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Novel polynerizate-based pol yner .bl ends conpri sing groups of
tetrafl uoroethyl ene derivatives, process for nmanufac- ture, articles
. obtained fromsuch bl ends and use of these bl ends in pol yner
‘conposi tions. 5 The present invention relates, in a general
manner, to novel polymerizate-based polyqrer blends conprising groups of
tetrafl uoroethyl ene derivatives (desi gnat ed herei nbel ow by
tetrafl uoroet hydvle ppdyseRitdte-based Ppliiaer (Kl drdthi EoRpRLRESg ngfoupa

manuf act ur e, to ”Letr q:]_“%rz_tol ELeieRQt trﬁd“p %xt gcgn rrgu,l__d £ extrusion
bl ow moul T hd ERa TR eeeoh houl nover bren 28T well
as to the use mrqneﬁiﬁével obtainnd |fr¥°poF‘}ﬁbrb1°ndR:(aa§09F9|@ﬁ$heae o
More particul 5] ¢ndd i PAyRr cBxposielons] ates 15 to a novel pol yner

bl end i ncluding tetrafl uoroethyl ene pol ynmeri zate particles totally or
partially encapsul at ed - by a polynmer or copolynmer resulting .from
t he pbl yneri zat i fheof preaentr amnﬂimuresletesmndrmrs vmimdrral can
be enmul si on- pabygkés Zedto' mmﬁlwl%&xz&edl.sabeao mid d

pol ynmer bl end bein bstantially frée of tetr uor I ene

pol yneri zate fFPHE ’h’f 9 ol FFOMPea °f  tekxafy %’aﬁ%’é %‘F‘t‘f%‘l es.

The novel pol ytéesbgratediperied¢nbelaw rhavdtenrtﬁHoroetH}dnmeoboMGm-f | ow ng
powder which dgegynofndave a tx%rgy;q,gy 80l RekurdNGLERY RBKI it
particul arly egg) htgea storekr 2 e

n In particular .in any type of

Dlastic 10" [BFCARTER PREATARRIPhETIF L0 B8e FALFUBLAR B1OHps
of tetrafl uor osbhjtiéng sied mnatclc\tesnpnm:/EimQ fofi these novel blends, adhe

novel polymer Bleddd.adNEg tthel Sudd'Cof peﬁassdno% kel el dgéi%ﬁfguan“ty

into a polyner conpositio ticular a fire-retar ol'ymer
conposi tion, sGPp’PPSitm“ [ ngl y i rrproves the fire resistance w thout

i mpai ring the rrenbaalﬁa&:ﬁamm,ri,e&hefpi-éeemlmnﬁweautea, and

surprisi nglsy even r@crn%/le }LT-?e:Ofbfer}Fd ”P&Jﬁpcifna& Pl asivoroethylene
' polymerizate particles totally or partially encapsulated
by a polymer .or copolymer resulting from the
polymerization of monomers or mixtures of monomers which
can be emulsion-polymerized, in particular by radical
20 route, the qaid_polymer blend being substantially free of
tetra.fluoroethylene poiymerizate filaments forming a

network connecting the part:.cles. |
The novel polymer blend may be obta.ined in the
form of a free-flowing powder which does not have a
25  tendency to block, thereby making it particularly easy to
handle and store, in particular in any type of plaatic-
for which the handling of a polymerizate including groups

of tetrafluoroethylene derivatives proves difficult.
' The novel polymer blend, when it is incorporated
30 in an effective quantity into a polymer compoait:.on, in
" particular a fire-retarded polymer composition,' surpris-
ingly improves the fire resistance without impairing the
mecﬁanical properties of the polymer composition; and
purprisingly even improves some of the mechanical pro-
35 perties of the c’ompén'ition. such as, for example, the

tennile elongation and the impact strength.

Document DE-A-3,903,547 describes mixturen of
pPolysiloxane-polycarbonate block copolymers and PTPE
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35 perties of the conposition, such as, for exanple, the tensile

el ongation and the inpact strength. Docunent DE- A- 3, 903,.547
déscri bes m xtures of pol ysi | oxane- pol ycarbonate bl ock copolyners
and PTFE , : - 2- whi ch are used as
rigid thernoplastics, having a good - eavpronnmental stress cracking

- resi stance. The m xture may be obtained, inter alia, by synthesizing -
t he bl ock copatiiprer sre nusdd psesdgdd chexmoplequiced buaingty gbos
PTFE.

PSRN £ al1Ps €5 Os d @bakkingd @ﬁﬁib Pffce AThRGS ure may

conposi tion cont a ni n%a:a tet rafI uoroet yl ene

ner. e powder
i s obtained by miR¢nPrEAPE er st 2 “' § é’f‘?"oﬁﬁ"&ér"ﬁgt hﬁﬁeenl’l)l h a
| atex of grafted popyrydiérs nﬁrnzl&tq;réun@(am)lehanrequzred quantity of

acrylonitrile; butggﬁﬁne styrene grafted polynerizate filtering and -
drying in orddr to obtain a powder powder s obt ai ned

inthis way by copreci pi tRecument t EfrA-Gyl6§.187 natqﬂfél‘?rb"ﬁal Ped Powder

co-coagul ati on  Okompéeiffon démxaimiaigi an muifﬂmx)orba!mylhe (salybeecdd 20f

havi ng hi gh S@'f aglle erQbr gnp%btt'aqﬂxle { yodn g:l% RIkR %tns g or
an 0 no

exanpl e 25% by WEI Rt or re, as a res | ow freely,
t her eby naki ng thvmlm(FFFEG?%“Q’EPW&I‘?"AM’“* a tlétgi‘o?é gopfted poly- Tne

- subj ect of the praeedzatayefss mac.u@mhua acrylonntilebubhdfienews chrene
encapsul at ed by aSiareepoboifResteacky) HELLEAE s skl Bidd do
free- fl ow ngb[y@MeP PQBdG! The subj ect of the invention is also

~a pol yl_mer Ib: end whi Cbhbln?b% idivadiedoiacthys ang Byl ysapfeaﬂlbﬁ.a-
ggrp;[): )C’rfgf ta(l‘)lJ([jaV\h?/ ?rg%lbgfl ?gi#'ee g}{)%(e?rc%? Xml%?io or oet hg ene
pol yneri zat e X9 | arﬁmcsntl@ttn:pngpe\'ﬂetlbr have the drawback of having
self-adhesion, in particular for high PTFE contents, for
example 25% .by weight or more, and as a result- do not
flow freely, thereby making them difficult to handle and
to store. _ '
20 The subject of the present :.nventicn is thus &
polymer blend which contains a tetrafluoroethylene
polymerizate, totally or partially e_ncapsulated by a
polymer or eopolymer, and which is in the form of a free-
flowing powder
25 The subject of the invention is also a polymer-
blend which includes tetrafluoroethylene polymerizate
particles, totally or partially encapsulated by a polymer
or copolymer, and which is' substa.ntiai_ly free of tetra-
fluoroethylene polymerizate filaments forming a network
30 connecting the particles of the blend together. '
| The subject of the present invention is also a
process for preparing a mnovel polymer blend which-
includes tetrafluorocethylene polymerizate particles
totally or partially encapsulated by a polymer or
35 copolymer and being in the form of a free-£flowing powder, .
the novel polymer blend being substu;tia.lly £ree of
-tetraflucroethyléne ' polymerizate filaments forming a
ne.twork connecting the particles of the blend together..
A further subject of the in§mtion is articles
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\30 connecting the particles of the blend together. The

subj ect of the present invention is also a process for preparing a
novel polymer bl end which includes tetrafluoroethylene polynerizate
particles totally or partially encapsulated by a polynmer or 35"

copol ymer and being in the formof a free-flow ng powder, t he novel
pol yner bl end being substantially free of t etrafl uor oet hyl ene

pol yneri zat eghéalmeENt or f&dHgIGr, Dy extmﬂ&bﬂl)bku!}@wﬁéfﬂrﬁﬂ%xﬁart icles
g]; t ;[ Eleelsjl endbi oget held:.ng and inj ectzon molilxlihxgrg osygéheec;tnogfelt h glrng\égnt :c 8::] s
exanpl e, by kXenrdisi on noul di ng, extrusion’ bl ow noul di ng and I njection

moul ding of the noveksill Hielene aquSBﬁl of the inventidd 88! bdmpddie subj ect
of the invention is, co articular, fire-retarded

conp05|t|50nst188ﬁprﬁ rngtlcPﬁQrt?&f?uﬁﬂﬁ‘rgﬁﬁyﬁ%ﬁp?ﬂﬁﬁﬁ?nafh%°TRﬁﬁ&bS|t|ons
obt ai ned ihgvithg mmyedyv g liykres- Osng, adbe mogpesttéenendbreithedhi cal

properties. paving improvsf 2ideldeb2stiifcd PEe £ keﬂesaaﬂwxebhmwwr bl end
10 i s produced which includes tetrafl uor oet yl ene pol yneri z- ate

particles toP&'PPﬁrBFeﬁart ially encapsul ated by a pol ymer or copol yner
obt ai ned by pol yneri Aatboding to therdnvemticoms anhsvel g lymenphberds whi ch

can be el B! sizong oducemlh\ir&r E.E@ﬁ!udé@ tr@erﬁlfqub%eéuyi@&u E;%'lyﬁgk'iﬁ- 15
The novel tetra ruoroet hyl enetBQ nmerizate-b ng, |s essentlally ,

charact eri ze®%y BARHIHA o§§ AT (R orﬁ’l‘?’fd’t"“&l‘te
- tetraf | uor oetgullyasee- pokrymecpadyeer obtaixsdd byl ypelydm:armmht abned by

copr eci pi t at lnﬁg}Toq,{L(is' Rr mixtlBdE bk b%nghé£é'a\ldluycﬁ '@ Ye emulsion-

tetrafl uoroe ene polyner- 20 I zate filanments formng a network .
connecti ng tmolpmerue rt 18 8§rBF°PF1§rb‘F3érfif‘q1d’gét REPtein particul ar for
rel a- 15 tively hi ghe abvall tetoef hydmyerhydlenaepo yater icadecbased

blend is essentially characterized by a morphology
different from that of tetrafluoroethylene-polymerizate-
based polymer blends obtained by coprecipitation and in
that it is virtually free of tetrafluoroethylene polymer-
20 izate filaments forming a network connecting the par
ticles of the blend together, in particular £for rela-
tively high tetraflucroethylene polymerizate confents.
As tetrafluoroethylene polymerizate, it is
possible to use, in the novel polymer blends of the
25 present invention, poly(tetrafluoroethylene), tetra-
fluoro-ethylene-hexafluoroethylene copolymers., and
copolymers of tetraflucorcethylene with small quantities
of copolymerizable ethylenically unsaturated monomers.
These polymers are known and are described, inter alia,
30 in "Vinyl and related polymers®”, Schildknecht, John Wiley
& Sons, ' Inc., New York, 1952, pages 484-494, and
*Fluoropolymers® Woll, Wiley-Interscience, John Wiley &
Sons, Inc., New York, 1872.
' Preferably, poly(tetrafluoroethylene) ig used.
35 The polymers and copolymers for encapsulating the
tetrafluoroethylene polymerizate may be any polymer or
copolymer obtained from monomers or mixtures of monomers

which can be emulaion-polymetized, in particulaf by
radical route.



