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METHOD FOR EXTRUDING A POLYMER IN
THE PRESENCE OF WATER

FIELD OF THE INVENTION

[0001] The present invention relates to a process of extru-
sion of a polymer in the presence of water.

TECHNICAL BACKGROUND

[0002] It is known to use polycondensed elastomeric ther-
moplastic polymers and in particular copolyether-block-
amides in the production of varied shaped articles (soles,
belts, and the like), this being achieved by simple extrusion or
by injection into a mold.

[0003] However, this technique presents problems of
decomposition of the polymers during extrusion. This
decomposition can be reflected in particular by a discolora-
tion, a fall in the molar mass and an accelerated aging of the
products.

[0004] There thus exists a real need to develop a process for
the conversion of a polycondensed elastomeric thermoplastic
polymer in which the decomposition of the polymer during
extrusion is reduced.

[0005] The document EP 1 037 941 describes the extrusion
of'a composite preparation comprising polyamide and a solid
substance of clay type, in the presence of water, with the aim
of avoiding a preliminary stage of exfoliation of the clay. This
document does not make it possible to solve the problem
posed, if only because the polyamide is not an elastomer.

SUMMARY OF THE INVENTION

[0006] The invention relates first to a process for the con-
version of a polycondensed elastomeric thermoplastic poly-
mer, comprising a stage of extrusion of the polycondensed
elastomeric thermoplastic polymer in the presence of water.
[0007] According to one embodiment, the extrusion stage
is carried out in an extruder, the process comprising the feed-
ing of the extruder with polycondensed elastomeric thermo-
plastic polymer, the feeding of the extruder with water and the
venting of water vapor from the extruder.

[0008] According to one embodiment, the extrusion stage
is carried out at a temperature of 20 to 100° C. greater than the
melting point of the polycondensed elastomeric thermoplas-
tic polymer in the presence of water, preferably greater by 30
to 80° C. than this melting point.

[0009] According to one embodiment, the proportion by
weight of water with respect to the polycondensed elasto-
meric thermoplastic polymer during the extrusion stage is
from 1% to 50%, preferably from 5% to 30%.

[0010] According to one embodiment, the polycondensed
elastomeric thermoplastic polymer is chosen from copoly-
ether-block-amides, copolyether-block-urethanes, copolyes-
ter-block-urethanes, copolyether-block-esters and the blends
of these and is preferably a copolyether-block-amide.
[0011] According to one embodiment, the polycondensed
elastomeric thermoplastic polymer is a copolyether-block-
amide comprising from 1% to 80% by weight of polyether
blocks and from 20% to 99% by weight of polyamide blocks,
preferably from 4% to 80% by weight of polyether blocks and
from 20% to 96% by weight of polyamide blocks.

[0012] According to one embodiment, the copolyether-
block-amide comprises a flexible poly(tetramethylene ether)
glycol block.
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[0013] According to one embodiment, the polyamide is
polyamide 12.
[0014] According to one embodiment, the polycondensed

elastomeric thermoplastic polymer is extruded in the absence
of any other compound, with the exception of water.

[0015] According to one embodiment, the polycondensed
elastomeric thermoplastic polymer is extruded in the pres-
ence of an additional compound capable of forming a com-
posite material with the polycondensed elastomeric thermo-
plastic polymer, the additional compound preferably being a
heat-sensitive filler.

[0016] According to one embodiment, the process com-
prises the production of at least one shaped article on conclu-
sion of the extrusion stage.

[0017] According to one embodiment, the process com-
prises the production of granules on conclusion of the extru-
sion stage.

[0018] According to one embodiment, the process com-
prises subsequent stages of melting and of extrusion of the
granules and of injection into a mold, making it possible to
obtain at least one shaped article.

[0019] The present invention makes it possible to overcome
the disadvantages of the state of the art. More particularly, it
provides a process for the conversion of a polycondensed
elastomeric thermoplastic polymer, in which the decomposi-
tion of the polymer during the extrusion is reduced in com-
parison with the processes of the state of the art.

