan wheel, cooling water box, housing, housing part for heat exchanger, coolant
cooler, charge air cooler, thermostat, water pump, radiator, fastening part, part of
battery system for electromobility, dashboard, steering column switch, seat, head-
rest, center console, transmission component, door module, A, B, C or D pillar cover
, spoiler, door handle, exterior mirror, windscreen wiper, windscreen wiper protection
housing, decorative grill, cover strip, roof rail, window frame, sunroof frame, antenna
panel, headlight and taillight, engine cover, cylinder head cover, intake manifold, air-
bag, cushion, or coating;

- a cloth; preferably shirt, trousers, pullover, boot, shoe, shoe sole, tight or jacket;

- an electrical part; preferably electrical or electronic passive or active component, cir-
cuit board, printed circuit board, housing component, foil, line, switch, plug, socket,
distributor, relay, resistor, capacitor, inductor, bobbin, lamp, diode, LED, transistor,
connector, regulator, integrated circuit (IC), processor, controller, memory, sensor,

microswitch, microbutton, semiconductor, reflector housing for light-emitting diodes
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(LED), fastener for electrical or electronic component, spacer, bolt, strip, slide-in
guide, screw, nut, film hinge, snap hook (snap-in), or spring tongue;

a consumer, agricultural product or pharmaceutical product; preferably tennis string,
climbing rope, bristle, brush, artificial grass, 3D printing filament, grass trimmer, zip-
per, hook and loop fastener, paper machine clothing, extrusion coating, fishing line,
fishing net, offshore line and rope, vial, syringe, ampoule, bottle, sliding element,
spindle nut, chain conveyor, plain bearing, roller, wheel, gear, roller, ring gear, screw
and spring dampers, hose, pipeline, cable sheathing, socket, switch, cable tie, fan
wheel, carpet, box or bottle for cosmetics, mattress, cushion, insulation, detergent,
dishwasher tabs or powder, shampoo, body wash, shower gel, soap, fertilizer, fungi-
cide, or pesticide;

a packaging for the food industry; preferably mono- or multi-layer blown film, cast
film (mono- or multi-layer), biaxially stretched film, or laminating film; or

a part of a construction; preferably a rotor blade, insulating material, frame, housing,

wall, coating, or separating wall.

A method for preparing a product comprising

()
(I

providing polyalkylene terephthalate based polymer of embodiment 37;
preparing a textile, a fiber, a packaging, a plastic, an automotive part, an electronic

part from the polyalkylene terephthalate based polymer provided in (1).

The method of embodiment 40, wherein in (ll)

a part of a car; preferably cylinder head cover, engine cover, housing for charge air
cooler, charge air cooler flap, intake pipe, intake manifold, connector, gear wheel,
fan wheel, cooling water box, housing, housing part for heat exchanger, coolant
cooler, charge air cooler, thermostat, water pump, radiator, fastening part, part of
battery system for electromobility, dashboard, steering column switch, seat, head-
rest, center console, transmission component, door module, cover for car A, B, C or
D pillar,, spoiler, door handle, exterior mirror, windscreen wiper, windscreen wiper
protection housing, decorative grill, cover strip, roof rail, window frame, sunroof
frame, antenna panel, headlight and taillight, engine cover, cylinder head cover, in-
take manifold, airbag, cushion, or coating;

a cloth; preferably shirt, trousers, pullover, boot, shoe, shoe sole, tight or jacket;

an electrical part; preferably electrical or electronic passive or active component, cir-
cuit board, printed circuit board, housing component, foil, line, switch, plug, socket,
distributor, relay, resistor, capacitor, inductor, bobbin, lamp, diode, LED, transistor,
connector, regulator, integrated circuit (IC), processor, controller, memory, sensor,

microswitch, microbutton, semiconductor, reflector housing for light-emitting diodes
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(LED), fastener for electrical or electronic component, spacer, bolt, strip, slide-in
guide, screw, nut, film hinge, snap hook (snap-in), or spring tongue;

a consumer, agricultural product or pharmaceutical product; preferably tennis string,
climbing rope, bristle, brush, artificial grass, 3D printing filament, grass trimmer, zip-
per, hook and loop fastener, paper machine clothing, extrusion coating, fishing line,
fishing net, offshore line and rope, vial, syringe, ampoule, bottle, sliding element,
spindle nut, chain conveyor, plain bearing, roller, wheel, gear, roller, ring gear, screw
and spring dampers, hose, pipeline, cable sheathing, socket, switch, cable tie, fan
wheel, carpet, box or bottle for cosmetics, mattress, cushion, insulation, detergent,
dishwasher tabs or powder, shampoo, body wash, shower gel, soap, fertilizer, fungi-
cide, or pesticide;

a packaging for the food industry; preferably mono- or multi-layer blown film, cast
film (mono- or multi-layer), biaxially stretched film, or laminating film; or

a part of a construction; preferably a rotor blade, insulating material, frame, housing,

wall, coating, or separating wall,

is prepared.

Method, preferably according to any one of embodiments 1 to 36, comprising the further

step:

converting the re-obtained polyalkylene terephthalate based polymer obtained or ob-
tainable by the method according to any one of embodiments 1 to 36 to obtain a pol-

ymer product.

Method, preferably according to any one of embodiments 1 to 36, comprising the further

step:

converting a residue obtainable by or obtained by the method according to any one
of embodiments 1 to 36, preferably obtained or obtainable from step (c.1.2), more
preferably the residue comprising at least one insoluble polymer selected from PP,
PE, PA, natural polymer, viscose and linen obtainable by or obtained by the method
according to any one of embodiments 1 to 36, preferably obtained or obtainable
from step (c.1.2), and/or

converting the elastic fiber residue obtainable by or obtained by the method accord-
ing to any one of embodiments 1 to 36, preferably obtained or obtainable from step
(b.2.2);

to obtain one or more monomer, polymer or polymer product.

Method according to embodiment 43,
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wherein the monomer is a di- or polyol; preferably butandiol; aldehyde; preferably formal-
dehyde; di- or polyisocyanate; preferably methylene diphenyl diisocyanate (MDI), poly-
meric methylene diphenyl diisocyanate (pMDI), toluene diisocyanate (TDI), hexameth-
ylenediisocyanate (HDI) or isophoronediisocyanate (IPDI); amide; preferably caprolactam;
alkene; preferably styrene, ethene and norbornene; alkyne, (di)ester; preferably methyl
methacrylate; mono or diacid; preferably adipic acid or terephthalic acid; diamine; prefera-
bly hexamethylenediamine, nonanediamine; or sulfones; preferably 4,4'-dichlorodiphenyl

sulfone.

Method according to embodiment 43 or 44,

wherein the polymer is and/or the polymer product comprises polyamide (PA); preferably
PA 6 or PA 66; polyisocyanate polyaddition product; preferably polyurethane (PU), ther-
moplastic polyurethane (TPU), polyurea or polyisocyanurate (PIR); low-density polyeth-
ylene (LDPE), high-density polyethylene (HDPE), polyethylene (PE), polypropylene (PP),
polyvinyl chloride (PVC), polyvinyl acetate (PVA), polystyrene (PS), poly acrylonitrile buta-
diene styrene (ABS), poly styrene acrylonitrile (SAN), poly acrylate styrene acrylonitrile
(ASA), polytetrafluoroethylene (PTFE), poly(methyl acrylate) (PMA), poly(methyl methac-
rylate) (PMMA), polybutadiene (BR, PBD), poly(cis-1,4-isoprene), poly(trans-1,4-iso-
prene), polyoxymethylene (POM), polyethylene terephthalate (PET), polybutylene tereph-
thalate (PBT), polybutylene adipate coterephthalate (PBAT), polyester (PES), polyether
sulfone (PESU), polyhydroxyalkanoate (PHA), poly-3-hydroxybutyrate (P3HB), poly-4-hy-
droxybutyrate (P4HB), polyhydroxyvalerate (PHV), polyhydroxyhexanoate (PHH), polyhy-
droxyoctanoate (PHO), polylactic acid (PLA), polysulfone (PSU), polyphenylene sulfone
(PPSU), polycarbonate (PC), polyether ether ketone (PEEK), poly(p-phenylene oxide)
(PPO), poly(p-phenylene ether) (PPE); or copolymer or mixture thereof.