- As tetrafluoroethylene polynerizate, it 1is
novel " pol ymer bl ends of the 25. present invention,

pol y(tetrafl uoroethylene), tetra- fl uor o- et hyl ene- hexaf | uor oet hyl ene

copol yners, and copol ymers of tetrafluoroethylene with snall

guantities of copolyneri zabl e ethyl enically unsaturated nononers.
These pol yners are known and are descfi bed inter alia,- 30 in "Vinyl and

rel ated pol ynmers", .Schil dknech John W | nc. . New York,
1952, pages 484- 4945 ar?dq;l§1 h’?—’ 5r‘5%b yrrer s'be\/\l'ﬁ'l'"l§ Wl'é?c?‘?ﬁ%r sci ence,
John W ey ¥ation Pt&jﬂlserq @ theeweyotilentiy7mf the preasent imyederably, _
pol y(t etrafd yg oah &yt £618)md B ahde. 3t polyuyreme pehy rmtalﬁwt copol yners
for encapsul ati ng the traflu | ene pol.yneriz be any

pol yner or St¥re %%’p&l‘ﬂ?ﬁe?"é’é’? iR ?‘F‘Xﬁd’ﬁ%ﬁ&ﬂﬁrs” ﬁ‘l‘ff’ﬁ?’gg %%/ NDNONEr s -

whi ch can benenupsiprappryprlsworeneg . n pekyiccthetylsyyrene, pallyept route.
-4

hy DWEPHed d'€ m&g&r&e@ﬁba& gePrhRe ! Sféi—ﬂicegg Yis | ation
polymers in the new bl ends {

resen nve mentlon may be
made of pol §uEHrend® poW@‘P’éFﬁ' QPEVF"]"" s???%‘ﬁ”e"s’)awgl‘?“é?ile'
poly-[err] - petpyaikyl ensgryloitesd- eehghstaw - poly (aachyl acrylate),
poly-[err]- BEQP

xhéwieaeqmu; a- Qyiykﬁwﬁﬁeacppi%,q polﬂgmy,hst yrene,
hal ogenat ed” po lxstyrene

acr
pol yac™ onPErYiare) . pBpIvd %é’é’r;}‘?%’t"r’yllé‘t“) “BSPyT%IH&HY(é’EWVét es) such
~as pol y(net kpelthaerylate), polp@bytxgl hyineahayi—met)e) .polgc(wmtpbyacryl ate),

| y(butyl | hyl
ﬁgtﬁgclrj;lx/at eQa Qéi?.a@e?) Yﬁ@{ @Wl t%I)e Qlgy (et hy

pol y(but yl R rrgﬁls‘mara pﬁﬂ%ﬁﬁ%d?%&éﬂw & e)pougﬁﬂéf &?Kl Ztse)
"~ pol y(vi nyl aﬂﬁlo&t;ﬁl)e,) .pobybo.yl(ﬂ;zhyndene:hlcmlld:ie)de)pol poYy (winyhaidenehl ori de),
~ poly(vijwlideng ey F 495 @Shy1PRISEKLDY] , ALEONH T ndDEublEl T M xtures.
Among the copolymers which can be used as encap-
sulation copolyﬁers in the novel polymer blends of the
present invention, mention 'may be made of copolymers of
styiene, alkyl acrylate, alkyl methacrylate, vinyl
chloride with another monomer such as an acrylonitrile,.
methacrylonitrile, alkyl methacrylate or alkyl acrylate
monomer, #é well as grafted polymerizates such as,
example, pol?bﬁtadiene, polychloroprene or styrene-
butadiene, for example an acrylonitrile-butadiene
25 copolymer rubber, an alkyl.acrylate'rubber, a atyrene-

butadiene rubber, an EPDM rubber or a gilicon rubber.

“»

possi ble to use, .in the

20

for .

According to the present .invention, 'lthe
recommended polymere are polystyrene, poly(o-alkyl-
styrenes), in particular poly(a-methylatyreng). vinyl

30 polymers, in pnrticular poly(vinyl chloridei, poly(vinyl'
-acetate) and poly(methyl methacrylate). .
| The recommended copolymers for the blend of the
preaent invention are atyrene-acrylopitrile (SAN) and
acrylonitrile-bﬁtadiene-styrene (ABS) copolymers,
35 a-alkyl-styrene-acrylénitrile copolymers, in particular
afmethylstytene—acryionitrile (AMSAN) copolymers,

styrene-butadiene rubbers (SBR), and their mixtures.
Most éatticularly recommended ag copolymers are
styrene-acrylonitrile and a-methylstyrene-acrylonitrile



Anong t he copol yners which can be used as encap- sul ati on copol yners
" i.n the novel polyner blends of the present invention, nention may be
made of copol yners of - styrene, al kyl acryl ate, alkyl nethacrylate

vinyl 20 chloride with another nmonomer such as an acrylonitrile,.

met hacrylonitrile, alkyl methacrylate or allgyl: acrylate nononer, . 'as
wel | as grafted pol ynerizates such as, for exanpl e, polybutadlene
pol ychl or opr ene otopbyymers. butadiene for exanple an

acrylonitrile-butadi ene gRe pLRA VLGRS o'?.@b@hfﬁibz%é%ﬂyl% Y{aéiggméﬂt%tler
styrene- . but adi ene rubber,. an EPDIVI L# grogr a siliicon rub

According to thatepiBsERE BIYRERIIIE the JOYARSHIB BB AT s
are pol ystyrene, pakgljirenng- alskplenerally beyweemsy 01i an(ag0% Coy aweight

I thyl I
gﬁl gﬁl[ggg] g§| y)(/v?'%);éﬁe@spec\g na'/at e?ganﬁﬁla}il @ 8E EdoclglnaFatehy(eﬂdw

The recomended c®3&PFmepBdfBFefoRalYeRe °Ph8 °5 ‘“dp'f% etﬁ't wedgBhtion are
styrene-acrylonitrile (SM fiddel polymer \Blwid raidceridinhgditenehst yiwers-

(ABS) copol yrre r C in
particul ar mgt %% gt ?g%ééaggr'y oni tf 'IE'X‘LP&J(JA% QBQLX@P&? :
_copol yners, Fé‘ﬂé Mu?&o‘ﬁé?fé“rluﬁﬁé‘?‘g (2B TORFFEErHRT A Hﬁ"%FHFEst
Most particulsy | y:d’diibﬁimn(i&:d the Cppebyneésofr @ polytetrafluoroethylene

I h
_StSYr ene-acrylonitr at% n%a@‘:.%ts urﬁixigo Orf*%n Ornytr:L'olneg locesaeahmTene

copol yners tetr uor oet
pol yreri z- at aided tecPROduFe pﬂ?rﬁﬁfcﬂﬂ%téf’nt aelmv’émﬁvnemp%aw
wi dely and i s genefialdontighens) Gedi-obdtBhbtotby e gia:htinuwubhemasaﬁci to

the ;gg;'by“ﬁ;?ggt Und YekliPLiud fidd baed 1R apé&r%@ Rr ebe1 Al v &eapﬁggﬁao 05

nove
inven- = tibh nep Eeakedesr %OsFWFy%Wm@rﬂH%'GHSPGP%@Pr zati on,
preferabl'y by radical rouiihe HolymdRaRaee QataxMinklt@if§ groups of TFE

derivatives may be introduced into the reaction medium
_ for polymerizing the encapsulation polymer or copolymer -
- right £rom the start, that is to say before any
20 | polymerization has begun, or during the polymerization,:
generally before 90% by ﬁeight or more of the monomers
have been polymerized or copolymerized '
.Generally, the tetrafluoroethylene polymerizate
latex comprises 20 to 80% by weight of solids, and the
25 particle size of this latex is between 0.05 and 20 um
(meapured by laser diffracticn), preferé.bly betyleen 0.1
and 1 um. ' .
' Emulsion polymerization by radical route is a
Qell known process. The radical polyznerizé.t:ion “is.
30 described, “inter alia, in the work "Chemie macromolé-’
culaire [Macromolecular chemistryl ", volume 1,
chapter IXI, by G. CHAMPETIER, HERMANN.
Once the polymer;zation of the encapsulation
polymer has been accomplished, the next step is coagu-
as lation and drying, in order to obtain a powder of polymer
' "blend which £flows £freely, does not yave a tendency to
block and is substantially £free of tetrafluorocethylene
polymerizate filaments foziing a network connecting the
particles of the blend together.