[0020] This is accomplished by virtue of the addition of
water during the extrusion of the polymer. This result is
surprising insofar as polycondensed elastomeric thermoplas-
tic polymers are generally sensitive to hydrolysis (in particu-
lar the polyamide blocks and the aliphatic ester groups).
Without wishing to be committed to a theory, the inventors
believe that the presence of water makes it possible to plasti-
cize and lubricate the material during the extrusion, which
protects it from thermal decomposition. In addition, the pres-
ence of water does not result in significant hydrolysis due to
the relatively slow kinetics of the hydrolysis and the short
contact time of the polymer with the water (typically less than
approximately 30 seconds).

DESCRIPTION OF EMBODIMENTS OF THE
INVENTION

[0021] The invention is now described in more detail and
without implied limitation in the description which follows.
[0022] The term “clastomeric thermoplastic polymer”
denotes a polymer which constitutes a multiphase material
exhibiting at least two transitions, namely a first transition at
a temperature T1 (this is generally the glass transition tem-
perature) and a second transition at a temperature T2 greater
than T1 (this is generally the melting point). The material is
rigid at a temperature below T1, has an elastic behavior
between T1 and T2 and is molten above T2. Such a polymer
combines the elastic behavior of materials of rubber type with
the ability for conversion of thermoplastics. The term “poly-
condensed polymer” denotes a polymer capable of being
obtained by a combination of condensation stages, a small
molecule (such as a water molecule, for example) being
eliminated at each stage.

[0023] The polymers used in the context of the invention
can be chosen from the group consisting of copolyether-
block-amides, copolyether-block-urethanes, copolyester-
block-urethanes and copolyether-block-esters, and combina-
tions of these.
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[0024] The implementation of the invention supposes the
use of polymers exhibiting a good miscibility with water,
which excludes relatively hydrophobic polymers.

[0025] Particularly surprising and advantageous results in

terms of limitation of the decomposition are obtained with

copolyether-block-amides.

[0026] Copolyether-block-amides, also known as copoly-

mers having polyether blocks and polyamide blocks, or

“PEBA” as an abbreviation, result from the polycondensation

of polyamide blocks having reactive ends with polyether

blocks having reactive ends, such as, inter alia:

[0027] 1) polyamide blocks having diamine chain ends
with polyoxyalkylene blocks having dicarboxylic chain
ends;

[0028] 2)polyamide blocks having dicarboxylic chain ends
with polyoxyalkylene blocks having diamine chain ends,
obtained by cyanoethylation and hydrogenation of a,mw-
dihydroxylated aliphatic polyoxyalkylene blocks, known
as polyether diols;

[0029] 3)polyamide blocks having dicarboxylic chain ends
with polyether diols, the products obtained being, in this
particular case, polyetheresteramides.

[0030] The polyamide blocks having dicarboxylic chain

ends originate, for example, from the condensation of polya-

mide precursors in the presence of a chain-limiting dicar-
boxylic acid. The polyamide blocks having diamine chain
ends originate, for example, from the condensation of polya-
mide precursors in the presence of a chain-limiting diamine.

[0031] The number-average molar mass Mn of the polya-

mide blocks is between 400 and 20 000 g/mol and preferably

between 500 and 10 000 g/mol.

[0032] The polymers having polyamide blocks and poly-

ether blocks can also comprise randomly distributed units.

[0033] Use may advantageously be made of three types of

polyamide blocks.

[0034] According to a first type, the polyamide blocks

originate from the condensation of dicarboxylic acid, in par-

ticular those having from 4 to 20 carbon atoms, preferably
those having from 6 to 18 carbon atoms, and of an aliphatic or

aromatic diamine, in particular those having from 2 to 20

carbon atoms, preferably those having from 6 to 14 carbon

atoms.

[0035] Mention may be made, as examples of dicarboxylic

acids, of 1,4-cyclohexanedicarboxylic acid, butanedioic acid,

adipic acid, azelaic acid, suberic acid, sebacic acid, dode-
canedicarboxylic acid, octadecanedicarboxylic acid, tereph-
thalic acid, isophthalic acid, but also dimerized fatty acids.

[0036] Mention may be made, as examples of diamines, of

tetramethylenediamine, hexamethylenediamine, 1,10-deca-

methylenediamine, dodecamethylenediamine, trimethyl-
hexamethylenediamine, isomers of bis(4-aminocyclo-hexyl)
methane  (BACM),  bis(3-methyl-4-aminocyclo-hexyl)
methane (BMACM), and 2,2-bis(3-methyl-4-amino-
cyclohexyl)propane (BMACP), and di(para-aminocyclo-
hexyl)methane (PACM), and isophoronediamine (IPDA),
2,6-bis(aminomethyl)norbornane (BAMN) and piperazine

(Pip).

