1 Method for producing a thernoplastic polynmeric matrix 5 The present
invention relates to a nethod for producing a thernoplastic polyneric
matri x by adding a suspension containing a silicate conpound and/ or
barium sul phate during the polynerization of said polyneric matrix.
The invention also relates to various articles obtained by form ng
this polynmeric matrix, such as yarns, fibres, filanents, filnms and
nmoul ded articles. 10 The appl i cant has devel oped a net hod for

produci ng a ther nopl d\ﬂetr@dﬁgr prastucingca rssiaplasiicgolwueria gnatrix
suspensi on contai ning at | east one conpound chosen from i norganic
silicate fillers and barium sul phate during the pol ynerization of
said polymeric matrix. 15 The method of the invention makes it

possible in particular to obtain a veré good di spersion and
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Specifically, the introduction of the silicate conmpound and/ or barium
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the advantage of being relatively inert and of not reacting with the polymeric
matrix. Thus, the silicate compound and/or barium sulphate do not cause
30 problems of degradation, colouring or yellowing of the articles obtained. The
silicate compounds, in particular tourmaline, and the barium sulphate also make it
possible to comply with the desired properties in terms of cost, and of ease of use

and of introduction into polymeric matrices, such as thermoplastic matrices. The



15The inorganic silicate filler is advantageously chosen from
actinolite, tourmaline, serpentine, kaolin and ot her
alumnosilicates. It is preferably tourmaline. The thernoplastic
polyneric matrix may be chosen fromthe group conprising: polyani des;
pol yesters; polyvinyls; polyvinyl chlorides; polyvinyl acetates;
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al i phatic, _saturated primary di am ne, polyam des obtained by
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and/ or isophthalic_acid, or, copolyam deﬁ obt ai ned from adi pi c acid,
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polyamides; polyesters; polyvinyls; polyvinyl chlorides; polyvinyl acetates;
polyvinyl alcohols; acrylic polymers such as the PMMA, SAN or ABS copolymers;
20 polyolefins such as polyethylene, polypropylene and polybutylene; cellulosic
derivatives such as cellulose acetate, cellulose ester plastics; polyurethanes;
copolymers thereof and/or blends thereof.
As thermoplastic polymer, preference is in particular given to polyamides, such as
polyamide 6, polyamide 6.6, polyamide 11 or polyamide 12; and polyesters, such
25 as polyethylene terephthalate (PET), polybutylene terephthalate (PBT),
polytrimethylene terephthalate (PTT), copolymers thereof and/or blends thereof.
As preferred polymers of the invention, mention may be made of semicrystalline
or amorphous polyamides and copolyamides, such as aliphatic polyamides, semi-
aromatic polyamides, and more generally linear polyamides obtained by
30 polycondensation between an aliphatic or aromatic, saturated diacid and an
aromatic or aliphatic, saturated primary diamine, polyamides obtained by
condensation of a lactam, of an amino acid, or linear polyamides obtained by

condensation of a mixture of these various monomers. More specifically, these



The polyneric matri x nmay al so conprise additives generally used in
the field, which may, for exanple, be reinforcing fillers or
extenders, flane retardants, UV stabilizers, heat stabilizers,

pi gments and | ubricants. Nunerous nethods for the pol ynmerization of
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Numerous methods for the polymerization of thermoplastic polymeric matrices
15 known to those skilled in the art may be used according to the present invention.
These methods comprise specificities depending on the polymeric matrix that it is
desired to obtain.
Said suspension comprising a silicate compound and/or barium sulphate is
preferentially introduced into the polymerization medium before the polymerization
20  has probably started or else when the polymerization has already begun, in
particular when the polymer has a low degree of polycondensation.
For the production of polyamide 66, the polymerization may comprise, according
to the standard method, a salt N concentration step and a polycondensation step
comprising the following phases: a pressurized distillation phase, a
25 decompression phase, a finishing phase, and, optionally, an extrusion or forming
phase. The suspension containing a silicate compound and/or barium sulphate is
preferentially added during the pressurized distillation phase.
For the production of polyamide 6, the polymerization may comprise a step of
mixing molten caprolactam with water and, optionally, chain limiters, a heating
30 step, optionally a pressure increase step followed by a decompression step,
optionally a vacuum finishing step, an extraction step and a drying step. In the
case of polyamide 6, the suspension containing a silicate compound and/or

barium sulphate is preferentially added during the initial step of mixing molten



caprolactamw th water and optionally chain limters. For the
production of a polyester, the polynerization nmay conprise a bl ending
step, a transesterification or esterification step, optionally a
concentration step, and a vacuum pol ycongensation step. In the case
of a polyester, the suspension 5containing a silicate conpound and/ or
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" factant” is intended t d which nodifi t h
surface t RQVBIPTSMEH TBARTRRE: i 260y Cts vl Rl bS y5€8mpr i se

organi ¢ sofrMené fsperidfh agayrlthtdaddbpfe aUFABLINEs, 256N AUsS anfiniS Yurfactants
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20  surfactants (polyalkoxylated alkylphenol, fatty acid, amine, fatty acid amide and
amidoamine derivatives, ethylene oxide or propylene oxide condensates with
ethylenediamine, alkylpolyglucosides, etc), amphoteric surfactants
(alkylamphoacetates, etc) or zwitterionic surfactants (betaines). These agents
may represent from 0.05% to 1%, preferably from 0.1% to 0.7%, more
25 preferentially 0.2% to 0.5% by weight, relative to the total weight of the
suspension, before settling out. The term "surfactant” is intended to mean a
compound which modifies the surface tension of the suspension.
Said suspension may also comprise organic solvents, such as aliphatic or
aromatic alcohols, glycol ethers (methanol, ethanol, propanol, isopropanal,
30 propanediol, ethylene glycol, glycerol, benzyl alcohol, butoxypropoxypropanal,
etc). These solvents may represent from 0.1% to 50% of the weight of the
suspension.