10 nononers in the presence of a polytetrafluoroethylene | at ex.
Various enul si on-pol yneri zati on processes may be used to produce the
encapsul ati on polymner, for exanple a +di scontinuous, semi-continuous or
conti nuous ermul si on. The term enul sion used in the present application
denotes 15 an emnul sion alone or an_epul si on-suspensi on. The

pol yneri zate | atex including groups of TFE derivatives may be

i ntroduced into the reaction m@%iggg,, 1 k8rapolynerizing the encapsul ation
pol ymer or copol yner right fromthe start, that is to say before any
20 polynerization has begun, or during the polynerization; general ly
before 90% by wei gifowl polgmer bhendwrovsrsrding tohake Lreemtpian,neri zed or

copol yreri z : , ES he : et | yneri zat e
| at ex conpr Te'lg%}su%:éngt’o ‘é%%/ﬁ%§ wel geﬁclthlygfn%ol F&g%%fﬁgutgﬁée) Zgyxlt%aq%%l e size of
this |atex pRCHREYERHed by & gtyfenanacrylondtyddecdShY) | @RRLNPEH r act i on),

preferabl y wereeprefaded using@d seflitcontinuous emulsibHUpSéEOEEs.

pol ymeri zati on by_rggiﬁg!r{ggganS'a well known process. The’ _
radi cal “polyneriza escribed, inter alia, in the work "Chem e
macr onol e- cul hee noyekc MBAEc ul SPRPTERERG SRTFE" Parbitlee 1,

chapter |11] enbypeul&td/PHlY ERheHERMMMNMNe -acrylonitrileOneepbigmers

~pol yneri zati f ' . pQ :has Qﬁe .acconpl i shed, the
next step iéggggéﬁ?ﬂ?3ggggﬁé%%éﬁ#éﬂlf“ﬁﬁﬁengfxgﬁgégger éﬂBbtain a powder .of
pol yner 0 bl end RhiAEhlEELBERSTEREEPY WafHIaBeRdHtath f SeqPeEAlureyCfo

bl ock and i sethanitdtdlrredf aee1pd revoRiticuoeidy xidite. ThPOEXNEri zate

L ogaror® | UdBoiguibs"bAE" §re0UREE" Y0 bRfng o PEHLAM-SPn0bubidfe” on

- Exanpl e 1 t hyslroperoxide (CEP) redox system as a radical initiator
in combination with an ethylenediaminetetraacetic acid

15 (EDTA) chélating agent and sodium hydroxymethanesulphin-

' ate dihydrate (SFS) as reducing agent.  t-Dodecyl
mercaptan (TDM) was used as chain-transfer agent. The
tetrafluoroethylene polymerizate latex was introduced in
the form of a solution of the polymerizﬁte in a soap. The

20 soap-system. was tallow fatty acid (TFA). The reactor was
initially charged with the entire
soap/tetrafluoroethylene-polymerizate solution and with
15% by weight -of all the other solutions (SFS/EDTaA

. solution, FeSO,- solution and monomer /TDM solution)_, :

25 before starting the feed with initiator. Next, only the
CHP initiator was introduced for a certain time before
starting the feed of all the other solutions. Once the
feeds were completed, the reactor wae kept stirred at a
temperature of 60°C during a maximum post-polymerization

30 step of 180 miziutes._ A novel blend of tetrafluocroethyl -
ene-polymerizate/SAN was obtained in this way. _ '

The details of the manufacturing processes and of
the blends obtained are indicated in Table 1 below.



Novel

pol ymer bl ends according to the invention,
tetrafl uoroethyl ene pol yneri zate particles

i ncl udi ng

styrene-acrylonitrile (SAN) copolyner 5 were prepared usi ng'a

sem -conti nuous emnul si on process.

The novel

styrene-acrylonitrile copolyners
fol | owi ng nmanner:

of

(CHP) -

- Pol yneri zati on:

bl ends, articles encapsul at ed

conprising PTFE

10

m nute. The

initiator
(EDTA) chel ating agent

encapsul ated by a

by the

PTFE/ SAN) were prepared in the

al5 litre reactor was used at a tenperature
60[err] C and stirred at .120 revol uti ons per

copol ymer was prepared by using a ERBLBUE-ion/cumene
redox system as a radical
et hyl enedi am net et raacetl c acid 15

SAN

hydr oper oxi de
in conmbination with an
and s

hydr oxynet
t - Dodecyl

tetrafl uord
sol ution of

n- ate dihydrate §SFS) as 3reduci ng
mer capt an (TDM) was used -as chain-transfer agent.
edanybrmycr@gloyneri zat e |%W8X was i At458duced i4R/6° t

25

odi um
agent .

The

e formof a

dd1€apQoptati zate in a moap. The 20.6x soap Sgseem was| tall ow
fatty agid (Z'—J:u%):né[@h)f eact or was. initially char ged with
t he ent i-lr soap/ tetrafl uoroet hyl ene-pol yneri zate solutioh and with
15% by wei g t of all the other sollﬂ%&—mol utionj FeSO4
sol ution and nonorrer/T sol ution) r“SbY befQrg sfartifig . he fepd with
initiator. i T ator S|ntrod dfor a certain
tine before ~starting the feelff"cf’lh all tHRE*Bther SOTUlgI ons. {nce the
feeds were {®mpizeted, the reactor *B% kept st} Y¥red at a** tepperature -
of 60[ err] Cj durg ng=@ maxi mum post - pdd yner i zati’8n 30 st%p of 180 mi nutes.
A novel bl efcagdr beturaf bzrer oet hyl - 14.676 ene- (78l Yter i zat ¥-32N wag obt ai ned
in thi sygay| oea (tallow fatey d1@ det ai bsessf the masmef act uringsprocesses and
of the Jlends obtained are indoceleed in Tabsew 1 bel muazos
Reactor heated to 60°C then addition
of:
SOIutibn of monomers: ,
Styrene 2.5926 5.2830 - 4.2264
Acrylonitrile 1.1111 2.2642 1.8113
15 | Tom 0.0148 0.0302 . 0.0242
SFS/EDTA solution: _ . ' .
Water 4.2963 5.2075 4.3774
srs 0.0100 0.0204 0.0163
_ EDTA 0.000207 0.0004 0.0003
20 FeSO, solution:
Water ' 0.7778 1.5094 1.5094
FeS0,, TH,0 0.000081 0.0002 0.0001
o t = 0, start of feed:
CHP 0.4 0.2 0.16
Feed time (min) 27 53 53
at
t = (min) 4 d




TABLE 1

EXAMPLE No. 1 2 . -3
SAN PTFE ratio 50/ 50 . 50/ 50 - 40/ 60 Sol i ds
cont ent . 24. 3% . 34. 6% 34.6%5 (theoretical)
Initial charge of the reactor: Soap/ PTFE sol uti on: parts by
parts by parts .by wei ght
wei ght wei ght Water 8 a 106 114.
114 PTFE (dry) 25 50 60 '
Water of the PTFE 14. 676 28. 964 34.757 10 TFA
(tallow fatty acid 0.285 0. 570 0. 456 KCH
0. 0685 - 0. 1507 0. 1206 start of feed of: '
React or heat ed to 60! err]C then addition
of : oners: styrene
2.5926 segTreB30 4.2264 14.907¢  AcRY{BMRtri | @3.7736
1.1111 ARyDG2rile 1.8113 ¥5388% TD\R2.7358 10.1887
0.0148 -muo 0302 0.0242 o.0852 SFSHEBFA sol utol 0:§ 3 Wat er
0. 0204 _ tQ 0163 EDTA 24.7037 29. 2925 24.645%60002D7
0. 0004 0003 20 FeSO ey 1. sol ut ter
0.7778 mrso5094 1. 5094 ef:];i e oe°r2r4] 7|§r°yiig
0. 000081 20002 0.0001 t
= 0. start pFefSsetplucion: *
10 Water 4.4722 8.4906 8.4906
- ‘?eSO,, TH,O 0.0005 0.0009 0.0007
Feed time (min) 23 45 45
. Reactor kept &t 60°C after completing the. fesds:
Time (min) 120 180 180
15 The conversion (based on the solids content) and
the pH were monitored as a function of time for each
example. .
The results are indicated in Table 2.
' TABLE 2
20 - Example 1 Example 2 Example 3
Time Conversion pH Conversion pE Conversgion pH
(min) (%) (%) (%)
0 1.1 9.56 1.04 10.01 4.8 9.83
15 1.57 10.08 4.21  9.94
25 1s 7.22  9.62 :
30 21.88 9.61 8.92 10.06 5.49 9.84
45 44.68 9.5 29.24  9.8S 28.58 9.62
60 62.8 9.43 51.37 9.75 51.57 9.56
75 69.22 $.38 '
30 90 73.42 9.35 85.79 9.5 . 85.71°  9.41
105 77.46 9.23
120 80.67 . 9.28 91.62  9.56 93.22 9.38
138 83.8 9.15 _
150 87.25 9.15 $3.06 9.56 95.02. 9.31
35 180 . 93.7 9.55 95.82 9.32
210 - 93.87 - 9.59 96.18 9.28
233 93.7 - 9.% 96.32 9.28




cHP 0.4 0.2 ~0.16 Feed

* time (nmin) 27 53 53
at 25 t = (mn) ' 4 8

Start of feed of: Sol uti on of rononers: Styrene
14.9074 - 29. 7170 ~ 23.7736 - Acwyl-onitrile _
6. 3889 -~ 12.7358 10. 1887 . .TDM
0. 0852 0. 1698 Cofqnit3ch and BERIS@TA sol ution: Wat er
24. 7037 29. 2925 % OQ.%%Q!: blends Sﬁﬁalned were introduced in an
0. 0575 0.1146 EETA
0. 0012 0. 00Afid sclutgompiyo parts stf%???’%ﬁnﬁﬁ?Pohn warer) apg: o
4.4722 8. 4Yated to 9P.AWEEh vigordweSEtdrring7Hfler sblids content
0. 0005 0 0009 7 [
45 wagededor Ykep%&nqt eoyar ?'E%eg?%eggc%ﬂr?p%te P he S el %3
Ti me (n1n) ©  completed ipy(approximate}y 10 minutes.g, The slurry

obtained .was kept stirred at this temperature for
20 minutes before centrifuging. The powder obtained was
then re-impaéted for 30 minutes at 55°. The solids

10 content of the paste was 18%. After centrifugation; the

h powder obtained was dried in a fluidized- bed dryer at a

temperature of 60°C for approxunately 2 hours. A free-
flowing powder having a final moisture content of between
. 0.3 and 0.4% was obtained. '

15 By way of comp‘arisob, a polymer blend of
'polyﬁetrafluoroethyle‘ne and SAN was prepared containing
50% by weight of PTFE and 50% by weight of SAN by coagu-
lation (coprecipitation), under identical conditions',
from a mixture of SAN latex and PTFE latex.