[0037] Advantageously, PA4.12, PA4.14, PA4.18, PA6.10,

PA6.12, PAG6.14, PA6.18, PA9.12, PA10.10, PA10.12, PA10.

14 and PA10.18 blocks are available.

[0038] According to a second type, the polyamide blocks

result from the condensation of one or more a.,mw-amino-

carboxylic acids and/or of one or more lactams having from 6

to 12 carbon atoms in the presence of a dicarboxylic acid
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having from 4 to 12 carbon atoms or of a diamine. Mention
may be made, as examples of lactams, of caprolactam, oenan-
tholactam and lauryllactam. Mention may be made, as
examples of a,m-aminocarboxylic acids, of aminocaproic
acid, 7-aminoheptanoic acid, 11-aminoundecanoic acid and
12-aminododecanoic acid.

[0039] Advantageously, the polyamide blocks of the sec-
ond type are of polyamide 11, of polyamide 12 or of polya-
mide 6.

[0040] According to a third type, the polyamide blocks
result from the condensation of at least one o.,w-amino-car-
boxylic acid (or alactam), at least one diamine and at least one
dicarboxylic acid.

[0041] In this case, the polyamide PA blocks are prepared
by polycondensation:

[0042] of the linear aliphatic or aromatic diamine or
diamines having X carbon atoms;

[0043] of the dicarboxylic acid or acids having Y carbon
atoms; and

[0044] of the comonomer or comonomers {Z}, chosen
from lactams and o, w-aminocarboxylic acids having 7
carbon atoms and equimolar mixtures of at least one
diamine having X1 carbon atoms and of least one dicar-
boxylic acid having Y1 carbons atoms, (X1, Y1) being
different from (X, Y);

[0045] said comonomer or comonomers {Z} being intro-
duced in a proportion by weight ranging up to 50%,
preferably up to 20% and more advantageously still up
to 10%, with respect to the combined polyamide precur-
SOr Mmonomers;

[0046] in the presence of a chain-limiting agent chosen
from dicarboxylic acids.

[0047] Use is advantageously made, as chain-limiting
agent, of the dicarboxylic acid having Y carbon atoms, which
is introduced in excess with respect to the stoichiometry of the
diamine or diamines.

[0048] According to an alternative form of this third type,
the polyamide blocks result from the condensation of at least
two a,w-aminocarboxylic acids or of at least two lactams
having from 6 to 12 carbon atoms or of a lactam and of an
aminocarboxylic acid not having the same number of carbon
atoms, in the optional presence of a chain-limiting agent.
Mention may be made, as examples of aliphatic a,m-ami-
nocarboxylic acids, of aminocaproic acid, 7-aminoheptanoic
acid, 11-aminoundecanoic acid and 12-aminododecanoic
acid. Mention may be made, as examples of lactam, of capro-
lactam, oenantholactam and lauryllactam. Mention may be
made, as examples of aliphatic diamines, of hexamethylene-
diamine, dodecamethylenediamine and trimethylhexameth-
ylene-diamine. Mention may be made, as example of
cycloaliphatic diacids, of 1,4-cyclohexanedicarboxylic acid.
Mention may be made, as examples of aliphatic diacids, of
butanedioic acid, adipic acid, azelaic acid, suberic acid, seba-
cic acid, dodecanedicarboxylic acid, dimerized fatty acids
(these dimerized fatty acids preferably have a dimer content
of at least 98%; preferably, they are hydrogenated; they are
sold under the Pripol® brand by Unigema or under the
Empol® brand by Henkel) and polyoxyalkylene-a,m-diac-
ids. Mention may be made, as examples of aromatic diacids,
ofterephthalic acid (T) and isophthalic acid (I). Mention may
be made, as examples of cycloaliphatic diamines, of the iso-
mers of bis(4-aminocyclohexyl)methane (BACM), bis(3-me-
thyl-4-aminocyclohexyl)methane (BMACM), and 2,2-bis(3-
methyl-4-aminocyclohexyl)propane (BMACP), and di(para-
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aminocyclohexyl)methane (PACM). The other diamines
commonly used can be isophoronediamine (IPDA), 2,6-bis
(aminomethyl)norbornane (BAMN) and piperazine.