Method according to any one of embodiments 43 to 45,

wherein the polymer and/or the polymer product is/are or is/are a part of:

- a part of a car; preferably cylinder head cover, engine cover, housing for charge air
cooler, charge air cooler flap, intake pipe, intake manifold, connector, gear wheel,
fan wheel, cooling water box, housing, housing part for heat exchanger, coolant
cooler, charge air cooler, thermostat, water pump, radiator, fastening part, part of
battery system for electromobility, dashboard, steering column switch, seat, head-
rest, center console, transmission component, door module, cover for car A, B, C or
D pillar, spoiler, door handle, exterior mirror, windscreen wiper, windscreen wiper
protection housing, decorative grill, cover strip, roof rail, window frame, sunroof
frame, antenna panel, headlight and taillight, engine cover, cylinder head cover, in-

take manifold, airbag, cushion, or coating;
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a cloth; preferably shirt, trousers, pullover, boot, shoe, shoe sole, tight or jacket;

an electrical part; preferably electrical or electronic passive or active component, cir-
cuit board, printed circuit board, housing component, foil, line, switch, plug, socket,
distributor, relay, resistor, capacitor, inductor, bobbin, lamp, diode, LED, transistor,
connector, regulator, integrated circuit (IC), processor, controller, memory, sensor,
microswitch, microbutton, semiconductor, reflector housing for light-emitting diodes
(LED), fastener for electrical or electronic component, spacer, bolt, strip, slide-in
guide, screw, nut, film hinge, snap hook (snap-in), or spring tongue;

a consumer, agricultural product or pharmaceutical product; preferably tennis string,
climbing rope, bristle, brush, artificial grass, 3D printing filament, grass trimmer, zip-
per, hook and loop fastener, paper machine clothing, extrusion coating, fishing line,
fishing net, offshore line and rope, vial, syringe, ampoule, bottle, sliding element,
spindle nut, chain conveyor, plain bearing, roller, wheel, gear, roller, ring gear, screw
and spring dampers, hose, pipeline, cable sheathing, socket, switch, cable tie, fan
wheel, carpet, box or bottle for cosmetics, mattress, cushion, insulation, detergent,
dishwasher tabs or powder, shampoo, body wash, shower gel, soap, fertilizer, fungi-
cide, or pesticide;

a packaging for the food industry; preferably mono- or multi-layer blown film, cast
film (mono- or multi-layer), biaxially stretched film, or laminating film; or

a part of a construction; preferably a rotor blade, insulating material, frame, housing,

wall, coating, or separating wall.

Method according to any one of embodiments 43 to 46,

wherein the content of the at least one insoluble polymer and/or of the elastic fiber in the

polymer and/or polymer product is 1 weight-% or more, preferably 2 weight-% or more,

more preferably 5 weight-% or more, more preferably 15 weight-% or more, more prefera-

bly 30 weight-% or more, more preferably 40 weight-% or more, more preferably 60

weight-% or more, more preferably 80 weight-% or more, more preferably 90 weight-% or

more, more preferably 95 weight-% or more; and/or

wherein the content of the at least one insoluble polymer and/or of the elastic fiber in the

polymer and/or polymer product is 100 weight-% or less, preferably 95 weight-% or less,

more preferably 90 weight-% or less, more preferably 50 weight-% or less, more prefera-

bly 25 weight-% or less, more preferably 10 weight-% or less; and

preferably wherein the content is determined based on identity preservation and/or segre-

gation and/or mass balance and/or book and claim chain of custody models, preferably

based on mass balance, preferably the International Sustainability and Carbon Certifica-
tion (ISCC) standard.
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The present invention is further illustrated by the following reference examples, comparative ex-
amples, and examples.

Examples

Methods for analytics

NMR

The presence of additives was checked by 'H-, '°F-, 3'P- and 2°Si-NMR spectroscopy. For this,
samples were measured containing the additives before and after purification steps. All spectra
were recorded at room temperature (20-25 °C) on a Bruker Avance IIl 400 spectrometer, oper-
ating at 400.33 MHz for 'H, 376.69 MHz for '°F, 162.06 MHz for 3'P and and 79.53 MHz for 2°Si,
respectively. The spectrometer was equipped with a 5mm z-gradient broadband observe probe
head, optimized for x-nucleus detection. In all cases, an amount of sample was dissolved in
deuterated sulfuric acid and transferred into 5 mm NMR tubes for measurement. The deuter-
ated solvent D-SO4 was purchased from Sigma-Aldrich and used as received.

'H 1D spectra were recorded using the zg30 pulse program (direct excitation with a 30° pulse
angle) with a sampling of 64k data points. 16 transients were summed up per spectrum, the re-
laxation delay D1 was chosen as 1 second.

"SF 1D spectra were recorded using the zg pulse program (direct excitation with a 90° pulse an-
gle) with a sampling of 512k data points. 128 transients were summed up per spectrum, the re-
laxation delay D1 was chosen as 1 second.

3P 1D spectra were recorded using the zg30 pulse program (direct excitation with a 30° pulse
angle) with a sampling of 128k data points. 64 transients were summed up per spectrum, the
relaxation delay D1 was chosen as 1 second.

29Gj 1D spectra were recorded using the zgig pulse program (direct excitation with a 90° pulse
angle and inverse gated proton decoupling), with a sampling of 64k data points. 1024 transients
were summed up per spectrum, the relaxation delay D1 was chosen as 10 seconds. In addition,
a 'H-2°Si HMBC was measured for the samples. Here, 64 transients were summed up per spec-
trum, the relaxation delay D1 was chosen as 1 second.

For processing the Bruker TopSpin 4.0.9 software was used with the following conditions for
each spectrum:

'H: 32k data points and an exponential window function with a line broadening of 0.3 Hz

SF: 256k data points and an exponential window function with a line broadening of 0.5 Hz

31P: 64k data points and an exponential window function with a line broadening of 0.3 Hz

29Gij: 32k data points and an exponential window function with a line broadening of 1.0 Hz
Automatic baseline correction with a polynomial of 5 was performed for each spectrum, phase

correction and integration was performed manually by the user.
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Chemicals
(Chemical) name Abbreviation

Polymeric material

polyethylene terephthalate PET
solvents

water --
acetone --
gamma-valerolactone GVL

ethylene carbonate

propylene glycol methyl ether PM

acetic acid

additives

softener Silicone based softener

Water repellant silicones/polymers/paraf-
fine

Water repellant fluorocarbon-based

flame retardant phosphorus based

UV-filter hydroxyphenone-deriva-
tives

additive to increase hygroscopicity polyamide-polymer-
based

Reference Example 1: General Procedure for removal of additives at the stage of PET

discoloration

0.5 g of PET textile containing additives was cut/shredded into pieces and placed in a reaction
vessel (e.g. flask, tube, reaction vessel). The solvent system was added (in mass-based ratio
solvent : polymeric material 100:1 to 1:1, preferred 10:1-1:1) and the mixture was heated by use
of a suitable heating system (e.g. oil bath, heating blocks, mini-plant vessels) to a temperature
in the range of < 170°C, preferably in the range of from 10 to <170 °C, more preferably in the
range of from 110 to 165 °C, more preferably in the range of from 120 to 150 °C. After 0.5-8 h
the mixture was filtered, whereby solvent system enriched in additive and additive-depleted pol-
ymeric material was obtained. The additive-depleted material was washed with a small amount
of solvent system. For an easy removal of solvent system and a faster drying process of the ad-

ditive-depleted polymeric material pieces, small amounts of acetone can be used in a second
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washing step. The thus obtained additive-depleted polymeric material was dried (for example in

a vacuum compartment dryer).