20 ‘The flowability of the powders obtained was -
evaluated using a funnel test. The results are indicated
in Tables 3 and 4 below.



15

" the pH were nonitored as a function of tine for each

The conversion (based on the solids content) and

gize of the powder obtained by coagulation of a latex
mixture could not be measured because of the gelf-

adhesion of the powder, preventing it £from pasging

21
61

62
150

exanpl e.
The results are indicated in Table 2.
TABLE 2 - 20 Exanmple 1. Exampl e 2
Exanpl e 3 Ti me Conver si on pH Conver si on pH
- Conversion. pH - (mn) (8 - ' :
(9 0 1.1l 9.56 1.04 10.01 4.8
9.83 15 : TABLE 3 1.57 10.08 4,
9.94 25 | O 7. 22 Q62 30 21 55 9.
8.92 10.0 9. 4%unned. 84 _ 45 44. 68 915
29. 24 9. 89 28. B8smet . 62 15 60 e $s62.8 3.5 9.43
51.37 "9.15 : 51. Gé=) 9. 56 75 69. 22 9.38 30
90 73.42 " 9. 35 85.79 9.5 85.71 9.41
' 105 77. 46 9, 2Fime (&) 1265 ¢ 80.67%* 9. 28 91.
. 9.56 | QFuPDSAN g gpumber of taps 135 83.8 9.15
87-25 9.115 | 93. (8 thegfw®: - ° 95902 .9.31° 35 ** 180
93.7 : 9 b5 PTFE/SAN 95. 8!25!0 (9) 32 no flow 210 - ’
93. 87 9. 5P soss0 J6. 18 9.28 } 233
93.7 59- S coptoclpttatgﬁr %borgotzgtpu-
-9- ) Coagul at 0o Rshath Vi NQ:- , The pol yner |bl ends
obt ai ned wefe introduced in an acid solution (two parts of sul phuric
acid in wat gr) AB/SA  hedmedi*to 95[err*C with vil§or®usiStirring.| The
solids content 59/5¢0 _ :
Example 1 aumber of taps 0 0 2
on the funnal ’
PTFPE/SAN time (s} 2.5 5.5 5" 44 no flow
10 S0/50
Example 2 number of taps 0 0 0 3
on the funnel )
PTFE/SAN time (s) 4.5 16 34 1no flow
60/40 _
Example 3 number of taps 0 o2 8 N
on the funnel
15 IABLE 4
particle . pure SAN _PTFR/SAN PTFE/SAK PTFE/SAN PTFPR/SAN
size | ' 50/50 50/50 - 50/50 €0/40
(um) coprecipitation Example 1 Example 2 Example 3 |
>1000 26.9% 23.5% 33.6% g.9%
. 20 > 800 36.9% not 36.9% - 43.7% 14.9%
< 160 2.2\ a 3.8 3.3% 20.4%
‘< €3 - measurable "0.9% 1.0% 4£.8%
< §0 - 0.7% 0.9% -
average €95 650 720 360
25 The results show that the powders of blends
according to the invention f£low much more easily than the
powder obtained by coagulation. Particle-size measure-
ments were algo carried out on each of the powders by
passing them through a series of '‘screens. The particle
30



5. was 15% by weight. Introduction of the blend | atices was

conpl et ed
I n approximately 10 m nutes. The slurry obt ai ned was kept stirred at
this tenperature for 20 m nutes before centrifuging. The powder -
obt ai ned was: then re-inpasted for 30 mnutes at 55. The solids 10
content of the paste was 18% After centrifugation, the powder

obtai ned was dried in a fluidized-bedidryer at a t enper at ure of
60[err]C for approximately 2 hours. A free- fl owi ng powder having a
final noist BRECYERt ERF BFTBERGeeAt Willo be BREe) shatastivin sfeklt 15

Byl way ]9{ adResper i ﬁBénom?orpOiszEﬁBéas&ﬂ G&Iﬁtdh Othe PTFE content of . .
pol ytetraf r O eng AN repare ont ai_nj 50% by wei g
of PTFE andggﬁcﬁ%gxé\éir&?%o §§ﬂﬁm%§ngo§§ﬁ-p°w ©r§ é’tfi %ng‘gob?%%'f itation),
under i dent ipgl teoflet fpyiention hivem consddanabdy IomMer atendemcy PTFE

latex. 20 than the TPéwdéidVWabichihkd My CBRgRONGRIS 6Bt &l neges@s

eval uated using g.fugnel, Lest NG oLk ok LOSLGAT 0 Tables 3
TABLE 3 ' Photomicrogifaphse| of the pov_vdera of theai blhetdr
15

10 acRordingd®to  the ihvehtion and of the powder obﬁ:hgﬁe&[ﬂr])
1.5 -4 7 . . 2%, 1216 . rpure SAI\&_ rLunb,er of~ t aps
on the funné:loprecxga.ta :Lonoof eb atex dnnctu e yzre also o taljﬂgél'SAN

time
(s) 10 no flow Figure 1 is a

scanning electron migrograph
(magnification 25000 x) of the 50/50 PTFE/SAN blend
powder obtained by coprecipitation of a latex mixture. As

this figure shows, the SAN particles are linked by PTFE
filaments.

15 Figures 2 and 3 are scanning electron micrographs

(magnifi'cation_zsooo x) of the novel blends of Examples

1 and 3, according to the present invention. '
Although in PFigure 1 the number of £ilaments

connecting the powder particles are so numerous that they

20 prevent the powder from floﬁing freely, as may be seen iin
Figures 2 and 3, the powder has no filaments joining the -
particles in the case of the blend of Example 1 and
virtually no filaments in the case of the blend of
Example '3, 8o that the powders obtained flow freely, even

25 -with a level of PTFE as high as 60% by weight.

' Ag indicated previouély, the novel blends accdrd-
ing to the ' invention can be used directly to obtain
articles by extrusion mbuldin_g, extrusion blow moulding
or injection moulding. '

30 _ The novel blends according to the invention prove
to be particulariy useful for increasing the fire resis-
tance of polymer compositions, it; particular €fire-
retarded polymer compositions. . ,

' The tetrafluoroethylene pblymerizates have

as already been used as 'a.nti-drip agents in fire-retarded
polymer compositions. However, the use of these polynmer-
izates has several drawbacke. In particular, compositions
containing such tetrafluoroethylene polymerizates lead to
extruded £ilms having a very poor surface apﬁeatance,



50/ 50 5 copreci pitation nunber of tape “on the

. funnel PTFE/ SAN) time (s) 4 8 14 no flow
50/ 50 Exanmple 1 nunber of taps 0 "0 2
on the funnel PTFE/ SAN time (s)- 2.5 5.5 9 44
no flow _ 50/ 50 Example 22 . nunber of taps .- O
0 0 3 : on the funnel ‘ PTFE/ SAN
time (s) _ exﬂiSitinéGnonQﬂelﬂﬁdfbﬁm::.cles at the/ 4drface or tyFe(aan e
3 nunber of PSaf 9 1 , v
funnel 15 t@eRasiuor ethy exfe po&menziﬁﬁLETa_ N flbro?%rxﬁ C"T°er(i pure
SAN'  PTFE/ SAN in therppiymer patigzyhish-megayts in veryslow impact
50/ 50 - . 50/ birengtbOthlracter G ik . Finally,( RHp :anorporat:.on of
copr eci pi t at ion 1000 26. 9/o
23 504 33|550/ tﬁé@@%@é}aﬁ%ﬁ%&&%}oﬁw S@ate powdera ttends to
36. 9% 43. 7% increagegothe opaciyyo of the Zmitially transparent
3.8% - 3.3% matri@es#¥ - < 63 - measur abI e 0.9%
1. 0% 4. 8% <,50 7% 0. 9%
aver age 695 Apparently, thq@fo defect720&re due 36?)0

The results shéwspergiont h@f pdiker sterafiqnaeshylene paémemngceto t he
i nvention fhew NMpalitieneseasi tie tHatrifof the comaewe{on obtained by

ggflguloﬁtlgg‘:h E?rtltﬁlaepgaéers %g%"eratmn §§S| g fh'\g‘,’renvr%h gugﬁaﬁ ‘gcré';ﬁ!’ gg of
screens. The par teitdlydenggpolynerizats-ba gvahds ebrarding byo the
coagul ation of @pwnPion remedy the above drawbacks. .
| In particular, the use of these novel encapsu-
15 lated tetrafluoroethylene-polyﬁerizate-baaed blends makes
it possible to cbtain a high tetrafluoroethyiene polymer- -
izate content in a masterbatch (for example greater than
40%) , this being wvirtually :unposs:xble to -obtain using
other ways of preparing the masterbatch (for example by
20 - co-coagulation of polytetrafluorcethylene latex with a*.
latex of the polymer support). The novel encapsulated
tetrafluorocethylene-polymerizate blends are easily
dispersible and are compatible with the matrix, the very
fine particles of tetraflucroethylene polymerizates being
‘25 uniformly dispersed, which results in excellent surface
appearance of the injection-moulded or extf}xsion-mouldgd
parte while still keeping the other excellent properties
of the composition. -
In particular, the' use of the novel blends
30 according to the invention does nét adversely affect the
impact strength, in particular the multiaxial ' impact
strength, and the Izod impact strength, even with high
levels of tetrafluorocethylene polymerizate (for example
60%) . '
35 ' The' subject of the present invention ie therefore
a composition including a quantity of polymer blend
according to the invention such that the tetrafluoroeth-
Ylene polymerizate conteant, per 100 parte by weight of
polyiner matrix, is between 0.05 and 10 parts by weight,