[0049] Mention may be made, as examples of polyamide
blocks of the third type, of the following:

[0050] 6.6/6, in which 6.6 denotes hexamethylenedi-
amine units condensed with adipic acid. 6 denotes units
resulting from the condensation of caprolactam.

[0051] 6.6/6.10/11/12, in which 6.6 denotes hexameth-
ylenediamine condensed with adipic acid. 6.10 denotes
hexamethylenediamine condensed with sebacic acid. 11
denotes units resulting from the condensation of ami-
noundecanoic acid. 12 denotes units resulting from the
condensation of lauryllactam.

[0052] The weight Mn of the polyether blocks is between
100 and 6 000 g/mol and preferably between 200 and 3 000
g/mol.

[0053] Preferably, the polymer comprises from 1% to 80%

by weight of polyether blocks and from 20% to 99% by
weight of polyamide blocks, preferably from 4% to 80% by
weight of polyether blocks and from 20% to 96% by weight of
polyamide blocks.

[0054] The polyether blocks consist of alkylene oxide
units. These units can, for example, be ethylene oxide units,
propylene oxide units or tetrahydrofuran units (which results
in polytetramethylene glycol sequences). Use is thus made of
PEG (polyethylene glycol) blocks, that is to say those con-
sisting of ethylene oxide units, PPG (polypropylene glycol)
blocks, that is to say those consisting of propylene oxide
units, PO3G (polytrimethylene glycol) blocks, that is to say
those consisting of trimethylene ether units (such copolymers
with polytrimethylene ether blocks are described in the docu-
ment U.S. Pat. No. 6,590,065), and PTMG blocks, that is to
say those consisting of tetramethylene glycol units, also
known as polytetrahydrofuran blocks. The PEBA copoly-
mers can comprise, in their chain, several types of polyethers,
it being possible for the copolyethers to be block or random
copolyethers.

[0055] Use may also be made of blocks obtained by oxy-
ethylation of bisphenols, such as, for example, bisphenol A.
The latter products are described in the patent EP 613 919.
[0056] Thepolyether blocks canalso consist of ethoxylated
primary amines. Mention may be made, as examples of
ethoxylated primary amines, of the products of formula:

H— (OCH,CH,),,— N— (CH,CH,0),—H
(CHa)«

CH;

in which m and n are between 1 and 20 and x is between and
18. These products are available commercially under the
Noramox® brand from CECA and under the Genamin®
brand from Clariant.

[0057] The flexible polyether blocks can comprise poly-
oxyalkylene blocks having NH, chain ends, it being possible
for such blocks to be obtained by cyanoacetylation of a,w-
dihydroxylated aliphatic polyoxyalkylene blocks, known as
polyether diols. More particularly, use may be made of Jef-
famines (for example Jeffamine® D400, D2000, ED 2003 or
XTI 542, commercial products from Huntsman, also
described in the patent documents JP2004346274,
JP2004352794 and EP 1 482 011).
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[0058] The polyether diol blocks are either used as is and
copolycondensed with polyamide blocks having carboxylic
ends, or they are aminated in order to be converted into
polyether diamines and condensed with polyamide blocks
having carboxylic ends. The general method for the prepara-
tion in two stages of the PEBA copolymers having ester bonds
between the PA blocks and the PE blocks is known and is
described, for example, in the French patent FR 2 846 332.
The general method for the preparation of the PEBA copoly-
mers of the invention having amide bonds between the PA
blocks and the PE blocks is known and is described, for
example, in the European patent EP 1 482 011. The polyether
blocks can also be mixed with polyamide precursors and a
diacid chain-limiting agent in order to produce polymers
having polyamide blocks and polyether blocks which have
randomly distributed units (one-stage process).

[0059] Of course, the designation PEBA in the present
description of the invention relates equally well to the
Pebax® products sold by Arkema, to the Vestamid® products
sold by Evonik, to the Grilamid® products sold by EMS, to
the Kellaflex® products sold by DSM or to any other PEBA
from other suppliers.