As polymeric matrix monomers, mention may, for example, be made of



As polyneric matrix nononers, nention may, for exanple, be nade of 5
caprolactam in particular for the production of polyam des, or

et hyl ene glycol, in particular for the production of polyesters

These nmononers may in particular represegt fromO0.1%to 70% of the
wei ght of the suspension, preferentially from15%to 60%
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preferenti Ebfﬂn&l@ﬁ@buoﬁ@@&ﬁf@b@@aﬁwiﬁd@eam RqeBbLOBUshBRsIO |dop@sing a silicate
conmpound and/ or barium sul phate may be in the form of particles
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in 20 the ormo tlc nstl’tu ed essen crystals
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| east one inorgapi ¢.and/.or ani c, compound. The particles of
t our mal i ne® aSHE%S{}"r&fS BreH L?ﬁ’?@%f #ed'e may have an average dianeter
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20 the form of particles constituted essentially of crystals of silicate compound and/or
barium sulphate, optionally coated with at least one inorganic and/or organic
compound.
The particles of tourmaline andfor of barium sulphate may have an average
diameter (d50) of less than or equal to 2 pm, preferentially less than or equal to
25 0.8 ym, more preferentially from 0.1 to 0.5 um, and in particular an average
diameter of approximately 0.3 to 0.5 um.
The suspension may comprise from 5% to 50% by weight of silicate compound
and/or barium sulphate, preferentially from 10% to 40%, relative to the total weight
of the suspension.
30 The proportion by weight of silicate compound and/or barium sulphate relative o
the total weight of the polymeric composition may be from 0.01% to 10%,
preferentially from 0.05% to 7%, even more preferentially from 0.1% to 5%,

particularly from 0.2 to 3%.



6 Sai d suspension nay be produced by nmeans of a method conprising at

| east the following steps: a) at |east one silicate conmpound and/ or
barium sul phate is brought into contact with water and/or at | east
one conpound chosen fromthe group 5conpgi sing: surfactants, organic
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step a) isSsid susmbrsnramadychd prapeedus medns RErS@etiRl sbmpfigihg at least the
conpound apcglé)or bar| um sul phate in the water, in particular so as to

reduce t he!dPWiNG$tePlie aggl onerates; and 10c) the suspension obt ai ned
is filtered ysig Ié’agt' bﬁé’rsﬂ‘!&att@ @orﬁﬁé&&'a@?{/&f bQFiHnlne@El‘(pha%e is brgnq%ﬁ)tn]nto
rally "of” at l'eas

preferentially o | east 5 pm nore preferent
pm The expr essD@lﬂtat':f WIthewaWrtancHOIpet st oat campotiethdbdsen freartha group

filter i ch does_nat. al a{ cl es hawn adlamat{\%j greter t han

a value’in pm t8°r88§'§m9hr 5'&1' CigRle XEAPICe, SAVENTS: ANYPT h PRIIBRHC s madrix
of 1 pm does nomoplcharspart i cI es having a 15 di aneter gr eat er than 1
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20  loop. A 10 ym filter and a 5 pm filter can in particular be placed in series, with the
suspension being made to circulate in the loop for a few hours. Several identical
or different circulation loops can also be placed in series.

The presence of silicate compound and/or barium sulphate in a polymeric matrix
may be determined by various methods well known to those skilled in the art,

25  such as thermogravimetric analysis (ash method), or by qualitative direct analysis
of the elements, for example barium, by X-ray fluorescence spectrometry,
optionally followed by quantitative elemental assay of the element (for example,
barium) after sulphonitric mineralization by atomic spectrometry, in such a way as
to deduce therefrom the amount of compound. It is also possible to quantitatively

30 determine the element (for example, barium) by microanalysis and/or to dissolve
the polymeric matrix in a solvent, to filter out the additive and to analyse it by
X-ray diffraction.

The present invention also relates to the use of the composition based on a



7 thernoplastic matrix containing a silicate conpound and/or barium

sul phate, for the production of articles, such as yarns, fibres

and/or filanents, filnms and noul ded articles. The conpositions may be
formed into articles directly after polyperization, wthout
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one or nor golyonesizetipoewithEol Intt¢rmqiﬁ1aidlﬂnhddmab®n ramldtrra‘meltm@rstegear'l'rhrey may
menti on. ma eofterreth ds .0 i,npi ng ,or spin-draw.n

Pl drdw PSR, BF, o ek SepUB: RlerrBe B Weiag TeReiin e stbseauent

Spi nni ng speREitivE foling Y &sMExraIebforthedyeadctivn B'f gﬁo@a@@%rﬁ@rbgmmr the

at a spinning eed of greater than or equal to 300

preferenti arqqucgpe@ﬂ‘éarﬂ%ahraﬁrawgaﬂ!aﬂ@n@oo n ni n. Such rret hods are

of ten deno | 1:0 Y al. [

FOY (ful l yhgﬁhg{ﬁ%ﬁ?/%) ‘%f ”1%8{’ gra ab%pﬁ%a '{ﬁvﬁaﬁ%‘ﬁg} . 87Mg the
(hi ghly ortempeditiparof tie Imv@nﬂpﬂe@assf tryoegh edpitntaatss eOMpmsMgnbne TdrefRre
yarns nay aléco be textured, depending on the use for which they are

i nt end®. $HEC8Par ns obt ai ned by these net hods are nmost 20

parti cul ar gy gl j@%h@t.é%f WL@tif@érﬂgHﬂérﬂﬁ Aikyobe Il dd ?ﬂhh%e’fhloas of
surfaces. According to the Invention erm) astic poly

mat ri x rraysrblenln@ed)rf spinpirading my spintdia- mmnng(awhmhhmvamgaranhamemt be