. mxture could not be neasured because of the self- adhesi on of the
powder, preventing, it from passing f ~ through the screens.
It will be noted that this self- adhesi on phenonenon i ncreases with the
PTFE cont ent of the blend. It is clear that the powders of blend

- .accord- ing to the invention have a considerably | ower tendency 5
than the powders obtained by coagul a3 on of a |atex m xture, in

particul ar § ' TFE .cont ent Phot omi cr ogr aphs of the
powder s of ?ﬁéefg*%'ld’? d_:'%sa 55? i'rs'fé ?op?ﬁ'ésixﬁ'vé','rﬁiﬁgﬁ'and of the powder

obt ai ned by copteefqrablyi othef compgedkiah xfurthew rapogprigeebiai ned. 10
Figure 1 §g$Srearetapddtitng el ectron - mcrograph (magni fication 25000

x) of the 50/50 PTFngAN Qgend Ho&g‘er- obt ai %ed by coprecipitation of a
‘latex mixture. As ohg 1Rt PAYReZRovERAY hEABAR® pied cERE &be | i nked by

PTFE 5 fpbawears matfix of the FGqupmsiticusd &aymiingants nghel ectron
T and s acinventiBHIThs e Myt Tnkde oot ! BELPAB o pody, AT ©°
Figure 1 th® ﬁﬂ?fggf’.eo'?x‘gﬂ z’ﬁ%‘ﬁ)t's poly (ad)ylepeitayephshplakes) gachi cles are
SO numer ous ashpoly bieytyEneptevephthdinpiveded golymethgleng darephy, as may be
seen in  ephdwess 2iapd -3011%1@:90)9@85 uaspaeyfw@?néﬁéﬂ{d}%@g the
particles in the case of "the blend of Exanplé 1 an virtual'ly no
filamedfs i R#Hé”gaé'g o d N 36;"1“?1 a2 eohpt by 3pokyrlkkensse powder s
obt ai ned f| ewchr eel polyprepy2ene vixd pellyetrdlylehe PHoE yasritl gbemar@0% by
Wei ght. polyme,thacé?l&@gg Cahfis, pl&g\/i Plﬁ%hne%ﬂq ”%‘2&19‘:@)"0‘5@%‘?0” d-
ing to the inyéntion can be used directly 10 obt’ain
poly (methyl methacrylate), polystyrenes and, in particu-
lar high-impn_ct polystyrenes (HIPS), polysﬁlphones and
ls polyetherimides, acrylonitrile- butadiene-a tyrene and
styrene-acrylonitrile copolymers and acrylonitrile-
butadiene—styrene/polycarbohate blends, poly(phenylene
oxide) /polystyrene blends, and thermoplastic-
polyester/polycarbonate blends such as poly (butylene
20 terephthalate)/polycarbonate blends.
Preferably, the compositions according to .the
invention ‘are fire retarded.
'  Xs fire retardants, it is possible to use any
known fire-retardant system for the compositions. Among
25 fire retardantes, mention may be made of organophosphates
' and halogenated organic compounds. Preferably, brominated
aromatic compounds are used such as, for example, com-
pounds derived from tetrabromocbisphenol A. Pfefera.bly,
still, synergistic combinations are used -that include
30 halogenated aromatic compounds, in particular brominated
compounds, and antimony compounds, such as antimony oxide
for example. ' | :
Amoxig organophosphate fire retardants, - mention
may be made of, inter alia, phenyl bis'dodecyl phosphate,
as phenyl bisgneopentyl phosphate, polyethylene hydrogen
phosphete, phenyl bis(3,5,5’-trimethylhexyl) phosphate,
ethyl diphenyl phosphate, 2-ethylhexyl di-p-tolyl phos-
phate, diphenyl hydrogen _phosphate, bia(2-ethylhexyl)
p-tolyl phosphate, tritolyl phosphate, bis(2-ethylhexyl)



articles by extrusion nmoul di ng, extrusion bl ow noul di ng or injection
noul di ng. 30 The novel bl ends according to the invention prove
to be particularly useful for increasing the fire resis- tance of
pol ymer conpositions, in particular fire- , retarded pol yner )
conposi tions. . The tetnafLuoroethylene pol yneri zates - have
35 already been used as anti-drip agents in fire-retarded pol ymer
conposi t i ophenyidwepbegphdice Use mindnydseppobpiEte, phenyilzabheshyns sever al
dr awbacks. pla,-Babhi CYPHspha@EPOSidiidddRcetyl E)QQEQ?EH ngh@PﬁF&te _

' 0 ex d frinms havin

tetrafl uoroéthylen ol rizates |ead t rude a
very poor sc‘frir:éegy pp %}Ewe. t:r;.pheny; phosphate, halogenated g_

exhi bi t i ng vrdpheslyleghpaphaté o dHutiyle phienfacphosphidt®, 2-chloro- -

tetrafluorq I ' f oy Ng,. | LAY r L p_the pol yner

mat ri x,élv\,hiec rqggﬁ?gg*%%r%ﬁa%ﬁ'i ?rpng%%’ﬂ st ?éﬁgﬁﬁc E’gr? gg%dé{rj'?st I CS.

Final |y, tHad fiabssyvat bsdreden phogphate. o PPERLBLY okt IRPmPABaB&PYNEri Zzat e

powder s t enrgixi hhexabrichobefizeént hendpastinomyf oxidel.nitial ly transparent

matri ces. ﬁ i duss i o]

di spersion of 'thgmmFéf?g?FQ%#%g?%gﬁé e Q%%%&%@?%?%te %P cIRglrg’lecles in the

matrix of tweedomfosfirenretardants’ in the | ¢RmRqdtdongn the novel

tetrafjoor Opresent cidwdmienpongies b ahey s eddel 6006e teirrakiobd st-0 t he

i nvention renedy, the : : rtdcul an, the use

. of these no’i’/eté?n%:‘hca'ps%? q%%lggglgggggfgﬁﬁﬁlﬁﬂede? ﬁ%/?'gﬁzé(g%%él qrrlte'\zrn S"%at e- based
bl ends nakesther). polydbsprapphenobbt #advdbargarkery hrlkyl Rteflene pol yner -

Lzat e cont eﬁfallwpaoxaasé_ @fﬂatﬁﬂblfﬁe)ew Ayacedlete! hpolry (bz]:onﬂﬂ% , this ]
eing virtua i,mpossi bl e to in usin ot her s ,of preparing the

mast er bat chci’?%?dggﬁﬁ%?ee by Q%PYE%%Q%%B}J# 2 on 5P EH(SF%?%?‘?%’P&M oet hyl ene

| at ex WSth maleimide), brominated epoxy monomers or epoxy polymers,

12 .

copolycarbonates derived from a halo-subgtituted diphenol
and a diphenol, the halogen being preferably chlorine or
bromine. Preferably, this copolycarbonate is the product
of a halogenated bisphenocl A, such as tetrabromobisphenol

20 A and tetrachlorobisphenol A, and of a diphenol' such as.
bisphenocl A. Preferably, too, the fire-retarding
halogenated-organic compound is used in combination with
an antimony compound such as, for exaxple, antimony
oxide. - ' _ _

25 , It is possible to add to the compositions, -
according to the invention, any conventional additive
such as exéendera, reinforcing fillers, pigments,

colorants, UV stabilizers, antioxidants, impact modi-
fiers, etc.

30

Examples 4 fo 7 and Comparative examples A, B and C

The mixtures of'actylonitrile-butadiene-atytene
and of PTFE/SAN blende according to the invention,
indicated in Table 5 below, were prepared. The quantities
of PTFE/SAN blend added are such that the active poly-

- 35 tetrafluorcethylene content is 0.1 parte by weight per
100 parts of ABS resin.

The mechanical and fire-resistance properties of



~latex of the polyner support). The novel encapsul ated _

-tetrafl uoroethyl ene-pol ynerizate bl ends are easily di spersi bl e and
are conpatible with the matrix, the very . fine particles of

~tetrafl uoroethyl ene pol yneri zates being 25 uni form y dispersed, which:

results in excellent surface apggar ance of the injection-noul ded or

ext rusi on- noul ded parts while stTIl Keeping the other excellent :

properties SAMSS 81 - In particular, the use of

t he novel BP‘én‘éZ <E)H.laaccor intg‘jgotqg‘ttﬁg f‘ﬁvgn %?)ns‘does not adversely affect

t he i npact  stRenfifrt $eFhHarag RALNiehOwtuRerarding | vpadite

strength, asd she dwoidrachestzehginbactvetrehgth e@h accord@yupl s of

t et rafl uor et Ryl eng I A for aml.e . 609 35 " . The

subj ect of Qt?hg%ﬁr' ggggga%bgf‘}é\nﬂéﬂ? 'h?ri’e oerleong“mna‘/%%nb%%‘?’t]f%n i ncl udi ng

a quantsi tyYéPlBoPyReRE btesle accordimgotei hhet 52 27 mtendavd suth that the

tetrafl uor egleh-mul tiaxiwenempot v @Ei didtth CRBbENtaccBBAidGO0 tRAT {15 DY Wei ght .

of pgls)sn?%oggFrLga %gr‘pet ween 0.05 and-10 parts by weight, )

- 13- preferably %) parts to 6 parts by weight.

Preferably, the conposition further conprises a fire retardant.