[0060] Advantageously, the PEBA copolymers have PA
blocks of PA 6, of PA 11, of PA 12, of PA 6.12, of PA 6.6/6, of
PA 10.10 and/or of PA 6.14, preferably PA 11 and/or PA
blocks; and PE blocks of PTMG, of PPG and/or of PO3G. The
PEBASs based on PE blocks predominantly consisting of PEG
are to be placed in the range of the hydrophilic PEBAs. The
PEBAs based on PE blocks predominantly consisting of
PTMG are to be placed in the range of the hydrophobic
PEBAs.

[0061] Advantageously, said PEBA used in the composi-
tion according to the invention is obtained, at least partially,
from bioresourced starting materials.

[0062] The term “starting materials of renewable origin” or
“bioresourced starting materials” is understood to mean sub-
stances which comprise bioresourced carbon or carbon of
renewable origin. Specifically, unlike substances resulting
from fossil materials, substances composed of renewable
starting materials comprise '*C. The “content of carbon of
renewable origin” or “content of bioresourced carbon” is
determined by the application of the standards ASTM D 6866
(ASTM D 6866-06) and ASTM D 7026 (ASTM D 7026-04).
By way of example, the PEBAs based on polyamide 11 origi-
nate at least in part from bioresourced starting materials and
exhibit a content of bioresourced carbon of at least 1%, which
corresponds to a *2C/**C isotopic ratio of at least 1.2x107'4,
Preferably, the PEBAs according to the invention comprise at
least 50% by weight of bioresourced carbon with respect to
the total weight of carbon, which corresponds to a **C/**C
isotopic ratio of at least 0.6x107'2. This content is advanta-
geously higher, in particular up to 100%, which corresponds
to a 12C/"C isotopic ratio of 1.2x107'2, in the case of PEBA
having PA 11 blocks and PE blocks comprising PO3G,
PTMG and/or PPG resulting from starting materials of
renewable origin.

[0063] Use may be also be made of a copolyether-block-
urethane comprising a flexible poly(oxyalkylene) block and a
polyurethane block.

[0064] The polyurethane blocks can be obtained by reac-
tion between a diisocyanate and a diol.

[0065] The flexible polyether blocks can be as described
above in connection with the PEBAs.
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[0066] Use may also be made of a copolyether-block-ester
comprising a flexible poly(oxyalkylene) block and a polyes-
ter block.

[0067] Thepolyester block can be obtained by polyconden-
sation, by esterification of a dicarboxylic acid, such as isoph-
thalic acid or terephthalic acid or a biosourced dicarboxylic
acid (such as furandicarboxylic acid), with a glycol, such as
ethylene glycol, trimethylene glycol, propylene glycol or tet-
ramethylene glycol.

[0068] The flexible polyether blocks can be as described
above in connection with the PEBAs.

[0069] The process according to the invention comprises
the feeding of an extruder (for example a twin-screw
extruder) with the above polymer in the solid state and the
feeding of the extruder with water. The polymer is melted and
blended with the water, and the water is subsequently
removed by venting water vapor before the departure of the
polymer from the extruder (by means ofa venting opening) or
optionally simultaneously with the departure of the polymer
from the extruder.

[0070] The water is preferably introduced in a proportion
by weight of 1% to 50% and for example of 5% to 30%, with
respect to the amount of polymer. The presence of water in the
extruder makes it possible to reduce the extrusion tempera-
ture, for example by 10 to 60° C. approximately in the case of
polymers of copolyether-block-esteramide type.

[0071] For example, the temperature during the extrusion
can be from 20 to 100° C. greater than the melting point of the
material (polymer and water), preferably greater by 30 to 80°
C. with respect to this melting point.

[0072] The polymer can be extruded alone (despite the
presence of water) or else in the presence of an additional
compound capable of forming a composite material with the
polymer. It is advantageous in particular to use, as additional
compound, a heat-sensitive filler. Mention may be in particu-
larbe made, as examples of heat-sensitive fillers, of starch and
especially native starch.

[0073] On conclusion of the extrusion stage, after cooling
and optionally cutting up the material, the following are
obtained: either polymer granules or, directly, shaped articles
(such as pipes, films, profiled elements, and the like), depend-
ing on the shape of the die of the extruder.