Reference Example 2: General Procedure for removal of additives at the stage of PET

dissolution

10 g of PET textile containing additives was cut/shredded into pieces and placed in a reaction
vessel (e.g. flask, tube, reaction vessel). The solvent system was added (in mass-based ratio
solvent : polymeric material 100:1 to 1:1, preferred 10:1-1:1) and the mixture was heated by use
of a suitable heating system (e.g. oil bath, heating blocks, mini-plant vessels) to 185 °C under
inter gas atmosphere, wherein PET was fully dissolved upon visual inspection. After 1-30 min
the mixture was filtered (e.g. heated pressure filtration). The filtrate was allowed to cool-down
wherein PET precipitated. The precipitated PET was filtrated wherein additive-depleted PET
and additive-enriched solvent system was obtained. The additive-depleted PET was washed
with a small amount of solvent system. For an easy removal of solvent system and a faster dry-
ing process of the re-obtained additive-depleted PET powder, small amounts of acetone can be
used in a second washing step. The thus obtained solid was dried (for example in a vacuum

compartment dryer).

Example 1: PET textile containing softener

A first part of a PET textile containing a silicone-based softener was treated according to Refer-

ence Example 1, and a second part thereof was treated according to Reference Example 2.

The samples were analyzed by NMR before any treatment and after the final drying step. The

Si-HMBC NMR spectra are shown in Fig. 1 (before treatment), Fig. 2 (after treatment according
to Reference Example 1) and Fig. 3 (after treatment according to Reference Example 2). As ap-
parent from the complete lack of Si signals in the spectra after treatment, the softener was com-

pletely removed while the PET related signals remained unchanged.
Example 2: PET textile containing water repellent
A first part of a PET textile containing a silicone/polymer/paraffine-based water repellent was

treated according to Reference Example 1, and a second part thereof was treated according to

Reference Example 2.
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The samples were analyzed by NMR before any treatment and after the final drying step. The

1H-NMR spectra are shown in Fig. 4 (before treatment), Fig. 5 (after treatment according to Ref-
erence Example 1) and Fig. 6 (after treatment according to Reference Example 2). As apparent
from the complete lack of signals in the region below 5.5 ppm in the spectra after treatment, the

water repellent was completely removed while the PET related signals remained unchanged.

Example 3: PET textile containing water repellent

A first part of a PET textile containing a fluorocarbon-based water repellent was treated accord-
ing to Reference Example 1, and a second part thereof was treated according to Reference Ex-

ample 2.

The samples were analyzed by NMR before any treatment and after the final drying step. The
19F-NMR spectra are shown in Fig. 7 (before treatment), Fig. 8 (after treatment according to
Reference Example 1) and Fig. 9 (after treatment according to Reference Example 2). As ap-
parent from the complete lack of F signals in the spectra after treatment, the water repellent was

completely removed.

Example 4: PET textile containing flame retardant

A first part of a PET textile containing a phosphorous-based flame retardant was treated accord-
ing to Reference Example 1, and a second part thereof was treated according to Reference Ex-

ample 2.

The samples were analyzed by 31P-NMR before any treatment and after the final drying step.

The NMR spectra are shown in Fig. 10 (before treatment), Fig. 11 (after treatment according to
Reference Example 1) and Fig. 12 (after treatment according to Reference Example 2). As ap-
parent from the complete lack of signals in the spectra after treatment, the flame retardant was

completely removed.

Example 5: PET textile containing UV-filter

A first part of a PET textile containing a hydroxyphenone-based UV-filter was treated according

to Reference Example 1, and a second part thereof was treated according to Reference Exam-

ple 2.
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The samples were analyzed by NMR before any treatment and after the final drying step. The
NMR spectra are shown in Fig. 13 (before treatment), Fig. 14 (after treatment according to Ref-
erence Example 1) and Fig. 15 (after treatment according to Reference Example 2). As appar-
ent from the almost complete lack of signals in the region below 5.5 ppm in the spectra after
treatment, the additive was completely removed while the PET related signals remained un-

changed.

Comparative Example 1: PET textile containing softener with a comparative solvent

A PET textile containing a silicone-based softener was treated according to Reference Example
1 with ethylene carbonate, which is a solvent which neither fulfills (s1.1) and (s1.2) nor (s.2.1)
and (s2.2) and (s2.3).

The samples were analyzed by NMR before any treatment and after the final drying step. The
Si-HMBC NMR spectra are shown in Fig. 1 (before treatment) and Fig. 16 (after treatment ac-
cording to Reference Example 1). As apparent from the presence of Si signals in the spectra af-
ter treatment, the softener was not removed while the PET related signals remained un-

changed.

Comparative Example 2: PET textile containing water repellent with a comparative sol-

vent

A PET textile containing a fluorocarbon-based water repellent was treated according to Refer-
ence Example 1 with ethylene carbonate, which is a solvent which neither fulfills (s1.1) and
(s1.2) nor (s2.1) and (s2.2) and (s2.3).

The samples were analyzed by NMR before any treatment and after the final drying step. The
19F-NMR spectra are shown in Fig. 7 (before treatment) and Fig. 17 (after treatment according
to Reference Example 1). As apparent from the presence of F signals in the spectra after treat-

ment, the water repellent was not removed.

Comparative Example 3: PET textile containing phosphorous-based flame retardant

with a comparative solvent

A PET textile containing a phosphorous-based flame retardant was treated according to Refer-
ence Example 1 with ethylene carbonate, which is a solvent which neither fulfills (s1.1) and
(s1.2) nor (s2.1), (s2.2) and (s2.3).



10

15

20

25

30

35

-49-

WO 2024/260970 PCT/EP2024/066928

The samples were analyzed by 31P-NMR before any treatment and after the final drying step.

The NMR spectra are shown in Fig. 10 (before treatment) and Fig. 18 (after treatment according

to Reference Example 1). As apparent from the presence of signals in the spectra after treat-

ment, the flame retardant was not removed.

Comparative Example 4: PET textile containing softener with a comparative solvent of

the prior art

US 2023/0090987 A1 discloses a solvent system based on PM and acetic acid. PM already has
a boiling point at 1013 hPa of less than 150°C (120°C) and acetic acid is an acid.

4a:

4b:

A PET textile containing a silicone-based softener was treated with a solvent system dis-
closed in Examples 1 to 6 of US 2023/0090987 A1 at a mass-based ratio solvent : poly-
meric material ratio of 20:1: 10 g of PET textile containing a silicone-based softener were
treated with a mixture of 180 g PM and 20 g acetic acid (1:20, textile to solvent ratio) at
120°C (reflux conditions, limited due to the presence of acetic acid) for 6h under nitrogen
atmosphere. The samples were analyzed by NMR before any treatment and after the final
drying step. The Si-HMBC NMR spectra are shown in Fig. 1 (before treatment) and Fig.
19 (after treatment according to the above). As apparent from the presence of Si signals
in the spectra after treatment, the softener was not removed while the PET related signals

remained unchanged.