Anmong the polyners that can be usegsiprsthe 5 polynmer matrix of the

conpositions according to the i nvention, nmention may be made of

pol ycar bon ; - : i , Iyl ene :

t er epht hal gt es) such cesperas pOear{shutBrieire Teplpithirahat erman =@l ( et hyl ene

t er eph- thal ate), wiftyl poFyfers such as® pol y{t¥i nyl ¢hl oride)|, 10

pol ytvi nyl lacetate), po™F¥i nyP&*tohol ), pol yal k{FRies such |as

pol ypr opyl éne and pol yet h‘y'l ene, polyacrylates and € pol ynet hacrlyl at es

such as poljysnet hyl acrylate) anee ol y(met hyl isvet hagéoy| at gp,

pol ystygendg, ditheodd PAFLECU- 5 -

. | phenoxylethans B

{fire
retardant)

23 23 23 23

$b,0, « 4 4 4 4

15 Chlorinated
| polyathylene 3
(CPR) powder

PTFR powder. 0.1
S00 um

20 Encapsulated 0.2
$0/50 PTFR/SAN

Encapsulated : 0.166¢
60/40 PIFE/SAR

cop:.aiﬁt:ntgd ' 0.5
25 20/80 PTFE/SAN '

Encapsulated

0.25
.| 40760 PTPE/SAN

Encapsulated

0.332
30770 PTFE/SAN




"lar high-inpact poIYstyrenes (HIPS), polysul phones and 15 polyetherlnldes

acrylonitril e-butadi ene-styrene -and styrene-acrylonitrile

copolymers and acrylonitrile- but adi ene- st yr ene/ pol ycar bonat e

bl ends, pol y(phenyl ene oxi de) / pol ystyrene - bl ends, and

t.her nopl astic- pol yost er/ pol ycar bonat e bl ends such as pol y(butyl ene 20
t erepht hal ate) /pol ycarbonate bl ends. .- 16 - . Preferably, the

conposi tions according to the ‘invention are fire retarded.

As fire retardants, it is possible tcEARIE £y known fire-retardant

system for the conpositions. Anong 25 fire retardants, nention may be
made of or gangphouphat-es————and—hal-ogenat-ed—organic ﬂnwnnnnde

Preferably, byfoninated Compgas O TECPHPErs € O IHonseim ( Fxap i@ us-edr-suoh-pas Exha@le

exanpl e, com pounds ders ved from t ettr abr orfobi spitenol: As Preferably,
still, synergistic conbi nat*®hs ate=ised that include=®® hal ogenat ed _
aronatlc conpunds, in partitul ar btom nated confpounds, and antf nony
conpounds, sSu¢ficassant i NDNYs0xi de ss.¢ fsors exampl €. s s 0. ng
organophosphatecflre retardants, nention may be nmade of, inter g@lia,
phenyl bi sdode phgﬁphate 35 Phenyl, (bi snggpentyl . phosphat :
pol yet hyl eqe tqge,,gmm 12% osphate %en bi s( 3, g,%' trfnethyl%exyl)
phosphat e, oas/81 hyl di phenyl phosphate 2- ethylhexyl di -p-tolyl phps-
phat e, dipherg hydr ogen phosphat &, blsgz ethylhexyl) p-tolyl
phosphat e, trl;ﬁt.r“ﬁﬁosphatﬁ bi s(3- et hyPhexyl ¥ ° 23 Henyl
phosphat e, tri“”qytm“ghosphate phenyl net hyl hydr ogen phosphpt e.
di dodecetyp f- T T b%osphate tricresyl phosphate, triphenyl
phosphat e, halogenated tri phenyl phosphate, dibutyl phenyl phosphate,
2-chloro- 5 ét‘l‘rgl“"dl heny?*-Hhosptfat’e, 22ét hyl*hekyl i ﬁhenfﬂ pho¥ptiai &
and di phenyl hm hosphat e, p055|bly i n conbination
Tensile yield 42.47 43.61 43.61 43.23 €3.37 42.69 42.73
15 atress, normal
(Xra)
Elongation to 2.45 . 2,306 2.46 2.44 2.5% 2.55 2.6
break, weld
line (%) .
20 Tensile yield 41.14 42.05 42.57 41.58 41.83 41.9 4.8
stress, weld ' .
line (MPa) -
Surface good " tibrous good good good good good
sppesarance ’
25 UL %4, 1.6 mm:
Dxipping Yes no no no 8o no no
(flaming ' )
© droplets)
Classifice-  fails the V-0 V-0 v.0 V-0 v-0 V-0
30 tion test
Comparative exgp_leé D to F _and Examples 8 to. 1l

In the examples below, the proportions of the
constituents of the compositions are expressed in weight
per cent with respect. to the total weight of the com-

as position

As in the previous examples, the compositions
'indicated in Table 7 below were prepared.



~ W th hexabronobenzene and antinony oxide.:
organi-c conpounds whi ch can be

conpositions of

't et rabr onpbi s-

pol y( br onodi phenyl

et her),
cycl ododecane),
brom nat ed epoxy

pol y( br onobenzyl

Anong hal ogenat ed
‘used as fire-retardants in the -
the 10 present invention, nmention my be nmade of
phenol A, bis(tribronophenoxy)ethane,

et her), poly(bronophenol ), poly(bronophenyl
acryl ate) or polyacrylate, poly(brono-
pol y(bronmostyrene), . pdtABUR dnophenyl - 15 nmal ei m de),
MONONEers or epoxy pol Y MRkdpies copol y'car bonat es' derived

al kyl

from a hal o- subst

preferably chlori
-the product

.20 A and tetsactk
A - Preferably,
"conpound is used
for exanple, ant
t he conpositions,

additive su
colorants, WV stdb
30 Exanpl 8 4

~

The m xtures of 4§
bl ends accordi ng
prepared. The qudnt

active poly- 35

mhﬁ&ﬂbksphenol

t LIL et—drptrenot— —amdadrphenot—tie—rateogen—bet “g
ne or ©®°**Hronine. Preferfably,” thi s copdl ycatonate i s

&f or23Ndb QgRRAledsdi sSphenol. A, suchsas.t atgsabr omobi sphenol
A, and of a diphenol such as blquenol

too, Lhe fire-retarding,. hal ogenat ed or’ganl C,
T :mlﬂ%lpéf Nt h an anflnnny conpoun Such As,
|nDny oxi de. 25 It is possible to add to .

Kould-relesgrepprdi Ng 0 e iNtentt-oh, My cotiventioonalse

GD.-rﬁém.%t.ﬁndﬁIS J.8 NFOECI ndso fluser So.4s plogaenfo§o
| i Zers, anti oxi dant S, i rrpact nodi - fi ers, et c.

t‘tf“’?‘“dfﬁj Conpar at i ve° é‘Xan‘bPSES 0o B %A (@-05 0.05 o0.08
Gé/dd et L izb . Qodpbaadi enes st yieneo. 20 .and of PTFE/ SAN

100 parts of ABS!
properties of ¢

20

25

30 -

tao-pi:hanl nvention, indi cated in Tabl'® 5 bel ow, re
ntities of PTFE/ SAN bl end adqu‘are“§ugq‘that tthe
su,t:u@}suloroet hyl ene” cont ent |s 0.1 parts by _ghlf per

- - stance

The mechanical and fire-resistance properties of

the compositions are given in Table 6.

TABLE 8 .
D 3 - F B’ 9 10 11
Notched Izod impact strength
(x3/2%)_
at 0°C - 23.¢ - - 29.1
10°*C 26.2 - - 3g.8 -
23°¢ 16.4 58.5 €0.3 15.3 15.1 4B.5  €5.0
| Tensile modulus (MPal 244C 2402 2345 2440 2354 2350 2266
Yield stress (MPa) 66.5 6€3.0 63.5 64.6 64.3 63.4  64.2
Elongation to break (%) .~ 97.3 100.3 101.0 107.% 113.7 114.3 126.4
Fire t.-lll m. 94 - 1.6 mx V2 v2 vi vo vo Vo vo
Clasgification '
UL S84 - 2.0 s
Classification Ve ve- ve vo vo -

Table B shows that_‘., by using the novel blend
according to the invention in polycarbonate resins,
excellent fire resigtance and the best compatibility, as

. shown by the exceptionall'y.high'values of elongation to

break, are obtained.-



- 15 - the conpositions are collated in Table 6. The

" Vicat test was carried out according to the | SO 306 standard, the

- lzod inpact-strength test according . to the 1SO 180 1A standard,
the elongation and tensile 5 yield stress tests according to the
1 SO 527 standard and the nultiaggal inpact-strength test according to
t he . I'SO 6603-2 st andar d.
TABLE 5

' Comparative examplesCGNRAI @- nnézggiﬁéles BoaRl 84 Exaﬁp|e
Conmpare- Exanpl e Exanpl e

tirve tive
5 tive 6 7 exanple exanple

exanpl e . In the ixa.mpleg\ below, tBe proportions of the C

ABS constxé‘t%ta are %Q.Q'en in %:qgts bylogxght pépoloo panQ.% 100 -
bi s(tribrono- , ) 23
phanoxy) etf& Eesln retardant) : Sb[err]CIerr] 4

4 5 4 IThe mixtukes indicéted in Tdbléss weré&hppepanaddd
' 80| yet hyl enﬁy mixn;% pure P'l‘fEP Bid ﬂﬁvﬂﬁs accord:.nf F&tﬂ@’@ﬁ@entzon
with a nelf-extznguzahxng PC/ABS polymer blend. The gelf-
extinguishing PC/ABS blend contains B0 parts by weight of
'polycarbonate and 20 parts by weight of acrylonltrlle-
butadiene-styrene resin, and conventional additives \fxre
retardants, antioxidants, lubricants, etc.).

10

TABLE S

Component = G H - I 12 13. 14
80/20 PC/ABS 100 100 100 100 100 100

15 |80/20 PC/PTFE 1 - -
dispersion

Coprecipitated - 1 -
20/80 PTFE/SAN

pure PTFE (500 um) - - 0.2
20 |encapsulated . - - . 0.4
50/50 PTFE/SAN

| encapsulated Lo - - - - 0.50 -
40/60 PTFE/SAN .