[0074] In the case where polymer granules are obtained,
these granules can in their turn be used to manufacture shaped
articles, by means of a subsequent stage of extrusion of the
granules and of injection into a mold. The molded material is
pressurized and cooled in order to provide shaped articles.
[0075] For example, the temperature during the extrusion
can be from 20 to 100° C. greater than the melting point of the
material, preferably greater by 30 to 80° C. with respect to this
melting point.

[0076] The productcan be chosen from motor vehicle parts,
textiles, woven or nonwoven materials, clothing, footwear,
sports equipment, recreational equipment, electronic objects,
computer hardware, healthcare equipment, industrial addi-
tives, packaging and household products. Mention may in
particular be made of dashboards, air bags, soles for sports
shoes, golfballs, tubes for medical use, catheters, angioplasty
balloons, peristaltic belts, the belts of conveyor belts, water-
proof-breathable products, synthetic leather and/or skin, ther-
moplastic films or packaging films.

[0077] The inventors have found, with surprise, that the
effect of low decomposition of the polymer obtained accord-
ing to the invention is retained even when the initial extrusion
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is followed by a second extrusion and injection molding, even
if the second extrusion is not carried out in the presence of
water.

EXAMPLES

[0078] The following examples illustrate the invention
without limiting it.

Example 1

Miscibility of a Copolyether-Block-Amide (PEBA)
with Water

[0079] A PEBA based on polyamide 12, sold by Arkema
France under the Pebax® brand, is used. Its molar composi-
tion is 24.8% polytetramethylene ether glycol, 73% polya-
mide 12 and 2.2% adipic acid as linking component.

[0080] A low pressure differential scanning colorimeter
(Mettler Toledo HPDSC 827', maximum pressure of 100 bar)
isused in order to study the phase separation or the miscibility
of'the PEBA and water at high pressure and high temperature.
The measurement chamber is connected to a pressure control
valve (Brooks PC 5866) controlled by a Brooks valve con-
troller (ReadOut & Control Electronics 0152).

[0081] Thus, the temperature and the pressure are set inde-
pendently in the oven of the calorimeter and constant-pres-
sure heating or cooling curves can be obtained, which makes
it possible to simulate the extrusion conditions. The water and
the PEBA powder are blended with a 70:30 ratio by weight,
the total sample weighing approximately 10 mg. The PEBA
granules are cryogenically ground in a grinder (Pulverisette
14, Fritsch) at 14000 rpm.

[0082] The results obtained are as follows:

[0083] Atatmospheric pressure, two peaks are observed
on the first heating curve. The first peak (main) is imme-
diately above 100° C. and corresponds to the evapora-
tion of the water. The second is located at 171° C. and
corresponds to the melting of the polymer. The melting
temperature is identical to that of the pure PEBA since
the water has evaporated beforehand. The cooling curve
is similar, with just one peak for crystallization of the
polymer at 146° C.

[0084] At high pressure (80 bar), just one peak is
observed at 153.5° C. The peak for boiling of the water
(normally at 295° C. at this pressure) has disappeared
and the remaining peak corresponds to the melting of a
single phase comprising the polymer and the water. This
peak is offset by 17.5° C. with respect to the peak of the
PEBA alone.

[0085] At other pressures (20, 40 or 60 bar), the melting
point of the PEBA/water phase still appears at the same
temperature of 153.5° C.

Example 2

Extrusion and Impact on the Decomposition of the
PEBA

[0086] The PEBA of example 1 is introduced into a coro-
tating twin-screw extruder (Coperion Megacompounder,
length to 1 m, L/D ratio of 40, screw diameter of 25 mm)
equipped with a water injection pump and with two venting
openings. The melting pressure imposed by the screws (of 70
to 100 bar) at the water injection point is greater than the
vapor pressure curve of the water.
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[0087] The temperature is set at 190° C. all along the screw
(with a true temperature of 20° C. lower at the water injection
point) and the rotational speed is 200 rpm. The polymer is
introduced at a throughput of 7 kg/h and the water at a
throughput of 3 1/h.

[0088] Afterdryingat90° C. for 16 h, the injection molding
of ISO 527-2 dumbbells (type 1A) was carried out on a Kraus
Maffei 80-160%. The injection temperatures were regulated
from 190° C. (feed zone) to 230° C. (nozzle), with a mold
temperature of 20° C., a back pressure of 75 bar, a rotational
speed of the screw of 80 mm/s and a holding pressure of 400
bar for 29 s.