Sene i GhST] DG Bl FaoRst by BB e A SRR By o
fibres, th ééd %'”p”ﬁﬂﬁﬁg WEVa fsgrhnﬁfqagpé@e; diegdettdiethanO8riRRil 48 3000 Rdnin,

formof a strand or alap, directly after Spinning or in a subsequent
oper at Ton, ptﬁfermtsaﬁseﬂraa Byanc or ngratd! alid 4600 m/mie. fSuﬁhegnQibD@$ rere often

may be use t r f ?“B‘W I
The corrposrg(ta'tlt'%r’?g tﬂgﬂ% %@0{&%@1 or %%’%élhg%% ?%gj f%n 'fI (?‘HQ Orﬁﬂlﬁed
yarns, fi bym)amﬂ thégrb’w@mla drawiritg dravEIOtY (High®yoristded g@rn/&fth(w&peed
30 treatnents, such as, for exarr_ﬁlm%eq drawi ng in one continuous ste

e

or in a su @r&@é@ﬁthaamﬂaﬁmn& ewarﬁserassaleprhje teyied, @wen«v@ng bn the
brai di ng, E%tfé‘rr\}vﬁﬁh tﬁmyﬁrbqﬁbenﬁfeg Q(ya?ﬁé Bb gg%é%(é %tﬁ?@g are_most
treatnment, throw ng, tw sting, I or ei ng or el ng, menfion may
in parid cupalrticbmrln,maﬂlﬁabfe foattne proqwtrodpemgen&rmnntmﬁmme s‘[rnfaces

ferred gl l1f d dye
b1 csnt 1 niEROERIS 1 ToF iR\ETR. Mo BERRARSIE DUV B Rl ™ B 07 Lieg for

yarns, fi bpesiuaid ﬁfulfﬁlb@i@%ﬂty%rﬁ@ h‘é@fdgnﬁdtlr?é%(?V@ensT@e&e |eyst it ®r BYial to
be fabrrcs or textile surfaces, such as woven, knitted, nonwoven or

rug-1like sﬁrdﬁe)dﬁlemerﬁe@erepfef@r%ﬁlaﬁhﬁss than oeraawpl’re 1. 5e:ite>e(rlh@m@"rt

beaai ng, mept 1 SREBEACRY of el e Ml e hip i RuBar e Bellined together
mat erizg s. inThee Foesest ai sirandi on aalsn d|ﬁicﬁ[§/eaﬁé|0 s?rrtmmj esr pbakosskduent

form ng a conpgsition of the invention by mean process chosen
from t he gPBEFtEBNEIVER. HgXEIed A [QIETRSS ﬁﬁ%@@ésTh%mre%@bteﬁm may g paed

extrusion, s r
o coti on 57 IR EhSH GRSt vo S bratad T RAE VAR, The Buth Pl Eon iy Hlso
obt ai ned bbermadiorohhetriredabtmrenﬁﬁirﬁaku@d pr ocesses using a sheet di e.
Preferentl t he bherm) I mat ri X g] anposed of a E am de,

= ol yest el B Vasol {6 SFhdTamens 56t DendbvenierLiBeY gBredgoonatious
vari ouso tr gahifRdlits SIseRH: a§U‘¥Br @a%téx'd@éwmgam il coMivb g step or in a

stabillzing heat treatment, antistatic 15tré&atment or sizing.
subsequent operatron deposition of sizing agent, oiling, braiding, texturing,
crimping, drawing, setting or relaxing heat treatment, throwing, twisting, and/or

dyeing. For dyeing, mention may in particular be made of bath or jet dyeing



The present invention also relates to a suspension containing a
silicate conpound and/or barium sul phate. The term "and/or" includes
the nmeani ngs "and", "or" and also all the other possible conbinations
of elenments connected with this term 208t her details or advantages
of the invention will beconme nore clearly apparent in view of the

exanpl es gpuaesbes.Ohe ptafeced Yiyby aveynadéllifonciis at h@sﬁmem%@@ dyes.
Exanpl e 1: I?Bepar atiqn of  a tourmaline suspension (slurry) The

suspensi on ' of RresRHdNYeRtion aigogeipias toraparticle phiaingad ?bllelaé’ﬂ/\ﬁrﬁ@ wps fibres
sol ution 05n§%¢'ﬁ5ﬁ'@ﬁ@§p§§)§%ﬁﬁé§ éﬁowtgﬁ%szétarﬁclggnﬁ%@t pat fa%?tc or textile

0.18% by weight, 1s prepare y mxin neralize
and 15.3 gsmffa@;adlammhpays wyoivespkattted, ﬁbewm/exm g rug-likarsurébesufThesé farticles

stirri for mnutes at a 30 stirring.speed of 1000 .r in.a
vessel  Daulae PR, PiesRieat s SUPLRR EqiTingS o pUTRRT kayeiis: sofas,
the form ofugaiROVEEIding! Patrdeds SRdasIIdws, AMHRING dify %é@%a@fteﬁmesﬂ%@éhé?é‘

at 54% After the end of the addition, the suspension IS
stirring (Ib@@remt imemtion atsa relates iastidas obtaine blysfomeg ajcdampesitlbry of

Zodi um pyr DEneRsniPa BeIRHERY SooR, HeBls CRlsBhahbh dhd e andeHpS an

suspensi onextwmdsnerpnbds@ssfs@bheﬂs sindet & fiRt Ekiriigoh a8 nd ARy WidcBs& such as
settling height of 16 c where it remains for 68 hours. 5 Exa rrpl