. |encapsulated - - - ‘
25 30/70 PTFE/SAN

The results of the mgchanical and fire-registance

tests of the compositions of Table 9 are given in Table
‘10. ' ' | |



. 500 pm 20 Encapsul at ed _ . 0.2 50/ 50
PTFE/ SAN Encapaul at ed O 1CS
60/ 40 PTFE/ SAN Copreci pltated
O S 25 20/ 80 PTFE/ SAN Enocapau#gt ad
0. 25 40/ 60 PTFE/ SAN Encapsufl-at ed
0 .333 30/ 70 PTFE/ SAN TABLE 10
- 16 - o _ - TABLE 6 -
Compar e- Conpare- Exanple Exanpl e Conpara- Exanple Exanple
tive tive I S trve S
exanpl e exanp| e EEEDT o .
=~ ~ ~~A |B ' cC & 1Vicgy 3/120 44
33.9 3B. 6 38.6 39.3 35.9 11.5 as. 9
(10 ' No4 viwgdsinodn the moltdr?. 3 204 DB72 202 46 201 Dal
10. 2 10.5 |stak®d. tea.s)

Notched Izod impact _ 36.1 44.2 28.7 45.1 43.1 44.5
5 - | streagth (k3/m?)
Multiaxial impact strength
at room temperature. (Rm} 108 131 118 115 137 140
at -20°C (Nm) 94 109 96 113 110 111
Elongation to bresak (%) 30 64 40 73 73 70
10 UL S4: 1.6 mm Vo vo vo Vo V0 Vo
{OL 94 5 V: 2.5 mm fail SV fail SV SV  fail

Table 10 shows that the compositions of PC/ABS
polymer blends according to the invention have better
multiaxial and Izod impact strengths and exceptional

1s elongation to break, while still contaihing good fire-.

resistance properties.



.5

| npact strength | . (kJ/an

: Tot al - ener
17 22 23 20 - 23 HIIMJ I!MIMIII " IIII
| npact strength 10 (M7 El ongati on to 51. 87 5 .75
55. SS 53. 25 55. 35 57.93 64.98
Tenail e yield - 42.47 1 43.61 ,, _ 43.61 43IZ§%(SHE%E§ BEEN | 69
42.73 15. *tress. nornal el ongation.t _ 2. 386
2.46 2.44 2.59 2.55 cLaiMs 6 break. weld
line It) iO- §e sile glelg 171 1 42. 05 42.57. 41. 5B
41. 33 1.9 plyger blend, %‘H’e%“s“%e& in that it jipglpfps-
Sur f ace. | polymerizageoparticiiebr dngludingogtioups ogm;—afluorogood
\g/(r)?gpl . WY 1ene derivAPRFEE eulﬁ.eallyzgr partxazlﬁr et]:cﬁpaulated by
no Y a P°}§§‘Fﬁg°’: °°P°1Y‘“°r dPBBFE?S‘} by Pﬂ?men"t}%spfl ca-

fails the monomersV/dx mixture¥- ®f monomeYsOwhich can \bé emula:.on\l 0

V-0 30

Dto F and

10

15

20

25

30

38

2.

plg(gnretz'i(}%d tff said ptoq%er blend being au.lﬁ,'e exa IV\elg g)e(?ga/l €s
the propor ti&fifs off thée"-“ﬂ““"eEBH%ﬂ‘?ueﬁ?é%?r%?@%orﬁ?éan!%ﬁs are

expressed ifomeintta network connecting the particles of the blend.

in that the encapsulation polymer or copoiynier is
obtained by polymerization of monomers or mixtures of
monomere which can be emulsion-polymerized by radical
route. '

3. Polymer blend according to Claim 1 or 2,.charac-
terized in that the encapsulation polymer or copolymer is
choaen from the group constituted by polystyrene, poly-a-
alkylstyrene, polyalkyl acrylates, polyaikyl methacryl-
ates, vinyl" polymera',' polybutadienes, styrene-acrylo-
nitrile (SAN) copolymers, copolymers of o-alkylstyrene:
acrylonitrile, acrylonitrile-butadiene-styrene (ABS)
copolymers, styrene-butadiene rubbers (SBR),
mixtures. . . ' '

and their

4. Polymer blend according to Claim 3, characterized

"in that the encapsulation polymer or copolymer is’ chosen

from the group formed by polystyrene, poly-c-methylstyr-
ene, polymethyl methacrylate, polypropyl methacrylate,

polybutyl methacrylate;' polymethyl acrylate, polypropyl .

acrylate, polybutyl acrylate, polyvinyl chloride,
polyvinylidene chloride, polyvinyl acetate, polyvinyi
alcohols, polyvinylbutyraldehyde, styrene-acrylonitrile
copolymers, o-methylstyrene-acrylonitrile copolymers,
acrylonitr’ile-buta-diene-.atyrene copolymers, and their

K mixtures.

S. Polymer blend according to any ohe of the preced-
ing claims, characterized in that the tetrafluoroethlylene
polymerizate represents 0.01 to 80% by weight 'with

respect to the total weight of the pclymeta in the blend.

Polymer blend according to Claim 1, characterized

This Shect Has Been Replaced

1M
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per cent -with respect to the t ﬂm \rtﬂ ”l ‘ime com 35 position.
As in the previous exanples, =eH

Tabl e 7 bel ow were prepared THIS SHEET HAS BEEN |
S17- - 21.- TABLE_7  REPLACED

Conponent D r 8 9 10
PC of 23,0Q) wei ghbbﬁﬁéagﬂencﬁgcgardlng to any one of the preced- 992 98 956

5 nol ecul ar _wei ht 7. 000 wei ght -

9.92' gg. g&9 claim °hara°te“’e% ‘§‘8%B%% '98”9% _fgg‘f‘rﬁfeéul ar wei ght
Moul d-r el edsee- égemng powder. 0. 40 0. 40 - 0.40 0. 40

0.40  0.4p, iQucle obtallﬁerdebf'eé:&r:%'isﬁ SHEIHS extrugion 0- 49

0. 45 0.50 0. 45 ARt | 0X] dant

0.05 b dgov "t?“d'simg 0”05“‘3“(5168 ’“°61%°9 °§. 65P°1Ymer bleRsi 20 PC (M =
23. OOO)/PTF&E:cord:.d@ 8 anyOcd® of @Ladfhs 1 to 6.-

di spersiong, P:%'&(éggs%@tnﬁ%ufacturxng

ble lud-
i 0.108 0.144  0.144 0. 12 2 §°71 R TAT
ing tetrafluoroethylene polymerizate particles totally or

partially encapsulated by a pclymer or copolymer, charac-_
10 terized in that it consists in emulsion-polymerizing a

monomer or a mixture of monomers which can be emulsion-

polymerized in the presence of a tetrafluorocethylene

~ polymerizate latex and in recovering the blend in the
form of a ‘free-flowing powder.

15 9. Process according to Claim 8, characterized in

- that the emulsion-polymerizable ménomers are monomers

which can be polymerized by radical route and in that the

emulsion polymerization ie carried out by radical route.

10. Composition characterized in that it includes a
20 polymer matrix in which a polymer blend according to any
one of Claims 1 to 6 is dispersed, the quantity_o'f_ the
said blend in the composition being such ‘that the poly-
merizate content including groups of tetraf'luoroethylene

derivatives in the composition represents 0.05 to 10% by
25 = weight with respect to the weight of the polymer matrix.

This Sheet Has Been Replaced
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15+ . - The:nechanfcal and f|re resi st ance propertles of
"the conpositions are given in Table 8.
TABLE 8

8 9 10 11 " Notched Izod i npact stm!ﬁgSHfET HAS BEEN
(kJ/n{err]) 20 at O[err]C - REPLACED 23.¢
29.1 22- 10[err] C

26 2 38. 8 . Tetn - 23[err]C _
16.4 58.5 60. 3 15.3 15. 1 69. 0 Tensi | e nodul us
(MPa) - 244C 2345 2440 2394 2350 2266
Yield stress ( le 1 me 1z te—bgg pd%?ﬂ%r ﬂ%%&as C 151%%b J§§'4
64.2 25 'gn QEP RrEaK t01. 0
107. 9 113 7 Praistr roe Y e“eF erivatiyes. o C&?S Tgmanutac= .,
V2 e, ar Gc es a1n om such blen s and use of these
d aSS|f|cat|on ends in pOIYmer ‘compo lt@fn§4 - 2.0

" Classification EERY/0) ] VO VO Vo . - 30
Tabl e 8 shows that, by usi ng the novel bl end ‘ according to, the
i nvention in polycarbonate resins, excel lent- fire resistance and
the best conpatibility, as shown by the exceptionally high val ues

of el ongation tPolymer bldﬂdﬁﬂchﬁﬂlhuﬂﬁxzdﬂﬂin that it includes paly-
merizate particles including groups of tetrafluorcethyl-
ene dérivativea totally or‘partiaily encapsulated by a
polYmer or copolymer obtained by polymerizatién of
ménomers_or mixtures of monomers which can be emulgion-
polymerized, the said polymer blend being substantially
free of tetrafluoroethylene polymerizate filaments
forming a network connecting the particles of the blend.

Reference: Figure 2.

This Sheet Has Been Rerlaced .
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Conparative exanples Gto | and Exanples 12 to 14 . In the

exanpl es bel ow, the proportions of the constituents are given in parts

by wei ght per 100 parts of resin. 5 The m xtures indicated in

Tabl e 9. were prepared by m xi ng pure PTFE and bl ends according to the

I nvention wi th a sel f-extinguishing PC/ ABS pol yner bl end. The self-

~-extingui shing PC/ ABS bl end contains 60 parts by wei ght of pol ycar bonat e

and 20 parts by weight of acrylonitrile- 10 butadi ene-styrene resin, and

~conventional additives (fire lya@tardants, antioxidants, |ubricants,
etc.). : TABLE 9 . Conponent

G H I 7 13 14 80/ 20 PC/ ABS 100 100 100

100 100 100 15 80/ 20. PC/ PTFE 1 - - - -

- ' di sper si on Copreci pitated - 1 - - -

- 20/ 80 PTFE/ SAN pure PTFE (500 pn) - - 0.2 - 20

encapsul at ed - - 0.4 - . 50/ 50 PTFE/ SAN

encapsul at ed - - - - 0.50 - :

FIG. 1



40/ 60 PTFE/ SAN encapsul at ed - - -

0.67 25 30/ 70 PTFE/ SAN _ . The results of the nmechanical and
fire-resistance tests of the conpositions of Table 9 are given in
Tabl e - 10. ' . - 19 -

TABLE 10 ' : Exanpl es '