A PET textile containing a silicone-based softener was treated with a solvent system dis-
closed in Examples 1 to 6 of US 2023/0090987 A1 at a mass-based ratio solvent : poly-
meric material ratio of 10:1: 10 g PET textile containing a silicone-based softener were
treated with a mixture of 90 g PM and 10 g acetic acid (1:10, textile to solvent ratio) at
120°C (reflux conditions, limited due to the presence of acetic acid) for 6h under nitrogen
atmosphere. The samples were analyzed by NMR before any treatment and after the final
drying step. The Si-HMBC NMR spectra are shown in Fig. 1 (before treatment) and Fig.
20 (after treatment according to the above). As apparent from the presence of Si signals
in the spectra after treatment, the softener was not removed while the PET related signals

remained unchanged.

Comparative Example 5: PET textile containing phosphorous-based flame retardant

with a solvent of the prior art

US 2023/0090987 A1 discloses a solvent system based on PM and acetic acid. PM already has
a boiling point at 1013 hPa of less than 150°C (120°C) and acetic acid is an acid.
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5a: A PET textile containing a phosphorous-based flame retardant was treated with a solvent
system disclosed in Examples 1 to 6 of US 2023/0090987 A1 at a mass-based ratio sol-
vent : polymeric material ratio of 20:1: 10 g of PET textile containing a phosphorous-based
flame retardant were treated with a mixture of 180 g PM and 20 g acetic acid (1:20) at
120°C (reflux conditions, limited due to the presence of acetic acid) for 6h under nitrogen
atmosphere. The samples were analyzed by 31P-NMR before any treatment and after the
final drying step. The NMR spectra are shown in Fig. 10 (before treatment) and Fig. 21
(after treatment according to the above). As apparent from the presence of signals in the
spectra after treatment, the flame retardant was not removed.

5b: A PET textile containing a phosphorous-based flame retardant was treated with a solvent
system disclosed in Examples 1 to 6 of US 2023/0090987 A1 at a mass-based ratio sol-
vent : polymeric material ratio of 10:1: 10 g PET textile containing a phosphorous-based
flame retardant were treated with a mixture of 90 g PM and 10 g acetic acid (1:10) at
120°C (reflux conditions, limited due to the presence of acetic acid) for 6h under nitrogen
atmosphere. The samples were analyzed by 31P-NMR before any treatment and after the
final drying step. The NMR spectra are shown in Fig. 10 (before treatment) and Fig. 22
(after treatment according to the above). As apparent from the presence of signals in the

spectra after treatment, the flame retardant was not removed.

Summary

It could be shown, that with the methods of Reference Example 1, Reference Example 2, (A)
treating the additive-containing polymer with a solvent system fulfilling (s1.1) and (s1.2) and op-
tionally (s1.3) for additive removal without dissolution of the PET and (B) treating the additive-
containing polymer with a solvent system fulfilling (s2.1), (s2.2) and (s2.3) for additive removal
including dissolution of PET, a complete removal of additives could be achieved, while leaving
the polymeric structure of PET degradation free. Furthermore, it was shown that using a solvent
which did not fulfill (s1.1) and (s1.2) and optionally (s1.3) additive removal without dissolution of
the PET was not possible. In addition, solvent systems such as described in US 2023/0090987

A1 were found to be unable to remove additives.

Short description of the Figures

Fig. 1 shows a Si-HMBC spectrum of a PET textile containing a silicone-based softener
before treatment/Example 1;
Fig. 2 shows a Si-HMBC spectrum of a PET textile containing a silicone-based softener

after treatment according to Reference Example 1/Example 1;
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.3 shows a Si-HMBC spectrum of a PET textile containing a silicone-based softener
after treatment according to Reference Example 2/Example 1;
.4 shows a 1H-NMR spectrum of a PET textile containing a silicone/polymer/paraf-
fine-based water repellent before treatment/Example 2;
5 shows a 1H-NMR spectrum of a PET textile containing a silicone/polymer/paraf-
fine-based water repellent after treatment according to Reference Example 1/Ex-
ample 2;
6 shows n 1H-NMR spectrum of a PET textile containing a silicone/polymer/paraf-
fine-based water repellent after treatment according to Reference Example 2/Ex-
ample 2;
7 shows a 19F-NMR-spectrum of a PET textile containing a fluorocarbon-based wa-
ter repellent before treatment/Example 3;
8 shows a 19F-NMR-spectrum of a PET textile containing a fluorocarbon-based wa-
ter repellent after treatment according to Reference Example 1/Example 3;
9 shows a 19F-NMR-spectrum of a PET textile containing a fluorocarbon-based wa-
ter repellent after treatment according to Reference Example 2/Example 3;
10 shows a 31P-NMR-spectrum of a PET textile containing a phosphorous-based
flame retardant before treatment/Example 4;
11 shows a 31P-NMR-spectrum of a PET textile containing a phosphorous-based
flame retardant after treatment according to Reference Example 1/Example 4;
12 shows a 31P-NMR-spectrum of a PET textile containing a phosphorous-based
flame retardant after treatment according to Reference Example 2/Example 4;
13 shows a 1H-NMR spectrum of a PET textile containing a hydroxyphenone-based
UV-filter before treatment/Example 5;
14 shows a 1H-NMR spectrum of a PET textile containing a hydroxyphenone-based
UV-filter after treatment according to Reference Example 1/Example 5;
15 shows a 1H-NMR spectrum of a PET textile containing a hydroxyphenone-based
UV-filter after treatment according to Reference Example 2/Example 5.

16 shows a Si-HMBC spectrum of a PET textile containing a silicone-based softener
after treatment with ethylene carbonate according to Reference Example 1/Compar-
ative Example 1 (Si-HMBC spectrum of starting material is shown in Fig. 1).

17 shows a 19F-NMR-spectrum of a PET textile containing a fluorocarbon-based water
repellent after treatment with ethylene carbonate according to Reference Example
1/Comparative Example 2 (19F-NMR-spectrum of starting material is shown in Fig.
7).

18 shows a 31P-NMR-spectrum of a PET textile containing a phosphorous-based flame

retardant after treatment according to Reference Example 1/Comparative Example 3

(31P-NMR-spectrum of starting material is shown in Fig. 10).
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Fig. 19

Fig. 20

Fig. 21

Fig. 22

shows a Si-HMBC spectrum of a PET textile containing a silicone-based softener
after treatment with PM/acetic acid according to Comparative Example 4a (Si-HMBC
spectrum of starting material is shown in Fig. 1).

shows a Si-HMBC spectrum of a PET textile containing a silicone-based softener
after treatment with PM/acetic acid according to Comparative Example 4b (Si-HMBC
spectrum of starting material is shown in Fig. 1).

shows a 31P-NMR-spectrum of a PET textile containing a phosphorous-based flame
retardant after treatment according to Comparative Example 5a (31P-NMR-spec-
trum of starting material is shown in Fig. 10).

shows a 31P-NMR-spectrum of a PET textile containing a phosphorous-based flame
retardant after treatment according to Comparative Example 5b (31P-NMR-spec-

trum of starting material is shown in Fig. 10).
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Claims

1. A method for removal of additives from a polymeric material, which contains a poly-

alkylene terephthalate based polymer and an additive, which is selected from the group

consisting of softener, water repellent, flame retardant, UV filter, plastiziser, and mixtures

of two or more thereof,

the method comprising:

(@)

(b)

providing the polymeric material and providing a first solvent system and/or a sec-
ond solvent system;

contacting the polymeric material with a first solvent system at a temperature T,
which is < 170 °C, thereby obtaining a first solvent system, which is enriched in dis-
solved additive and a residue of the polymeric material, which is depleted of said ad-
ditive and comprises the polyalkylene terephthalate based polymer,

wherein the first solvent system comprises one or more solvents, wherein

(s1.1) the solvent system has Hansen solubility parameters with respect to
- energy from dispersion forces between molecules (dDss),
- energy from dipolar intermolecular force between molecules (dPss) and

- energy from hydrogen bonds between molecules (OHss),
which fulfill equitation 1
(11)? 2 4(0Dss-17.5)2 + (OPss-7.5)2 + (0Hss-7.5)?
[equitation 1];
(s1.2) each solvent of the solvent system has a boiling point at 1013 hPa of at
least 150 °C;

and/or

()

contacting the polymeric material provided in (a) or the residue of the polymeric ma-
terial obtained in (b) with a second solvent system at a temperature T2, wherein T, >
Ty and T2 is at least 7K below the boiling temperature of the solvent in the second
solvent system, which has the lowest boiling point, thereby obtaining a second sol-
vent system, which is enriched in dissolved polyalkylene terephthalate based poly-
mer and optionally enriched in additive compared to the second solvent system pro-
vided in (a); and re-obtaining polyalkylene terephthalate based polymer from the
second solvent system obtained;

wherein the second solvent system comprises one or more solvents and

(s2.1) has Hansen solubility parameters with respect to
- energy from dispersion forces between molecules (8Dss),
- energy from dipolar intermolecular force between molecules (0Pss) and

- energy from hydrogen bonds between molecules (OHss),
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which fulfill equitation 2
(8.8)% = 4(0Dss-20)? + (DPss-11.8)% + (OHss-4.5)?
[equitation 2],
(s2.2) each solvent of the solvent system has a boiling point at 1013 hPa of at least
160 °C; and
(s2.3) solvents having a functional group selected from the group consisting of
hydroxyl (OH), amino (NH>), carboxyl (COOH), and thiol (SH) are excluded.

The method of claim 1, wherein in the first solvent system used for step (b)
(s1.3) solvents having a functional group selected from the group consisting of hydroxyl
(OH), amino (NH3), carboxyl (COOH), and thiol (SH) are excluded.

The method of claim 1 or 2, wherein contacting in (b) is done at a temperature T+, which is
in the range of from 10 to <170 °C wherein T is preferably in the range of from 110 to

165 °C, more preferably in the range of from 120 to 150 °C; and/or

wherein contacting in (c) is done at a temperature T2, which is in the range of from 160 °C
to the temperature T, which is at least 7K below the boiling temperature of the solvent in

the solvent system, which has the lowest boiling point.

The method according to any one of claims 1 to 3, wherein the one or more solvent(s) of
the first solvent system and/or second solvent system is/are selected from the group con-
sisting of N,N-dimethylbenzamide, N,N-dimethylphenylacetamide, 1,4-benzoquinone, ace-
tophenone, dimethyl terephthalate, 1,3,5-trimethoxybenzene, 2-phenylacetophenone, N-
methylcaprolactam, methylbenzoate, methyl-4-methoxybenzoate, butylene carbonate,
propylene-glycol-dibenzoate, N-ethylpyrrolidone, benzophenone, di-benzyl malonate, N-
ethyl-caprolactam, methyl 2-(5-oxotetrahydrofuran-3-yl)acetate (FAME), propiophenone,
N-methoxypropyl-pyrrolidone, 1,4-cyclohexanedione, cyclohexane-carbonate, N-methoxy-
ethyl-pyrrolidone, N,N-diethylphenylacetamide, phenyl acetate, 1-(2-hydroxyethyl)pyrroli-
din-2-one acetate (HEPAC), N,N-diethylbenzamide, isopropyl-benzoate, cyclohexyl phenyl
ketone, phenylacetic acid ethylester, phenylacetat, N-methyl-morpholine, benzyl-propio-
nate, benzylacetate, Neopentyl-glycol-dibenzoate, retrahydrofurfuryl acetate, N-methyl-
imidazole, benzyl butyrate, 2-pyrrolidone, 2-phenoxyethanol propionate, 2-phenoxyethyl

isobutyrate, N,N-dipropylbenzamide, N,N-dimethylacetamide, N,N-diethylacetamide, dihy-

drolevoglucosenon (Cyrene), propylenecarbonate, caprolactone, dimethylisosorbide, N-
butylpyrrolidone, t-butylpyrrolidone, methyl-1-methyl-5-oxopyrrolidine-3-carboxylate
(MMOC), gamma-valerolactone (GVL), delta-valerolactone, gamma butyrolactone, dime-

thylsulfoxide, methyl 5-(dimethylamino)-2-methyl-5-oxopentanoate (Rhodiasolv Polar-



10

15

20

25

30

35

WO 2024/260970 - 56 - PCT/EP2024/066928

clean), caprolactam, phen etyl acetate, methyl phenylacetate, benzyl benzoate, N,N-dime-
thyllactamide (Agnique AMD 3L), and dimethyl sulfoxide (DMSQ), more preferably from
the group consisting of gamma valerolactone (GVL), N-butylpyrrolidone (NBP), propylene-

carbonate, acetophenone dimethyl sulfoxide (DMSO), dihydrolevoglucosenon (Cyrene)

and mixtures of two or more thereof.

The method according to any one of claims 1 to 4, wherein the first solvent system and/or
second solvent system comprises GVL, wherein preferably at least 90 weight-%, more
preferably at least 95 weight-%, more preferably at least 98 weight-%, more preferably in
the range of from 99 to 100 weight-%, based on the total weight of the first and second
solvent system, respectively, being 100 weight-%, preferably the first and/or second sol-

vent system is/are GVL.

The method of any one of claims 1 to 5, wherein the polyalkylene terephthalate based pol-

ymer comprises or is PET.

The method of any one of claims 1 to 6, wherein (b) comprises:

(b.1) contacting the polymeric material with the solvent system at a temperature T,
thereby obtaining a solvent system, which is enriched in dissolved additive and a
residue of the polymeric material, which is depleted of said additive and comprises
the polyethylene terephthalate based polymer;

(b.2) separating the solvent system, which is enriched in dissolved additive and the resi-
due of the polymeric material obtained in (b.1), preferably by a physical separation
method, thereby obtaining a separated solvent system, which is enriched in dis-
solved additive compared to the solvent system provided in (a) and the residue of
the polymeric material, which is depleted of said additive and comprises the poly-

alkylene terephthalate based polymer.