2: PA 68 co Péqﬁ%mw Ing.RNd AR FecHBPIORESS, tsﬁ@hrﬁﬂ iestipp Mo Wding.
copol ymer I

agueous soFﬁtﬁlgg:r?ﬂg?‘% exarret%%ﬁ%%%gﬁg%g e%( é%‘%ﬁ%’s'“g a
whi ch 30. 2sheptafie cBpefetantiniyn ﬁha taarraqplaetis nsmhmtls cnrrmbeedmfmapfﬂyem;@é a
added. 10 The pol arri de is ccording to,a conventiona

et hod conpveng Pty iRER cEe ERts GRGM o UHSTEPna oF vatibus treatment
evapor at or stape, §uéﬁ R Qﬁla%%lIY&OBi@Q@“ﬁ@ré\ng' rbtéﬂilﬂﬁ%tﬁédtel@eﬁtm | 8MBstatic
reactor, which conprises the follow ng phases ressuri ze

di sti I1%t|tﬁﬂatm%§@f§m%gstatlc pressure of 18.5 bars, a

g?cg[rprlglszzg pg%%%? .JJe%’E‘on Iéo Pee}étesc%o L? rpevt'\!”s?orﬁ (?or}cté %wlg é%%g{eaftzcl)]nr'lgound

and/or barium sulphate.
The term "and/or" includes the meanings "and", "or" and also all the other possible
combinations of elements connected with this term.

20  Other details or advantages of the invention will become more clearly apparent in

view of the examples given below, strictly by way of indication.

EXAMPLES

25 Example 1: Preparation of a tourmaline suspension (slurry)
The suspension of tourmaline at 39% was prepared in the following way:
A solution of sodium pyrophosphate in water, at a concentration of 0.18% by
weight, is prepared by mixing 8.52 kg of demineralized water and 15.3 g of
sodium pyrophosphate. The mixing is carried out with stirring for 15 minutes at a
30 stirring speed of 1000 rpm, in a vessel equipped with a high-speed disperser.
10 kg of tourmaline in the form of a powder were added so as to obtain 18.5 kg of
suspension at 54%. After the end of the addition, the suspension is kept stirring

(2000 rpm) for 70 minutes. The suspension is then diluted by adding 7.1 kg of an



a finishing phase with a final tenperature of at |east 268C, an
extrusi on phase under a nitrogen pressure of 5.5 bar. During the
pressuri zed distillation phase, after 10 mn, the 12.5 kg of the
aqueous suspension of tourmaline prepareg in Exanple 1, and then an
aqueous 20 suspension of Ti Q2 at 20% are added. A copol yner based on

PA 66, conmagusbngsalusitnm boniahiglt 0.08%pbY yaigieteofsadiiSpyrbphedptaitaest as to
The pol yner obtained is analyzed by the usual nethods and its

char act er | 8P{aF% sbsPeRSIAN; I 30V chhe t3P% suppersio. imdhen demsfasrad dnto a
id at 25 - api = 49, vl
ﬁc'7 8 g ] Hifm taﬁﬁ‘(??%ﬂe%ﬁ%%‘z‘%ﬁ?ﬂg%ﬁh&?gé%C@ﬁ@@ﬁ%rﬁgﬁ??@%@%ﬁr&

= g tour as ‘e ash ¢
Exanpl e 3: Extrusion of PA 66 with tourmaline introduced during 30

pol yrer i zati on The pol .de obtained in Exanple 2, havi final
Porosi | obxafnelad:”or PAES, Bpniiutsig: ddoutmaline: THESdikech. ey the
tour mal i nepojyineMpRii6Rd i N a single- screw extruder and extruded at
290C, through a filtration elenent. The filtration 10 elenent is

conposed of eppomel based snpbieenide &6 was prasizedrtor 15860 kg pé abfagueous
o o oblah, SRR SRR B Sl R B 40, v o
via a 5 magimiokt&d in an aqueous solution are in particular added.

10 The polyamide is produced according to a conventional method comprising a step
of concentrating the solution in the evaporator and a step of polycondensation in
an unstirred autoclave reactor, which comprises the following phases:

- a pressurized distillation phase at a static pressure of 18.5 bars,
- a decompression phase from 18.5 bar to 1 bar with a final temperature of at

15  least 264°C,

- a finishing phase with a final temperature of at least 268°C,

- an extrusion phase under a nitrogen pressure of 5.5 bar.

During the pressurized distillation phase, after 10 min, the 12.5 kg of the aqueous
suspension of tourmaline prepared in Example 1, and then an aqueous

20  suspension of TiO, at 20%, are added. A copolymer based on PA 66, comprising
2.5% by weight of polyamide 6 units, is obtained.

The polymer obtained is analyzed by the usual methods and its characteristics
are:
- relative viscosity = 44 (at 8.4% in 90% formic acid at 25°C)

25 - amine end groups = 42.7 meqg/kg

- carboxylic end groups = 78.5 meg/kg

- tourmaline = 0.2% (measured by the ash content).

