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Hovel polyaerizate-based polyaer blends comprising groups 

of tetrafluoroethy1ene derivatives, proceaa for J11AJ1Ufac­

ture, articles obtained from auch blends and use ·of these 

b1endB in polymer compositions. 

5 The prese~t invention relates, in a general 

manner, to novel polyme~izate-based polymer blends 

comprising group• of tetrafluoroethylene derivatives 

(designated he~einbelow by tetrafluoroethylene polymeriz­

ate) and to their process for· manufacture, to the 

10 articles obtained by extrusion moulding, extrusion blow 

moulding and in)ectionmoulding of these.novel blends, as 

well as to the use of these novel blends in polymer 

compositions. 

More particularly, the present invention relates 

15 to a novel polymer blend including tetrafluoroethylene 

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 radicai 

20 route, the said _polymer blend being substantially free of 

tetrafluoroethylene polymerizate filaments forming a 

network connecting the particles. 

The novel polymer blend may be obtained in the 

form of a free-flowing powder which does not have a 

2S tendency to block, thereby making it particularly easy to 

handle and· store, in particular in any type of plastic 

for which the handling of a polymerizate including group~ 

of tetrafluoroethylene derivatives proves difficult. 

The novel polymer blend, when it is incorporated 

30 in an effective quantity into a polymer composition, in 

particular a fire-retarded polymer ~omposition,· surpris­

ingly improves the fire resistance without impairing the 

mechanical properties of the. polymer composition; and 

surprisingly even improves some of the mechanicai pro-

3 S parties of the composition, such as, for example, the 

tensile elongation and the i~a~t strength. 

Document DE-A-3,903,547 de•cribes mixtures of 

~olysiloxane-polycarbonate block coJ)olymera and PTPE 

... 
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which are used ~s rigid tb.ermoplaatica. having a good 

environmental a treas cracking resistance. Tb.e mixture may 

be obtained, inter alia, by synthesizing tb.e block 

copolymers in the presence of the required quantity of 

5 PTFE. 

Document EP-A-0, 166, 187· describes a powder 

composition containing a tetrafluoroetbylene polymeriz­

ate. Tb.e powder is obtained by mixing a dispersion of 

poly(tetrafl~oroet~ylene) with a lat~x cf grafted pcly-

10 meri.zate, for example an acrylcnitrile-bu_tadiene-styrene 

grafted polymerizate, filtering and drying in order to 

obtain ·a powder. 

The powder• obtained in this way by ccprecipita­

tion (or alternatively called co-coagulation or co-. 

15 flocculation. powder•) have the drawback of having· high 

self-adhesio~, 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 'l'he subject of the present invention is thus a· 

polymer blend which contains a tetrafluoroethylene 

pclymerizate, totally or partially encapsulated by a 

polymer or copolymer, and which is in the form cf a free­

flowing powder. 

25 The subject of the invention is also a polymer. 

blend which includes t_,trafluoroethylene polymerizat.te 

particles, totally or partially encapsulated by a polymer 

or copolymer, and which .is· substantially 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 novel polymer blend which 

includes tetrafluoroethylene 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 substantially free of 

tetraf luoroethylene polymerizate f illlzrienta forming a 

network connecting the particles of the blend together. 

A further subject of the invention ia articles 
,• ~ 
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obtained, for example, by extrusion moulding, extrusion 

blow moulding and injection moulding of the novel polymer 

blend·. 

Finally, the subject of the invention is composi-· 

5 tions, in particular fire-retarded t:c:>mpositions·, compris­

ing the novel polymer blend, the compositions· obtained 

having improved fire-resistance properties and mechanical 

properties. 

According to the invention, a novel polymer blend 

10 is produced which includes tetrafluoroethylene polymeriz­

ate particles totally or partially encapsulatf;d by a 

polymer or copolymer obtained · by polymer~zation of 

monomers or mixtures of monomers which can be emulsion­

polymerized, in particular by radical route. 

15 The novel tetrafluoroethylene-polymerizate-based 

blend is essentially characterized .by a morphology 

different from that of tetrafluoroethylene-polymer;zate­

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 tetrafluoroethylene polymerizate contents. 

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 tetrafluoroetbylene with small quantities 

of copolymerizab.le ethylenically unsaturated mon~ers. 

These polymers ar~ 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 & 

Sona, Inc., New YQrk, 1972. 

35 

Preferably, poly(tetrafluoroethylene) is used. 