G H 1 12 13 14 Vi scosity in the nolten 204 197
202 - 204 201 201 - state (Pa.s) Not ched 1 zod i npact .36.1
44.2 29.7 45.1 43.1 44.5 5  strength (kd/nferr]) - Mittiaxia

i npact strength at roomtenperature (Nn) 108 .131 119 . 135

137 140 . at -20[err]C (Nm2/2 94 109 96 113 110
111 El ongation to break (% 30 64 40 73 73 70 10
UL 94: 1.6 mm - VO VO VO VO VO VO UL 94 5

V. 2.5 mm : “fail 5v. fail - 5V 5v  fai




HOBET-4 1005
. Tabl e 10 shows that the conpositions of PC ABS pol yner bl ends
_according to the invention have better mul tiaxial and |z

od | npact
SLrEngLne and exceptiona) 18 eoeergation to break, while yifff llﬂlﬁfiﬁﬂllﬂlimll |

CLAAIMS 1. A tetrafluoroethylene” gglyrrer-cohta'i ning powder, e

conprising : free-flowi ng partcchems said particles conprising a
tetrafl uoroet hyl ene pol yrer at | east partially encapsul ated by a
pol ymer or copol yner selected fromthe group consi sting of

pol ystyr erie, A potgtabphaeratkyy ey eneslysbyrenatadnyhgni tgavder,

copol yners alrnlhsai-n al kyl styrene-acrylonitrile copolyners, acrylonitrile-

but adi ene-Here (gop'ol yners, styrene-butadi ene rubbers and their m xtures,
wher ei n t he encapsadfdtawigagoapamterclors copaignpartécobsaicoagriigiegulasi on

pol ymeri zatd fu e 1Ay I MOPGRGHS, i N the presence of (& 45a17
tetrafl uoroettq{w‘é'yﬁqélr?e Séc}l >¥mer 9 at eg, qgal d pol yner Sfen bei r?g Substanti al | y
free of encpsafllatmddihyd epelypetyoer cepbéymeki sadecstedf dromndgh@ net wor k
connect | ”9#&% par?é&ﬂa?fsﬁ %he bLgnd. .4 st§9'e¥rerer bl ﬁﬂ)qlfl—%ci 1ding to
Claim1l, chardcterized 1n that the encapsuration pbl ymer or copol ynmer is
obt ai ned alkylstyrenes, styrene-acrylonitrile copolymers, alpha-
alkylstyrene-acrylonitrile copolymers, acrylonitrile-
butadiene-styrene copolymers, _styrene—butadiene rubbers
and their mixtures, wherein the encapsulating polymer or
copolymer is obtained by emulsion polymerization of one
or more monomers in the presence of a tetrafluoroethylene
polymer 1latex, said polymer blend being substantially
free of tetrafluoroethylene polymerizate filaments

formihg a network connecting the particles of the blend.

2. Polymer blend according to Claim 1, characterized in
that the encapsulation polymer or copolymer is obtained
by polymerization of monomers or mixtures of monomers

which can be emulsion-polymerized by radical route.

_ 3. Polymer blend according to Claim 1 or 2, charac-
—/ terized in that the encapsulation polymér or copolymer is
chosen from the group constituted by polystyrene, poly-a-
alkylstyrene, polyalkyl acrylates, polyalkyl methacryl-
ates, vinyl polymers, polybutadienes, styrene-acrylo-
nitrile (SAN) copolymers( copolymers of o-alkylstyrene-
acrylonitrile, acrylonitrile-butadiene-styrene (ABS)
copolymers, styrene-butadiene rubbers (SBR), and their

mixtures.

REPLACEMENT SHEETS SG
O Description : paged ..... to paged .....
o Claim(s) :paged.?.to paged .2.
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by pol ynerization of nononers or m xtures of nononers V\:hl
" enul si on-pol yneri zed by radical route. 3. Polyner bl en II IH;"HHl ||I|
Claim1 or 2, charac- terized in that the encapsulation p

copolymer is chosen fromthe group constituted by pol ystyrene, pon a-

al kyl styrene, polyal kyl acrylates, pdA¥yat kyl nethacryl- ates, vinyl

pol ynmers, pol ybutadi enes, styrene-acrylo- nitrile (SAN) copol ynmers,

copol yners of a-al ky IstXrene- acrylonitrile,

acryl oni t fr | e- BAL¥BPEnRLERYr dFgordingsEo Edpamy fer Sharacyeangepuiadi ene

rubbers €EBR) . thain@nlchish1BXbYr §Solymer or copolymer is chosen - 21
Pal ymer bl end according to Caim3, Characterized in that the

encap'su| afFER SBey @Roud TUmAd Y Pelymby¥sancet r mlvne-geshylesvied by

ol ystyre p I AN oI th I I ypr opyl
Iron=3t Kacr yl gtﬁg Oﬂ)h%ﬁ%ﬁ iflretgé\éla%}aﬁ ate tep|I;ol K H}IPQ ry?%:t)e&a%trgﬂﬁg(rg
acryl ate, P°b5¥’95ﬁ¥ylmet%ﬁﬁ%&l1ﬁf@r PpaYRethyL a@ﬁﬂﬁﬁeﬂe PséIYanyIll dene

chloride, acpolyvenyl p@??EéE?l pQE¥¥iQ¥E al 68A9kSnyl  chioride,
ponVInbeutyraIdeh de, Krene acrylonitrile: copol yners,

a- nethylsP?I@ﬁén&%%9?6ﬁltF I%rldEOpoP9h§Vényl acetate, polyvinyl
alcohols, polyvinylbutyraldehyde, styrene-acrylonitrile

copolymers, oa-methylstyrene-acrylonitrile copolymers,

acrylonitrile~butadiene-styrene copolymers, and their

, mixtures.
N

5. Polymer blend according to anyone of the preceding
claims, characterized in that the tetrafluoroethylene
polymerizate represents 0.01 to 80% by weight with
respect to the total weight of the polymers in the blend.

6. Polymer blend according to any one of the preceding
claims, characterized in that it is in the form of a

free-flowing powder.

7. Article obtained by extrusion moulding, extrusion
blow moulding or injection moulding of a polymer blend

according to any one of Claims 1 to 6.

8. A process for manufacturing a tetrafluoroethylene

polymer-containing powder, comprising :

REPLACEMENT SHEET
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~acrylonitrile-butadi ene-styrene copol yners, and their ' r
Pol ymer bl end according to anyone of the preceding clains, “ j"ﬂ ”H“I
that the tetrafl uoroethyl ene pol yrrerl zate represents O. 01 s %

weight wth respect to the total ght of the polymers in the blend.

6. Polymer blend according to any onéZof the precedi ng cl ai ns,
characterized in that it is in the fornlof a free flomﬁng pomder 7.
Article. obtalgfd by, extru5|on ant & % T moul di ng o

i nj éction noul i s 1o Y, L A R a%%b dPﬁ§ t8 Sﬁyc8W€r8?lEPaFns 1to
6. 8. kq}fnmsmrdarhyrimmf act pbllygera t eataf | ubsaet hyl greertially
polyner-contalnl Lopnder r|3|n -
22 - q%ﬁomnnd?par??% mer sal8088%¥|cFegeégﬁE?FsFﬁﬁmathe

telt rafl uorg)mdpyl eneconqs)f)ﬁyxmg f af | adtystyrpeaeti al | wWaa{ ed by a
ol ymer or_.cQ sel e ro A
poly (iJist renesd,I %ESQﬁne afkyﬁ ﬁ gggle 5?%51§é§ al

polystyrene yrenes, acrylo r|Ie
copol yner sa,llailpﬂta%reaielqdcs:tawoemradleyl ordaprdllyme rsopol yameryslonitadyg-oni tri | e-
ot ad! ene SISdBIL LYY © coBbY LRRESDU! S0) £LRe DRI Porl) i X1 LT 5,

wherein the encapsulatln
and their mlxtures, whereln the encapsulating polymer or

copolymer is obtained by emulsion polymerization of one
or more monomers in the presence of a tetrafluoroethylene
polymer 1latex, said polymer blend being substantially
free of tetrafluorocethylene polymerizate = filaments

forming a network connecting theé particles of the blend.

9. Process'according to Claim 8, characterized in that
the emulsion-polymerizable monomers are monomers which
can be polymerized by radical route and in that the

emulsion polymerization is carried out by radical route.

10. Composition characterized in that it includes a
polymer matrix in which a polymer blend according to any
one of Claims 1 to 6 is dispersed, the gquantity of the
said blend in the composition being such that the poly-
) merizate content including groups of tetragluorocethylene
derivates in the composition represents 0.05 to 10% by

weight with respect to the weight of the polymer matrix.

REPLACEMENT SHEET
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e

_copolyner is obtained by enul sion pol ynerization of one or nore nononers in
the presence of a tetrafl uoroethyl ene llymer |atex, said polyner blend
bei ng substantially free of tetrafluoréet hyl ene pol ynerizate -
filaments form ng a network connecting the particles of the bl end. 9.
Process according to Claim8, charagferized.in that the

emul si on- pol yneri zabl e nononers are nononers whi ch can be polyneri zed by
radical route and in that the enul sion polynerization is carried out by
radi cal route. 10. Conpositi oPBERAHcterized in that it includes a
polymer matrix in_which a polyner blend according to any ong of Cains 1 to
6 i s di sper selovehepgiferiFate-basedyinggmaty iend ¢ 1POnIRYRY
such that theofokptragiupzoe thyleas qq@mlﬁ%? RFRcefs for manufac-

t et r agl uor oet Kprene agéiclese ohtained dxom Hudh Plepiesand suse 03f ¢ Bhe8s, by

wei ght with rbipegs 8 pedymergeempositdan yner matri x.
REPLACENMENT SHEET

Polymer blend. chnractérized in that it includes poly-
merizate particles including groups of tetrafluoroethyl-
ene derivatives totally or partially encapsulated by a
. polymer or cépqumer obtained by polymerization of
~/ monomers Or mixtures of monomers which can be emulsion-
polymerized, the said polymer blend being substantially
free of tetrafluorocethylene polymerizate filaments
forming a network connecting the particles of the blend.

Reference: Figure 2.
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