Example 3: Extrusion of PA 66 with tourmaline introduced during
30 polymerization

The polyamide obtained in Example 2, having a final composition by mass of

98.3% of polyamide, 1.5% of TiO, and 0.2% of tourmaline, is remelted in a single-

screw extruder and extruded at 290°C, through a filtration element. The filtration



A pol yam de PA 66 containing 1.5%of Ti Q2 produced by a net hod
simlar to that described in Exanple 2 is mxed with a tourmaline
mast erbatch (20% of tournaline in the sanme pol yam de 66), according
to a proportion by nmass of 99% of PA 66 ¢nd 1% of tournmaline
masterbatch, in such a way that the final 10 conposition by mass is

98. 3% of p@llera@mtd@ E6mpdsSdochia TefORitand Slrfa¥e drebosl Peii’ngnd Bhgore size of
mxture is then renelted in a single-screw extruder and _extruded

under the d&MRICEHRAE P&sﬁ@eagmn@%m@tyndmnq federahce it910ndex F

for the pol yam de 66 conpositions of Exanple 3 and 15 Conparative
Exanple 4, relating to filterability through the spinning pack, is

det er m ned Gonmpasatoed Exhaiple 4a Extuisionvef 2066 veds adelitipaofiteammalifl via a
particular the pack,pressure): F=(Pf-Pi)/(M*Pi) where: 20-Pi is the
initial paé"Ras&PEE tGhe (bar) Pf is the final pack pressure (bar) M

is the tota poamidd PROSHeShidifR eIXS%U&eﬂOQ-B?Sdud:éd syaabMetﬁaa Sl t&that
t he pararreters nmeasured for the corrp03|t|ons of Exanpl e

Conpar at i veesgargd eind Exeengle veris | mixeb| witl2 detwummaling Mt@batch (20% of

Conpar at | V?omﬁﬁ%w n%hé ]Sa?n/é o%mz 68) 25’(90%9&%3?0 a pr)oportlon by mass of 99%

of PABG6 and 1% of tourmaline masterbatch, in such a way that the final
10 composition by mass is 98.3% of polyamide 66, 1.5% of TiO; and 0.2% of

tourmaline. The mixture is then remelted in a single-screw extruder and extruded

under the same conditions as in Example 3.

A filterability index F for the polyamide 66 compositions of Example 3 and
15 Comparative Example 4, relating to filterability through the spinning pack, is
determined and is calculated as follows from measured parameters (in particular
the pack pressure).
F=(Pf-Pi)/(Mt*Pi)
where:
20  -Piis the initial pack pressure (bar)
-Pf is the final pack pressure (bar)
-Mt is the total mass of composition extruded.
The filterability index on the parameters measured for the compositions of

Example 3 and Comparative Example 4 are given in Table 2 below:



Example 3 (1.5% Ti Q2 and 0.2% tourrmaline) Pi (bar) 46.5 33.21 Pf-Pi
(bar) 136.95 13.28 M (kg) 2.43 2.79 Filterability index F (kg-) 1.21
0.14 A nuch better filterability of the conposition is thus observed
with the conposition according to the inyention, in which the
tourmal i ne was introduced in the 5polynerization process, conpared
with the conpositions in which the touTasl he

10

15

20

Comparative
Example 4 (1.5%
TiO2 and 0.2%

Example 3

{(1.5% TiO, and

0.2% tourmaline)

tourmaline)
Pi (bar) 48.5 33.21
Pf-Pi (bar) 136.95 13.28
Mt (kg) 2.43 2.79
Filterability index F (kg™) 1.21 0.14

A much better filterability of the composition is thus observed with the compaosition
according to the invention, in which the tourmaline was introduced in the
polymerization process, compared with the compositions in which the tourmaline
was introduced by mixing with the polyamide matrix.

This better filterability makes it possible to increase the lifetime of the filters, and
to improve the spinning process, by limiting the increases in spinning pack

pressure, and the breaking of the filament/fibres/yarns obtained.

Example 5: Preparation of a barium sulphate suspension (slurry)

The suspension is prepared by mixing 2.13 kg of barium sulphate in the form of a
powder and 8.52 kg of the solution of sodium pyrophosphate in water, at a
concentration of 0.18% by weight, as prepared in Example 1. The mixture is kept

stirring (1500 rpm) for 3 hours.

Example 6: Preparation of a tourmaline and barium sulphate suspension
(slurry)

The tourmaline suspension of Example 1 is diluted to 20% with a solution of
sodium pyrophosphate in water, at a concentration of 0.18% by weight, as
prepared in Example 1.

The suspension is prepared by mixing 20 kg of this 20% suspension and 40 kg of
the barium sulphate suspension of Example 5. The mixture is kept stirring (1500

rpm) for 3 hours.



was introduced by mxing with the polyam de matrix. This better
filterability nmakes it possible to increase the lifetinme of the
filters, and to inprove the spinning process, by limting the

i ncreases i n spinning pack pressure, and{4 he breaking of the
filament/fibres/yarns obtained. 10 Exanple 5:Preparation of a barium

sul phat e sExaemsledn ( sPeepydatioie of aspairFiadine sndridaaned diyxitexsiigpension
2.13 kg of barium sul phate in the formof a powder and 8.52 kg of the
sol uti on ofS&EBum pyrophosphate in water, at a concentration of

0. 18% by weingh ; ' 4 Ehan M4t bs M :
0,18 DY ey PRIRe Al By IRNILHC 2005 601 souton o
t our mal i ne sadidnbaryirophcsphaiatia swserensi ancérsdamtmagipn of Thé8%oby makighe, as

suspensjon_of Exan%)ge 1 is1di luted to 20% with a solution of 20
sodi um %yrBfﬁ‘RjagB 4 EXPMRIBdler, at a concentration of 0.18% by wei ght,

as prepar eqhensUspafBlon i prEPBrexlBPeNging™s k§ PSR RA s@ép@héibﬂ@ar_%o?m? of
of this 20% suspensi on and 40 kg of the barium sul phate suspension of
Exanpl e 5. aThaqugousugespensiapof stariwinndjokigsoat 20%) Ther naxthoaiiss keptigtirring