The method of any one of claims 1 to 7, wherein the polymeric material provided in (a) ad-

ditionally comprises an elastic fiber; and wherein (b.2) preferably comprises:

(b.2.1) separating the solvent system, which is enriched in dissolved additive and the
residue of the polymeric material obtained in (b.1), preferably by a physical
separation method, thereby obtaining a separated solvent system, which is
enriched in dissolved additive and enriched in dissolved elastic fiber compared
to the solvent system provided in (a) and the residue of the polymeric material,
which is depleted of said additive and said elastic fiber and comprises the pol-
yalkylene terephthalate based polymer;

(b.2.2) separating the elastic fiber from the solvent system.
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The method of any one of claims 1 to 8, wherein (c) comprises:

(c.1)

€.2)

contacting the polymeric material provided in (a) or the residue of the polymeric ma-

terial obtained in (b) or (b.2) with a solvent system having a temperature T, obtain-

ing a solvent system, which is enriched in dissolved polyalkylene terephthalate
based polymer and optionally in additive; and optionally, if at least one insoluble pol-
ymer is present in the polymeric material provided in (a), (c.1) comprises:

(c.1.1)  contacting the polymeric material provided in (a) or the residue of the pol-
ymeric material obtained in (b) or (b.2) with a solvent system having a
temperature T,, obtaining a solvent system, which is enriched in dissolved
polyalkylene terephthalate based polymer and optionally in additive, and a
residue comprising at least one insoluble polymer;

(c.1.2) optionally separation of the solvent system, which is enriched in dissolved
polyalkylene terephthalate based polymer and optionally in additive from
the residue, thereby obtaining an insoluble polymer-free solvent system
enriched in dissolved polyalkylene terephthalate based polymer and op-
tionally in additive, and a residue comprising at least one insoluble poly-
mer, wherein the separation is preferably done by heated filtration;

cooling the solvent system obtained in (¢.1), which is enriched in dissolved poly-

alkylene terephthalate based polymer compared to the solvent provided in (a) and
which optionally comprises additive, to a temperature below T», preferably to a tem-
perature below 150°C, more preferably below 140°C, more preferably below 120°C,
thereby obtaining a precipitated polyalkylene terephthalate based polymer and a sol-
vent system, which is depleted in dissolved polyalkylene terephthalate based poly-

mer and which optionally comprises additive;

Polyalkylene terephthalate based polymer obtained or obtainable from the method of any

one of claims 1 to 9.

Use of the polyalkylene terephthalate based polymer of claim 10 for textile applications,

fiber applications, packaging applications, plastic applications, automotive applications,

electronic applications, preferably for the production of food packaging, beverage packag-

ing, clothing, footwear, wire, cable, wherein preferably for textile applications, fiber appli-

cations, packaging applications, plastic applications, more preferably for the production of

food packaging, beverage packaging, clothing and footwear; more preferably for:

a part of a car; preferably cylinder head cover, engine cover, housing for charge air
cooler, charge air cooler flap, intake pipe, intake manifold, connector, gear wheel,

fan wheel, cooling water box, housing, housing part for heat exchanger, coolant



10

15

20

25

30

35

12.

WO 2024/260970 -58- PCT/EP2024/066928

cooler, charge air cooler, thermostat, water pump, radiator, fastening part, part of
battery system for electromobility, dashboard, steering column switch, seat, head-
rest, center console, transmission component, door module, A, B, C or D pillar cover
, spoiler, door handle, exterior mirror, windscreen wiper, windscreen wiper protection
housing, decorative grill, cover strip, roof rail, window frame, sunroof frame, antenna
panel, headlight and taillight, engine cover, cylinder head cover, intake manifold, air-
bag, cushion, or coating;

a cloth; preferably shirt, trousers, pullover, boot, shoe, shoe sole, tight or jacket;

an electrical part; preferably electrical or electronic passive or active component, cir-
cuit board, printed circuit board, housing component, foil, line, switch, plug, socket,
distributor, relay, resistor, capacitor, inductor, bobbin, lamp, diode, LED, transistor,
connector, regulator, integrated circuit (IC), processor, controller, memory, sensor,
microswitch, microbutton, semiconductor, reflector housing for light-emitting diodes
(LED), fastener for electrical or electronic component, spacer, bolt, strip, slide-in
guide, screw, nut, film hinge, snap hook (snap-in), or spring tongue;

a consumer, agricultural product or pharmaceutical product; preferably tennis string,
climbing rope, bristle, brush, artificial grass, 3D printing filament, grass trimmer, zip-
per, hook and loop fastener, paper machine clothing, extrusion coating, fishing line,
fishing net, offshore line and rope, vial, syringe, ampoule, bottle, sliding element,
spindle nut, chain conveyor, plain bearing, roller, wheel, gear, roller, ring gear, screw
and spring dampers, hose, pipeline, cable sheathing, socket, switch, cable tie, fan
wheel, carpet, box or bottle for cosmetics, mattress, cushion, insulation, detergent,
dishwasher tabs or powder, shampoo, body wash, shower gel, soap, fertilizer, fungi-
cide, or pesticide;

a packaging for the food industry; preferably mono- or multi-layer blown film, cast
film (mono- or multi-layer), biaxially stretched film, or laminating film; or

a part of a construction; preferably a rotor blade, insulating material, frame, housing,

wall, coating, or separating wall.

A method for preparing a product comprising

()
(I

providing polyalkylene terephthalate based polymer of claim 10;
preparing a textile, a fiber, a packaging, a plastic, an automotive part, an electronic

part from the polyalkylene terephthalate based polymer provided in (I);

wherein in (II) preferably

a part of a car; preferably cylinder head cover, engine cover, housing for charge air
cooler, charge air cooler flap, intake pipe, intake manifold, connector, gear wheel,
fan wheel, cooling water box, housing, housing part for heat exchanger, coolant

cooler, charge air cooler, thermostat, water pump, radiator, fastening part, part of
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battery system for electromobility, dashboard, steering column switch, seat, head-
rest, center console, transmission component, door module, cover for car A, B, C or
D pillar,spoiler, door handle, exterior mirror, windscreen wiper, windscreen wiper
protection housing, decorative grill, cover strip, roof rail, window frame, sunroof
frame, antenna panel, headlight and taillight, engine cover, cylinder head cover, in-
take manifold, airbag, cushion, or coating;

a cloth; preferably shirt, trousers, pullover, boot, shoe, shoe sole, tight or jacket;

an electrical part; preferably electrical or electronic passive or active component, cir-
cuit board, printed circuit board, housing component, foil, line, switch, plug, socket,
distributor, relay, resistor, capacitor, inductor, bobbin, lamp, diode, LED, transistor,
connector, regulator, integrated circuit (IC), processor, controller, memory, sensor,
microswitch, microbutton, semiconductor, reflector housing for light-emitting diodes
(LED), fastener for electrical or electronic component, spacer, bolt, strip, slide-in
guide, screw, nut, film hinge, snap hook (snap-in), or spring tongue;

a consumer, agricultural product or pharmaceutical product; preferably tennis string,
climbing rope, bristle, brush, artificial grass, 3D printing filament, grass trimmer, zip-
per, hook and loop fastener, paper machine clothing, extrusion coating, fishing line,
fishing net, offshore line and rope, vial, syringe, ampoule, bottle, sliding element,
spindle nut, chain conveyor, plain bearing, roller, wheel, gear, roller, ring gear, screw
and spring dampers, hose, pipeline, cable sheathing, socket, switch, cable tie, fan
wheel, carpet, box or bottle for cosmetics, mattress, cushion, insulation, detergent,
dishwasher tabs or powder, shampoo, body wash, shower gel, soap, fertilizer, fungi-
cide, or pesticide;

a packaging for the food industry; preferably mono- or multi-layer blown film, cast
film (mono- or multi-layer), biaxially stretched film, or laminating film; or

a part of a construction; preferably a rotor blade, insulating material, frame, housing,

wall, coating, or separating wall,

is prepared.

Method according to any one of claims 1 to 9, comprising the further step:

converting the re-obtained polyalkylene terephthalate based polymer obtained by

the method according to any one of claims 1 to 9 to obtain a polymer product.