The polymers and copolymers for encapsulating the 

tetrafluor.oethylene polymerizate may be any polymer or 

copolymer obtained from monomers or'mixtur~s of mon~era 

whicb· can be emulsion-polymerized, in particular by 

radical route. 
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Among the polymers which can be used as encapsu­

lation polymers in the new blends of the present inven­

tion, mention may be made· of polystyrene, poly(a-alkyl­

atyrenes) such a.a poly-a-methyla~yrene, poly-a-ethylstyr-

S ene, poly-a·-propylatyrene, poly-a-butylstyrene, poly-p­

methylatyrene, halogenated polystyrene, acryli~ polymers 

such as polyacrylonitrile, polymetbacrylonitrile, 

poly{alkyl acrylates) such as poly(methyl acrylate), 

poly(ethyl acrylate), poly(propyl acrylate), poly(butyl 

10 acrylate), poly(alkyl methacrylates) such as poly(methyl 

meth~crylate), poly(ethyl methacrylate), poly(propyl 

methacrylate) , poly (butyl metbacrylate·) , polybutadienee, 

vinyl P?lymers s'!-1ch as poly"(vinyl acetate), poly (vinyl 

chloride), .Poly(vinylidene chloride), poly(vinylidene 

15 fluoride), poly(vinyl alcohols), and their mixtures. 

Among the copolymers which can be used as encap­

sula t·ion copolymers in the· novel polymer blen~s of the 

present invention, mention·may be made of copolymers of 

styrene, alkyl acrylate, alkyl methacrylate, vinyl 

20 chloride with another monomer such as an acrylonitrile,. 

methacrylonitrile, alkyl methacrylate or alkyl acrylate 

monomer, as well aa grafted polymerizates such as, ·for 

exampl·e, polybutadiene, polychloroprene or styrene­

butadiene, for example an acrylonitrile-bu~adiene 

25 copolymer rubber, an alkyl acrylate rubber, a styrene­

butadiene rubber, an EPDM rubber or a silicon rubber. 

.. Accord~rig to t~e i;>resent .invention, the 

recommended polymers are polystyrene, poly(a-alkyl·­

styrenes), in particular poly(a-methylst~ene), vinyl 

30 polymers, in particular poly(vinyl chloride), poly(vinyl 

acetate) and poly(methyl methacry1ate). 

The recommended copolymers for.the b°lend of the 

present invention are styrene-acrylo~_itrile (SAN) and 

acryloni trile-butadiene- a tyrene (ABS·) copolymers .• 

35 a-alkyl-.styrene-acrylonitrile copolymers, in particular 

c;ir-methylatyrene-acryi~nitrile (AHSAN) copolymers, 

styrene-butadiene rubbers (SBR), and their mixtures. 

Most particularly recommended as copolymers are 

atyrene-acrylonitrile and ·a-methylatyrene·-acrylonitrile 
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copolymers. 

The proportion of tetrafluoroethylene polymeriz­

ate in the novel polymer blend of the invention may vary 

widely and is generally between O.Ol and 80\ by weight 

5 with respect to the total weight of polymers in the 

blend, and preferably between 0.05 and 70% by weight. 

The novel polymer blend according to the inven-· 

tion may be prepared simply by. emulsion P.olymerization, 

preferably by radical route, of a monomer or a mixture of 

10 monomers in the presence of. a pol~tetrafluoroethylene 

latex .. various emulsion-pol~erization processes may be 

used to produce the encapsulation polymer, for example a. 

discontinuous, semi-continuous or continuous emulsion. 

The term emulsion used in the present application denotes 

15 an emulsion alone or an emulsion-suspension. 

The polymerizate latex including groups of TFE 

derivatives may be introduced into the reaction medium 

for polymerizing· the encapsulation polymer or copolymer 

right from the start, that is to say before any 

20 polymerization has begun, or during the polymerization;· 

generally before 90\ by weight or more o~ th~ monomers 

have been polymerized or copolymerized • 

. Generally, the tetrafluoroethylene polymerizate 

latex comprises 20 to 80\ by weight oi solids, and the 

25 particle si~e of this latex is between O.OS and 20 µ.m 

(measured by °laser diffraction), preferably between O.l 

and 1 /DA· 

Emulsion polymerization by radical route is a 

well known process. The radical polymerization ·is 

30 described, . inter alia, in the work "Chemie macromole-· 

culaire (Macromolecular chemistry]•, volume 1, 

chapter ztz, by G. CBAMPETIER, BEmu.NN. 
Once the polymerization of the encapsulation 

polymer has been accomplished, the ne~t step is coagu-

35 lation and drying, in order to obtain a powder of polymer 

· blend which flows freely, does no.t have a tendency to 

block and is substantially free of· tetrafluoroethylene 

polymerizate filaments forming a network connecting the 

particles of the blend. together. 

• 
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Novel polymer blends according to the invention, 

including tetrafluoroethylene polymerizate particles 

encapsulated by a styrene-acrylonitrile (SAN) copolymer 

5 · were prepared using a semi-continuous emulsion process. 