Exampl e 7: Pﬂﬁ%ﬂ | tourmal i ne and titanium di oxi de suspensi on
(slurry) ( e {pg‘hjrﬁ)glal %l?rg‘uspensi on of Exanple 1 is diluted to 20%

with a solution of sodium pyrophosphate in water, at a concentration

of 0.18% by weight, as 5prepared in Exanple 1. The suspension is .
pr epar &@ bé‘&ﬂﬁ&&S k&rﬁpaiﬂ!@ 2608 deypaatingn hattumssulphate and titanium

i Tring ( TepneaetersibAIEh 00! ) & 6: pr eparation of a
t our mal i ne Theataunmading phetpenaiot df taampie 1 is diluted to 20% with a solution of
sodium pyrophosphate in water, at a concentration of 0.18% by weight, as

prepared in Example 1.
15 The suspension is prepared by mixing 60 kg of this 20% suspension, 15 kg of the
barium sulphate suspension of Example 5 and 15 kg of an aqueous suspension of

titanium dioxide at 20%. The mixture is kept stirring (1500 rpm) for 3 hours.

Example 9: PA 66 comprising tourmaline introduced in the
20 polymerization
A copolymer based on polyamide 66 is produced as in Example 2, except that,
after at least 10 min of pressurized distillation, the suspension of Example 7 is
introduced; in place of the suspension of Example 1 and of the fitanium dioxide
suspension.
25 A polyamide comprising 1.5% of fitanium dioxide and 0.1% of tourmaline is

obtained.

Examples 10 to 12: PA 66 comprising tourmaline and barium sulphate

introduced in the polymerization

30 A copolymer based on polyamide 66 is produced as in Example 2, except that,
after at least 10 min of pressurized distillation, the following are introduced in
place of the suspension of Example 1 and of the titanium dioxide suspension:

- Example 10: the suspension of Example 5, the suspension of Example 1 and



di oxi de suspension (slurry) The tournmaline suspension of Exanple 1 is
diluted to 20% with a solution of sodium pyrophosphate in water, at a
concentration of 0.18% by weight, as prepared in Exanple 1. 15 The
suspension is prepared by m xing 60 kg ofz this 20% suspensi on, 15 kg
of the barium sul phate suspension of Exanple 5 and 15 kg of an

agueous suspehsi fuediust sdspRindBndbPitafRINRtdicide al PO AtpdlarmhRiekedthprising
stirring (1500_rpm for. 3 hours. Exanple 9:PA ] ,
66CONPri Si ngtb@?/c'ror@n‘ ithéRm ey 6mmih%tg£tozmabwmdi Pat%p o herispoiyphate is
based on pol y&ﬁ%ﬁj\%d% is produced as in Exanple 2, except that, after
at least 10 min of pressurized distillation, the suspension of

Exanpl e 7 s Exdampiutkedhei sugpleasmnobf iBxangils Beand aheohqla@mplsasgerasich of

of the titaniym di oxjde suspension. 25 A pol yanm.de conprising .1.5% of
(1 tant U di oXIIBRUERAIGASEY 20 Bu o RETHE Cna+ioa . | bl Banist dipnide,
12: PA 66 conphishNutMiBLha®. SAb AT SBhBRA S tiahbaduced in the

pol ynmeri zation 30 A copolyner based on pol yam de 66 is produced as in
Exanpl e 2, -exexgmplentd: thafsuspeasioneefskxample & &f poplyeride ceagprising 0.3% of

distillation,,the foll ow i hRo . i
R R R e TR R
t he suspensi on of Exanple 5, the suspension of Exanple 1 and 13 the

aqueous suspension of titaniumdioxide at 20% A polyam de conprisin
1. 7% of 0t éammﬁcﬂﬁsxi B4 669, gromplisig i ndourmating, dntipgduced  in the
sul phate i L:0EH; a'ﬁ&l"‘ : ' LOR .e 6 and

t he aqueou?oﬁgbggﬁgﬂ 0 g?%'ﬁ g{r&%ﬂl ?%iﬁgagéégé%%i%%éﬁde

conpri si ngAlcogblgiet idaaetiuon giodyendde 68. kopikiutedrarmin Bxampie B, 8%edt that,

B A pol ya e 2 At 1 G 0STaBEESPURF Tk SR U o es Spogaicgy of Example 7 io

tour mal i nejdpdied hafiabardrumesilspRatBn 6f PRARLREY and of the titanium dioxide
15  suspension.

The polyamide obtained is mixed with a masterbatch of barium sulphate (40% of

barium sulphate and 60% of polyamide 66), in such a way that the final

composition by mass is 1.5% of TiOp, 0.1% of tourmaline and 0.8% of barium

sulphate. The mixture is then remelted in a single-screw extruder and extruded

20  under the same conditions as in Example 3.

Example 14: PA66 comprising tourmaline introduced in the
polymerization and barium sulphate introduced in the extrusion
A copolymer based on polyamide 66 is produced as in Example 2.

25  The polyamide obtained is mixed with a masterbatch of barium sulphate (40% of
barium sulphate and 80% of polyamide 66), in such a way that the final
composition by mass is 0.4% of TiO2, 0.7% of tourmaline and 1.5% of barium
sulphate. The mixture is then remelted in a single-screw extruder and extruded
under the same conditions as in Example 3.