Method according to any one of claims 1 to 9, comprising the further step:

converting a residue obtainable by or obtained by the method according to any one
of claims 1 to 9, obtained or obtainable from step (c.1.2), and/or
converting the elastic fiber residue obtainable by or obtained by the method accord-

ing to any one of claims 1 to 9, preferably obtained or obtainable from step (b.2.2);
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to obtain one or more monomer, polymer or polymer product;

wherein preferably the monomer is a di- or polyol; more preferably butandiol; aldehyde;

preferably formaldehyde; di- or polyisocyanate; preferably methylene diphenyl diisocya-

nate (MDI), polymeric methylene diphenyl diisocyanate (pMDI), toluene diisocyanate

(TDI), hexamethylenediisocyanate (HDI) or isophoronediisocyanate (IPDI); amide; prefer-

ably caprolactam; alkene; preferably styrene, ethene and norbornene; alkyne, (di)ester;

preferably methyl methacrylate; mono or diacid; preferably adipic acid or terephthalic acid,;

diamine; preferably hexamethylenediamine, nonanediamine; or sulfones; preferably 4,4'-

dichlorodiphenyl sulfone; and/or

wherein the polymer preferably is and/or the polymer product preferably comprises poly-

amide (PA); preferably PA 6 or PA 66, polyisocyanate polyaddition product; preferably

polyurethane (PU), thermoplastic polyurethane (TPU), polyurea or polyisocyanurate (PIR);
low-density polyethylene (LDPE), high-density polyethylene (HDPE), polyethylene (PE),
polypropylene (PP), polyvinyl chloride (PVC), polyvinyl acetate (PVA), polystyrene (PS),
poly acrylonitrile butadiene styrene (ABS), poly styrene acrylonitrile (SAN), poly acrylate
styrene acrylonitrile (ASA), polytetrafluoroethylene (PTFE), poly(methyl acrylate) (PMA),
poly(methyl methacrylate) (PMMA), polybutadiene (BR, PBD), poly(cis-1,4-isoprene),
poly(trans-1,4-isoprene), polyoxymethylene (POM), polyethylene terephthalate (PET),
polybutylene terephthalate (PBT), polybutylene adipate coterephthalate (PBAT), polyester

(PES), polyether sulfone (PESU), polyhydroxyalkanoate (PHA), poly-3-hydroxybutyrate

(P3HB), poly-4-hydroxybutyrate (P4HB), polyhydroxyvalerate (PHV), polyhydroxyhexano-

ate (PHH), polyhydroxyoctanoate (PHO), polylactic acid (PLA), polysulfone (PSU), poly-

phenylene sulfone (PPSU), polycarbonate (PC), polyether ether ketone (PEEK), poly(p-
phenylene oxide) (PPO), poly(p-phenylene ether) (PPE); or copolymer or mixture thereof;
and/or

wherein the polymer and/or the polymer product is/are preferably or is/are preferably a

part of:

- a part of a car; preferably cylinder head cover, engine cover, housing for charge air
cooler, charge air cooler flap, intake pipe, intake manifold, connector, gear wheel,
fan wheel, cooling water box, housing, housing part for heat exchanger, coolant
cooler, charge air cooler, thermostat, water pump, radiator, fastening part, part of
battery system for electromobility, dashboard, steering column switch, seat, head-
rest, center console, transmission component, door module, cover for car A, B, C or
D pillar, spoiler, door handle, exterior mirror, windscreen wiper, windscreen wiper
protection housing, decorative grill, cover strip, roof rail, window frame, sunroof
frame, antenna panel, headlight and taillight, engine cover, cylinder head cover, in-
take manifold, airbag, cushion, or coating;

- a cloth; preferably shirt, trousers, pullover, boot, shoe, shoe sole, tight or jacket;
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- an electrical part; preferably electrical or electronic passive or active component, cir-
cuit board, printed circuit board, housing component, foil, line, switch, plug, socket,
distributor, relay, resistor, capacitor, inductor, bobbin, lamp, diode, LED, transistor,
connector, regulator, integrated circuit (IC), processor, controller, memory, sensor,
microswitch, microbutton, semiconductor, reflector housing for light-emitting diodes
(LED), fastener for electrical or electronic component, spacer, bolt, strip, slide-in
guide, screw, nut, film hinge, snap hook (snap-in), or spring tongue;

- a consumer, agricultural product or pharmaceutical product; preferably tennis string,
climbing rope, bristle, brush, artificial grass, 3D printing filament, grass trimmer, zip-
per, hook and loop fastener, paper machine clothing, extrusion coating, fishing line,
fishing net, offshore line and rope, vial, syringe, ampoule, bottle, sliding element,
spindle nut, chain conveyor, plain bearing, roller, wheel, gear, roller, ring gear, screw
and spring dampers, hose, pipeline, cable sheathing, socket, switch, cable tie, fan
wheel, carpet, box or bottle for cosmetics, mattress, cushion, insulation, detergent,
dishwasher tabs or powder, shampoo, body wash, shower gel, soap, fertilizer, fungi-
cide, or pesticide;

- a packaging for the food industry; preferably mono- or multi-layer blown film, cast
film (mono- or multi-layer), biaxially stretched film, or laminating film; or

- a part of a construction; preferably a rotor blade, insulating material, frame, housing,

wall, coating, or separating wall.

Method according to claim 14,

wherein the content of the at least one insoluble polymer and/or of the elastic fiber in the
polymer and/or polymer product is 1 weight-% or more, preferably 2 weight-% or more,
more preferably 5 weight-% or more, more preferably 15 weight-% or more, more prefera-
bly 30 weight-% or more, more preferably 40 weight-% or more, more preferably 60
weight-% or more, more preferably 80 weight-% or more, more preferably 90 weight-% or
more, more preferably 95 weight-% or more; and/or

wherein the content of the at least one insoluble polymer and/or of the elastic fiber in the
polymer and/or polymer product is 100 weight-% or less, preferably 95 weight-% or less,
more preferably 90 weight-% or less, more preferably 50 weight-% or less, more prefera-
bly 25 weight-% or less, more preferably 10 weight-% or less; and

preferably wherein the content is determined based on identity preservation and/or segre-
gation and/or mass balance and/or book and claim chain of custody models, preferably
based on mass balance, preferably the International Sustainability and Carbon Certifica-
tion (ISCC) standard.



WO 2024/260970 PCT/EP2024/066928
1/22

Ppm
-250
-200
-150
-100

-50
50

100
150
200
250

00 ppm

H
0
10

Si-Signal
40 3.0 2.0

5.0

L,

8.0 7.0 6.0

8.0

Fig. 1



WO 2024/260970 PCT/EP2024/066928

2/22
E 3 8 g8 8 o o o o
u © 2 o B s} & B
g o v v w o B £ @« & & g
; &
=
=
<
o
=
e
P
<
foue
-
<
o
<
“ -
S
=
B
s
@® o
S @
E
O
=
=
W
-