Polymerization: 

The novel blends, comprising. PTFE particles 

encapsulated by the atyrene-acrylonitrile copolymers 

(PTF.E/SAN) were prepared in the following manner.: 

10 a 15 litre reactor was used at a ·temperature of 

60°C and stirred at 120 revolutions per minute. The SAN 

copolymer was prepared by using a ferrous-ion/cumene 

hydroperoxide (CHP) redox system as. a radic~l initiator 

in combination with an ethyl"enediaminetetraacetic acid 

15 (EDTA) chelating agent and sodium hydroX}'methanesulphin­

ate dihydrate (SFS) as reducing agent. t-Dodecyl 

mercaptan (TDM) was used as chain- transfer agent. The 

tetrafluoroethylene polym.erizate latex was introduced in 

the form of a solution of the polymerizate 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\ l?Y weigh~ of all the other solutions (SP'S/EDTA 

. solution, PeS04 · solut~on and monomer/TOM solution), 

25 before starting the feed with initiator·. Next, only the 
. . 

CHP initiator was introduced for a certain tim.e before 

starting the feed of all the other solutions. Once the 

feeds were completed, the reactor was kept stirred at a 

temperature of 60°C during a maximum poat-polyaerization 

30 step.of 180 minutes •. A novel blend of tetrafluoroethyl­

ene-po·lymerizate/S1'N was obtained in this way. 
The details of the manufacturing processes and of 

the blends obtained are indicated in Table l below. 
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10 

15 

EXAMPLE No. 

SAN/PTPE ratio 

Solid• content 

(theoretical} 

Soap/PTFE solution: 

Water 

PTFE (dry) 

Water of the PTFE 

TPA (tallow fatty acid 

JCOH 

Solution of monomers: 

Styrene 

Acrylonitrile 

TDM 
SPS/SDTA solution: 

Water 

S!'S 

EDTA 

20 Peso, solution: 

25 

Water 

PeS04 , '7~0 

CHP 

Feed tiae (min). 

t .. (minr 
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TABLE 1 

l 

50/50 

2<(. 3' 

2 

50/50 

3(. '" 

3 

40/60 

H.6" 

Initial charge of the reactor: 

parts by 

weight 

106 

25 

H.6?6 

0.285 

0. 0685 

parta by 

weight 

114 

50 

28.964 

0. 5'7 0 

0.1507 

part• by 

weight 

114 

60 

34. 757 

0.456 

0.1206 

Reactor heated to 60•c then addition 

Qi: 

2.5926 

1.1111 

0.0148 

4. .2963 

0.0100 

0.000207 

0."7'178 

0.000081 

5.2~30 

2.2642 

0.0302 

5.2075 

0.0204 

0.0004 

1.5094 

0.0002 

t s O. start of feed: 

.' 0.4 

27 

0.2 

53 

6 

'.22.u 
1.Bi13 

o.. 024.2 

4..3774 

0.0163 

0.0003 

1.5094 

0.0001 

0.16 

53 

8 

.. 
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start of feed of: 

Solution of·· mon2m•r•: 

Styrene H.90H 29.71"10 23. "1"136 

Acrylonitril• 6. 3889 12."1358 10 .1887 

TDM 0.0852 0 .1698 0.1358 

SFSlEDTA •elution: 

-Water 24."1037 29.2925 24. 6226 

SFS 0.0575 0 .. 1146 O.OU7 

Et?TA 0.0012 0.0024 0. 0019 

Peso, solution: 

Water 4.4"122 8.006 8.006 

'FeS04 , 7H20 0.0005 0.0009 0.0007 

Peed ti.me (min) 23 45 45 

R&actor kept at 60•c cfter completing the.feeds: 

Time (min) 120 180 180 

The convers~on (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. 

Example 1 

Time Conversion 

(min) (\) 

0 l.il 

15 

u 
30 

45 

60 

'75 

90 

105 

120 

135 

150 

180 

210 

233 

"1.22 

21.55 

U.68 

62.B 

69.22 
'73.42 

'1'1. 46 

80.67 

83.B 

87 .25 

pH 

9.56 

9.62 

9.61 

9.5 

9.0 

9.38 

9.35 

9.23 

9.28 

9.15 

9.15 

TABLE 2 

Jbcample 2 

Conver•ion pH 

(\) 

1.04 10.01 

1.57 10.08 

8.92 10.06 

29.24 

51.37 

85.79 

91.62 

9.BS 

9.75 

9.5 

9.56 

93.06 9.56 

13."1 9.55 

U.87 9.H 

U."1 9.5 

Example 3 

Conversion pH 

(\) 

-l.B 9.83 

9.U 

28.58 

51.57 

9.H 

9.84 

9.62 

9.56 

85.71' 9.;41 

n.22 9.35 

95.02. 9.31 

95_.82 9.32 

H.18 9.28 

H.32 9.28 
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Coagulation and drying: 

The polymer blends obtained were introduced in an 

acid solution {two parts of sulphuric acid in water), and 

heated to 95°C with vigorous stirring. The solids content 

5 was 15\ by weight. Introduction of the blend latices w•s 

completed in approximately 10 minutes~ The slurry 

obtained . was kept stirred at this t.emperature for 

20 minutes befo~e centrifuging. The powder obtained was 

then re-impasted for . 30 minutes at 55°. The· solids 

10 content of the paste was 18\. After centrifugation, the 

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

15 

. . 
temperature of 60°C for approximately 2 hours. A free­

flowing powder having a final moisture content of between 

· 0.3 and 0.4\ was obtained. 