[0089] The molecular weights of the materials are evalu-
ated by diffusion exclusion chromatography (GPC, Waters
Alliance 2695) using hexafluoroisopropanol as solvent at 40°
C. The samples are dissolved for 24 hours at a concentration
of' 1 g/l. A UV refractometer detector regulated at 228 nm is
used and calibration is carried out with polymethyl methacry-
late references. The number-average molecular weight (Mn)
and the weight-average molecular weight (Mw) are thus
given in “PMMA equivalents”.

[0090] The results obtained are summarized in the follow-
ing table:

Sample Mn Mw Mw/Mn
Unconverted crude PEBA 39 100 82 800 2.1
PEBA undergoing an 30500 63 500 2.1
extrusion/injection molding in

one stage, without water

PEBA undergoing an extrusion in 39 600 78 800 2.0
the presence of water

PEBA undergoing an extrusion in 38 100 77100 2.0
the presence of water, followed

by an extrusion/injection molding

PEBA undergoing an extrusion 36200 73200 2.0
without water

PEBA undergoing an extrusion 29 400 62 300 2.1

without water, followed by an
extrusion/injection molding

[0091] It is found that the decrease in molecular weight of
the PEBA during the conversion of said PEBA is lower when
water is used during the extrusion than in the absence of
water, which means that the polymer decomposes less in the
presence of water. Furthermore, the polydispersity index
Mw/Mn is retained.

1. A process for the conversion of a polycondensed elasto-
meric thermoplastic polymer, comprising a stage of extrusion
of the polycondensed elastomeric thermoplastic polymer in
the presence of water, in which the proportion by weight of
the water with respect to the polycondensed elastomeric ther-
moplastic polymer during the extrusion stage is from 1% to
50%.
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2. The process as claimed in claim 1, in which the extrusion
stage is carried out in an extruder, the process comprising the
feeding of the extruder with polycondensed elastomeric ther-
moplastic polymer, the feeding of the extruder with water and
the venting of water vapor from the extruder.

3. The process as claimed in claim 1, in which the extrusion
stage is carried out ata temperature from 20 to 100° C. greater
than the melting point of the polycondensed elastomeric ther-
moplastic polymer in the presence of water, preferably
greater by 30 to 80° C. than this melting point.

4. The process as claimed in claim 1, in which the propor-
tion by weight of water with respect to the polycondensed
elastomeric thermoplastic polymer during the extrusion stage
is from 5% to 30%.

5. The process as claimed in claim 1, in which the poly-
condensed elastomeric thermoplastic polymer is chosen from
copolyether-block-amides,  copolyether-block-urethanes,
copolyester-block-urethanes, copolyether-block-esters and
the blends of these and is preferably a copolyether-block-
amide.

6. The process as claimed in claim 1, in which the poly-
condensed elastomeric thermoplastic polymer is a copoly-
ether-block-amide comprising from 1% to 80% by weight of
polyether blocks and from 20% to 99% by weight of polya-
mide blocks, preferably from 4% to 80% by weight of poly-
ether blocks and from 20% to 96% by weight of polyamide
blocks.

7. The process as claimed in claim 6, in which the copoly-
ether-block-amide comprises a flexible poly(tetramethylene
ether) glycol block.

8. The process as claimed in claim 6, in which the polya-
mide is polyamide 12.

9. The process as claimed in claim 1, in which the poly-
condensed elastomeric thermoplastic polymer is extruded in
the absence of any other compound, with the exception of
water.

10. The process as claimed in claim 1, in which the poly-
condensed elastomeric thermoplastic polymer is extruded in
the presence of an additional compound capable of forming a
composite material with the polycondensed elastomeric ther-
moplastic polymer, the additional compound preferably
being a heat-sensitive filler.

11. The process as claimed in claim 1, comprising the
production of at least one shaped article on conclusion of the
extrusion stage.

12. The process as claimed in claim 1, comprising the
production of granules on conclusion of the extrusion stage.

13. The process as claimed in claim 12, comprising subse-
quent stages of melting and of extrusion of the granules and of
injection into a mold, making it possible to obtain at least one
shaped article.