Fig. 2



WO 2024/260970 PCT/EP2024/066928
3/22

ppm
-250
-200
-150
~100
-50
100
150
- 200
250

ppm

1.0

3.0

5.0

11.0 9.0 7.0

No more signals
13.0

15.0
Fig. 3



WO 2024/260970 PCT/EP2024/066928
4/22

00 ppm

H
1.0

o
o~
4 o
ap
o
_ i

A
5.0

7.0 6.0

8.0

9.0

10.0

11.0
Fig. 4



WO 2024/260970 PCT/EP2024/066928
5/22

00 ppm

1.0

No more signals
*

3.0

40

5.0

6.0

7.0

e

9.0

10.0

11.0

Fig. 5



WO 2024/260970 PCT/EP2024/066928
6/22

00 ppm

1.0

No more signals
Wl
20

3.0

40

50

6.0

7.0

8.0

9.0

10.0

11.0

Fig. 6



WO 2024/260970 PCT/EP2024/066928
7/22

ppm

-100

50

100

Fig. 7



WO 2024/260970 PCT/EP2024/066928

8/22

Ppm

-100

-50

No more signals

100

Fig. 8



WO 2024/260970 PCT/EP2024/066928
9/22

-100 ppm

-50

No more signals

50

100

Fig. 9



WO 2024/260970 PCT/EP2024/066928
10/22

ppm

-10

60 50 40 30 20 10

70

Fig. 10



WO 2024/260970 PCT/EP2024/066928
11/22

-90 ppm

-50 -70

-30

No more signals
90 70 50 30 10 -10

110

130
Fig. 11



WO 2024/260970 PCT/EP2024/066928
12/22

-90 ppm

-50 -70

No more signals
70 50 30 10 -10  -30

90

110

130

Fig. 12



WO 2024/260970 PCT/EP2024/066928
13/22

0.0 ppm

1.0

)
s

2.0

50

6.0

7.0

8.0

9.0

10.0

1.0

Fig. 13



WO 2024/260970 PCT/EP2024/066928
14/22

0.0 ppm

30 20 1.0

No more signals
w25

40

5.0

6.0

9.0

10.0

11.0

Fig. 14



WO 2024/260970 PCT/EP2024/066928
15/22

00 ppm

1.0

20

No more signals

3.0

40

50

6.0

7.0

9.0

10.0

11.0

Fig. 15



WO 2024/260970 PCT/EP2024/066928
16/22

ppm
-250
-200
-150
-100
-50
100
150
200
250

00 ppm

1.0

Si-Signal
20

30

40

50

80 70 6.0

9.0

Fig. 16



WO 2024/260970 PCT/EP2024/066928
17/22

-95 ppm

-35 -45 -55 -65 -75 -85

25
Fig. 17




WO 2024/260970 PCT/EP2024/066928
18/22

ppm

-10

10

20

30

40

50

60

70

Fig. 18



WO 2024/260970 PCT/EP2024/066928
19/22

ppm
-250
-200
-150
-100
-50
0

50
100
150
200
250

0.0 ppm

) §
*

Si-Signal
30 20 1.0

40

50

8.0 7.0 6.0

9.0

Fig. 19



WO 2024/260970 PCT/EP2024/066928

20/22
E 9 L o o o o o o
9] [=] 3] <O o]

g & & - = 9w o5 8 £ ¥ g & g
)
<
o

o 6
<
L
©
& o
B i
%
o
o
o
<
<
«

3

80 7.0 6.0

8.0

Fig. 20




WO 2024/260970 PCT/EP2024/066928
21/22

ppm

-10

10

20

60 50 40 30

70
Fig. 21




WO 2024/260970 PCT/EP2024/066928
22/22

ppm

10

20

30

40

50

60

70
Fig. 22



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2024/066928

A. CLASSIFICATION OF SUBJECT MATTER
INV. C08J11/08

ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

c08Jg

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X WO 2022/229129 Al (TEXTILE CHANGE APS 10-12
[DK]) 3 November 2022 (2022-11-03)

A page 11 line 29, page 12 lines 4-14 and 1-9,
16-27, page 20 lines 17-25; 13-15
claimg 1-3, 7, 9

X US 2017/218162 Al (WALKER ADAM [GB]) 10-12
3 August 2017 (2017-08-03)

A paragraphs [0001], [0012], [0033], 1-9,
[0036], [0038], [0040], [0041], 13-15
[0057], [0083], [0089] - [0091]; claims
1, 17, 29, 34, 88, 117; figures 1-4

-/--

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance;; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance;; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

wy

"&" document member of the same patent family

Date of the actual completion of the international search

22 August 2024

Date of mailing of the international search report

06/09/2024

Name and mailing address of the ISA/
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040,
Fax: (+31-70) 340-3016

Authorized officer

Mooibroek, Tiddo

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2024/066928

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

T Steven Abbott: "HSP Basics",

13 February 2020 (2020-02-13), pages 1-8,
XP055687846,

Retrieved from the Internet:
URL:https://www.stevenabbott.co.uk/practic
al-solubility/hsp-basics.php

[retrieved on 2020-04-21]

T BENAZZOUZ ADRIEN ET AL: "Selection of a
Greener Set of Solvents Evenly Spread in
the Hansen Space by Space-Filling Design",
INDUSTRIAL & ENGINEERING CHEMISTRY
RESEARCH,

vol. 52, no. 47,

14 November 2013 (2013-11-14), pages
16585-16597, XP093107893,

ISSN: 0888-5885, DOI: 10.1021/ie402410w
(especially entry 62 for valerolactone);
table 1

A US 2004/229965 Al (MAURER ANDREAS [DE] ET
AL) 18 November 2004 (2004-11-18)
paragraphs [0024] - [0026]; claims 1, 12,
31-35; figure 1; examples 1, 2

A US 2023/090987 Al (LIAO TE-CHAO [TW] ET
AL) 23 March 2023 (2023-03-23)

paragraphs [0021], [0047]; claim 1;
figure 1

A US 2023/147533 Al (KEH EDWIN YEE MAN [CN]
ET AL) 11 May 2023 (2023-05-11)
paragraphs [0053] - [0055]; claims 1, 7,
8, 16, 18; example 1

A CN 110 790 980 A (NINGBO DAFA CHEMICAL
FIBER CO) 14 February 2020 (2020-02-14)
claimg 1, 2, 6; example 1

1-9,
13-15
1-9,
13-15
8

8

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2024/066928
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 2022229129 Al 03-11-2022 NONE
Us 2017218162 Al 03-08-2017 EP 3172267 Al 31-05-2017
JP 6708642 B2 10-06-2020
JP 2017522444 A 10-08-2017
JP 2020100842 A 02-07-2020
uUs 2017218162 Al 03-08-2017
uUs 2019345306 Al 14-11-2019
WO 2016012755 Al 28-01-2016
UsS 2004229965 Al 18-11-2004 NONE
Us 2023090987 Al 23-03-2023 CN 115807329 A 17-03-2023
JP 7461408 B2 03-04-2024
JP 2023041606 A 24-03-2023
TW 202311599 A 16-03-2023
uUs 2023090987 Al 23-03-2023
US 2023147533 Al 11-05-2023 NONE
CN 110790980 A 14-02-2020 NONE

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - description
	Page 47 - description
	Page 48 - description
	Page 49 - description
	Page 50 - description
	Page 51 - description
	Page 52 - description
	Page 53 - description
	Page 54 - description
	Page 55 - claims
	Page 56 - claims
	Page 57 - claims
	Page 58 - claims
	Page 59 - claims
	Page 60 - claims
	Page 61 - claims
	Page 62 - claims
	Page 63 - drawings
	Page 64 - drawings
	Page 65 - drawings
	Page 66 - drawings
	Page 67 - drawings
	Page 68 - drawings
	Page 69 - drawings
	Page 70 - drawings
	Page 71 - drawings
	Page 72 - drawings
	Page 73 - drawings
	Page 74 - drawings
	Page 75 - drawings
	Page 76 - drawings
	Page 77 - drawings
	Page 78 - drawings
	Page 79 - drawings
	Page 80 - drawings
	Page 81 - drawings
	Page 82 - drawings
	Page 83 - drawings
	Page 84 - drawings
	Page 85 - wo-search-report
	Page 86 - wo-search-report
	Page 87 - wo-search-report