30



10 Exanpl e 13: PA 66conpri si ngt our mal i nei nt r oducedi nt he

pol ynmeri zati on and barium sul phate introduced in the extrusion A
copol yner based on polyam de 66 is produced as in Exanple 2, except
that, after at least 10 min of pressurizegd distillation, the
suspensi on of Exanple 7 is introduced in place of the suspension of
Exanple 1 and of the titanium di oxi de 15suspensi on. The pol yam de
obtained is mxed with a nmasterbatch of barium sul phate (40% of
bari um sul phate and 60% of pol yam de éﬂ)_/;\m such a way that the
final conposition by mass is 1.5%of Ti02, 0.1% of tourmaline and
0.8% of barium sul phate. The m xture is then renelted in a

si ngl e- scr ew txMeitded fangreducingledc@fpositien bdsedsane dwrtidplaste pslymeric

Exanpl e_3. Exampl e .14: PA 66coppri sing tournalinei ntroducedin the
pol yier § zat i on BATEHIVANDY Bhieast 011t GADERUNFNCHIRE LRORL BRI Siicate

copol ymer based figarsPHd/BAIIGA Va@?ahﬂa?e,pél%&@t%ﬁzé‘é il maﬁéaéﬂ%lp%ngiranhatngé]ﬁing at

pol yam de obtained is m xed 1 a masterbatch of bariumsulp
(40% of bari um adspihe campoBtdinintpsiuged bkfoss oy dutingutite polymerization of

t he final Conp()?aitdﬁﬁy%?éfigﬁgw%s 0.4% of Ti 02, 0.7% of tournaline and

1. 5% of barium xture is then renelted in a
singl e-screw extruder and extruded under the sane conditions as in

Exanmple 3. 14 CLAIMS 1. Method for producing a composition based on
a t her M®pl ast4-c Mpshodeaqeerding dat ¢laim dortharastatzed in daglt thengliedigps ih@sen

chosen from i n.o'ﬁ%f’rﬂggtir%lﬂté Ct%ﬁnéliir{é,%%ﬁ?éfﬂﬂebﬂé&m%é tfuminosilicates.

characterized in a suspensron'contai nihg a t he conpoun
is introduced before or during the polynerization of said polyneric

matri x. 102. Q ccording to imJl, characterjzed. in that the .
T exie 1o chobihed o aRbidithy) & CRIBa mehhsiSizathn, (e thaoslingte is
and ot her al um gaghddigat es. 3. Method according to Claim 2,

characterized in that the silicate is tourmaline.
15

4. Method according to one of the preceding claims, characterized in that the
thermoplastic polymeric matrix is chosen from the group comprising:
polyamides; polyesters; polyvinyls; polyvinyl chlorides; polyvinyl acetates;
polyvinyl alcohols; acrylic polymers such as the PMMA, SAN or ABS

20 copolymers; polyolefins such as polyethylene, polypropylene and
polybutylene; celluiosic derivatives such as cellulose acetate, cellulose

ester plastics; polyurethanes; copolymers thereof and/or blends thereof.

5. Method according to one of the preceding claims, characterized in that the

25 thermoplastic polymeric matrix is chosen from the group comprising:

polyamide 8, polyamide 6.6, polyamide 11, polyamide 12, polyethylene

terephthalate (PET), polybutylene terephthalate (PBT), polytrimethylene
terephthalate (PTT), copolymers thereof and/or blends thereof.

30 6. Method according to Claim 5, characterized in that the polyamide 66
polymerization method comprises a salt N concentration step and a
polycondensation step comprising the following phases: a pressurized

distillation phase, a decompression phase, a finishing phase and,



15 4. Method according to one of the preceding clains, characterized

in that the thernoplastic polyneric matrix is chosen fromthe group

conprising: polyam des; polyesters; polyvinyls; polyvinyl chlorides;

pol yvinyl acetates; polyvinyl alcohols; @grylic polyners such as the
PMVA, SAN or ABS 20 copol yners; polyol efins such as pol yet hyl ene,

pol ypropyl ene anpgtipRap Uiy lesfasiotebt WRThg pHiskY ahid 88ssedioRDeing added

cel iul ose acetate, cellulose ester plastics; polyurethanes:

copol yner s t her 8ofingrilie gistifpéerighesrr eof . 5. Method according to one

of the preceding clains, characterized in that the 25 thernoplastic

polymeric matrix is chosen fromthe group conprising: polyam de 6,

E)ol y;an‘i deI 6567. lMétMam dec?}rﬂi}ng{mbymme&l&halmctmatéﬂlIh'mlneh:hlertB@hpr@rlaa'ﬂdE B
PET), polybutyl ene terephthalate (PBT), polytrinethylene .

t er epht Pal ate ( PPBEZSIONYREO% @eﬁesaﬁamofaneﬁmmisﬂé@m!g@f@m with

Met hod accordin i a e i LN : '

pol yneri zati on %eéttﬁro %b%ﬁ?ns&g ' %ﬁég limﬁlégblﬁc%%}??t %‘%ﬁ ??g%ﬁ%ﬂagﬁéﬁéssure

pol ycondensat i omasease ciepriofowgdt be & aldcomipngspbasssp, appoesliuri zeduum

distillation phase,.a deconpressi an phase, .a finishjng phase and 5

optional |y, an SREPUGI P AT RGN B 8hd 2B/, SisnsPBh Safitgion being

added during theddegtinl td iMifalPBRpeof MiMpEhAGIRACEASHOREAD Withl Waler and,

characterized in that the polyamde 6 5 polynerization nethod

conpri $&s a st egpdenallichgimibnitens. capr ol actam wi th water and,

optionally, chain limters, a heating step, optionally a pressure

i ncrease step followed by a deconpression step, optionally a vacuum

finishing step, Mathedt acsdrdiony & ePlamnd ar ¥, ythgrastegpedsim thatutrepsivester

being added in the initial step of m xing nplten caprol actam w

. th .
water and, 100pPPOMBENARALOBHAFHIQ] RPTEFSES 8 NEPABY BlepoAdirARsasterdicatinn or
4 or 5, charact %%{e?rﬁi@a{ignt Radp t %ﬁti@ﬁélﬁf% CEoRQAnNFRiohZ alte®n Wt hQdvacuum

conprises a blending step, a transest ication or esterification
step, 6Htional | polyconrdepsatian step, sadpsuspetsmnviaeingradded before or just before

15pol ycondensat i on step, .sai d. suspensi on bei ng added before or just
before the pol yé%%aeﬁggb%'hsagw&s@?%@: Met hod according to one of the
precedi ng clains, characterized in that said suspension conprises in

addition to the conpound, water and/or at |east _ _ .
9. Method according to one of the preceding claims, characterized in that said

suspension comprises in addition to the compound, water and/or at least
20 one compound chosen from the group comprising: surfactants, organic

solvents and/or polymeric matrix monomers.

10. Method according to one of the preceding claims, characterized in that said
suspension comprises water and, optionally, caprolactam and/or a

25 surfactant.

11.Method according to one of the preceding claims, characterized in that said
suspension comprises at least, in addition to the silicate compound and/or
barium sulphate, water and a surfactant.

30
12.Method according to one of the preceding claims, characterized in that said

suspension comprises water and/or caprolactam.



20one conpound chosen fromthe group conprising: surfactants, organic
sol vents and/or polyneric matrix nononers. 10. Met hod according
to one of the preceding clains, characterized in that said suspension
conprises water and, optionally, caprol aggam and/ or a 25surfactant.
11. Method according to one of the preceding clainms, characterized in

that sai d suspgmséthodcaprdingso anel sfahe précedidglicldies, thartdaterizediinahgt the
conpound and/or barium sul phate, water and a surfactant. 30 16 13.

Met hod accor di n@i|lcét%ﬁ8"tppuﬂﬁearf511@'b@afi%@ eylahate, isc(ﬁéﬁ)aié‘t &ei fi’é@ phparticles
that the sili Catc%ngm%s%g%@ d?aﬁggfal§%fpgﬂ%§te' %oﬁﬁfo‘%.d' AnkfE barium
essentidlly o y

formof particles constitute crystals of silicate
conpound and/ or shiphiaten sptiphaltye coafrtd evithl lay least edewirtdnganicl aadfor amrganic
i norgani.c and/ or_ organi ¢ 5conmpound. 14. Method according to Caim 13,
charact 8ri zed ir?ofrﬁg)[u”ldhe particles have an average dianeter (d50) of

| ess than or equal to 2 pm preferably Iess than or equal to 0.8 pm

15. Method according to one of the preceding clains, characterized in

t hat the suspéhdilethodmgnordisg tor@aingdidt ehaeenzegeingthat gie piarticdes bave an

erative Lot ne darads NEMART IR Tef Bl AL pdualsB BAN ittt rsnhar

to one of the preegdan® 6Bairis, characterized in that the conposition
based on a thernoplastic polyneric matrix conprises fromO0.01%to 10%
by wei dAt of silicate conmpound and/or barium sul phate.

2017. Conposi ti i : [i i el
B PR PR g S TR ek o0 MR B o 0RL T e
nmeans of the netshiegeasionrcbmprises &moyn Gie tof 5@eabyrsndighb ol Gilicate compound

18. Method for producing a s nsi op containin i lLicate conmpound
and/ or  25bar | umPSCI AT SRS rglese MGTOT Ho% & BT ngiedPepe total
at |east the silj&GahtofafERRYpEnaBA/ or barium sul phate is brought into
contact with water and/ or at | east one conpound chosen fromthe group

conpri 4bng: surfactants, organic solvents and/or polyneric matrix

Tonomer s, SOb}G.H\WSthgiantc%ro?diRBttg iorr]%dofi tﬂesptrsgeaal?\g ic?aiﬁltsi, E:Flgr%c?eoriz%ﬁ ihhat the

honogenousl y
composition based on a thermoplastic polymeric matrix comprises from

0.01% to 10% by weight of silicate compound and/or barium sulphate.

20 17.Composition based on a thermoplastic polymeric matrix containing a
silicate compound and/or barium sulphate, that can be obtained by means

of the method according to any one of Claims 1 to 16.

18.Method for producing a suspension containing a silicate compound and/or
25 barium sulphate, comprising at least the following steps:

a) at least the silicate compound and/or barium sulphate is brought into
contact with water and/or at least one compound chosen from the
group comprising: surfactants, organic solvents and/or polymeric
matrix monomers;

30 b) the mixture obtained in step a) is stirred so as to homogenously
disperse the silicate compound and/or barium sulphate in the water;
and

c) the suspension obtained is filtered using a filter with a pore size of at



di sperse the silicate conmpound and/or barium sul phate in the water;
and c) the suspension obtained is filtered using a filter with a pore
size of at 17 least 10 pm preferentially of at least 5 pm nore
preferentially of at |least 3 pm 149. Suspension containing a
silicate conmpound and/or barium sul phate, that 5can be obtai ned by
means of the method agadll 80 pii §rebentidle oifattiéestcdppg shoiecoprefaeatialynof at
a thernoplastic matrix caontaining a silicate conpound and/ or barium
sul phat e, obtained byea¥ahEMof the method of production according to
any one of Clains 1 to 16, for the 10production of articles such as
yarns, fibres and/or filaments, filnms and noul ded articles.

19. Suspension containing a silicate compound and/or barium sulphate, that

5 can be obtained by means of the method of Claim 18.

20.Use of the composition based on a thermoplastic matrix containing a
silicate compound and/or barium sulphate, obtained by means of the
method of production according to any one of Claims 1 to 16, for the

10 production of articles such as yarns, fibres and/or filaments, films and

moulded arficles.