By way of comparison, a polymer blend of 

polytetrafluoroetbylene and SAN was prepared containing 

50\ by weight of PTPE and 50\ by weight of SAN by coagu­

lation { copre~ipi ta ti on) , under . identical conditions, 

from a mixture of SAN latex and PTFE latex. 

20 The flowability of the powders obtained watJ 

evaluated using a funnel test. The results are indicated 

in Tables 3 and 4 below. 
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TABLE 3 

fuun•l 

di&J1L•t•r 15 10 

•-> 
ti•• (•) 1.S " pure SAN number Qf tap• 
QQ tb• fWlD• .. 0 t 

PTFB/SAN t.1•• (•) DO flow 

SO/SO 

coprec1p1t.at.1ou nuab•r of tap• 
OD tbe funnel 

PTP'E/SAN tilll• (•) 4 8 

50/50 

Example l number Of tap• 0 0 

on tbe fWlD•l 

PTFB/SAN ti•• (•l 2.S S.5 

50/50 

Example 2 number of tap• 0 0 

QD tba fUDDal 

PTFE/SAN time (•) (,5 16 

60/40 

Example 3 number of tap• 0 2 

OD tbe fwmel 

.. 
TABLE. 4 

particle pure SAN .PTFE/SAN 

50/50 

PTFB/SAN 

50/50 ais• 
(,aii) 

>1000 

> 100 

< 160 

< '3 

< 50 

average 

coprecipitaticn Example l 

26.9\ 23.5\ 

36.9\ 

2.2\ 

not 36 ·" 
3.~\ 

111ea.aura.ble O. f\ 

O.?\ 

us '50 

e 5 3.S 

7 22 126 

() 0 22 

14 DO flov 

2 

~- 44 no flov 

0 3 

H no flcv 

8 

PTFE/SAN PTFB/SAN 
50/50 60/40 

Example 2 Example 3 

33.6\ 9.9\ 

'°·'' H.9'5 

3.3\ 20.4\ 

1.n 4.8\ 

0.9\ 

"720 360 

The results show that the powders of blends 

according to the invention flow much more easily than the 

powder obtained by coagulation. Particle-size measure­

~ents were also ca-rried out on each of the powders by 

passing them throu~h a series of ·scret:ns. The particle 

30 size of the powder obtained by coagulation of a latex 

m.ix.ture could not be measured because of the self -

adhesion of the powder, preventing. it from passing 
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through the acree~s. It will be noted that this eelf­

adhesion phenomenon increases with the PTFE content of 

the blend._It is clear that the powders of blend accord­

ing to the invention have .a considerably lower tendency 

5 . than the powders obtal:ned by coagulation of a latex 

mixture, in particular for high PTFE contents. 

10 

Photomicrographs of the powders of the blend 

according to· the invention 

coprecipitation of a latex 

Figure l is a 

(magnification. 25000 x) 

and of the powder obtained by 

mixture were also obtained. 

scanning electron mi~Fograph 

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 ~lectron mi~rographs 

(magnification.25000 x) of. the novel blends of Examples 

1 and 3, according to the present invention. 

Al though in Figure l the number of filaments 

connecting the powder particles are so numerous that they 

20 prevent the powder from· flowing fre.ely, as may be seen iii 

Figures 2 and 3, the powder has no fil~ent~ joining the 

particles in the case of the blend of Example l and 

virtually no filaments in the case of the ·blend of 

Example 3, so that the powders obtained flow freely, even 

25 ··with a level of PTFE as high as 60\ by weight. 

As indicated previously, the novel blends accord­

ing to the inventio~ can be used directly to obtain 

articles by extrusion moulding, extrusion blow moulding 

or injection moulding. 

30 The novel blends according to the invention prove 

to be particularly useful for increa~ing the fire ·resis­

tance of polymer compositions, in particular fire­

retarded polymer compositions. 

The tetrafluoroethylene polymerizates have 

35 already been used as anti-drip agents in fire-retarded 

polymer compositions. However, the ·use of these polymer-
. . 

izates baa several drawbacks. Xn particular, compositions 

containing such tetraf luoroethylene polyaerizatea lead to 

extruded f il.ma hav~:ng a very poor surface appearance, 
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exhibiting non-melted particles at t·be surface or the 

tetrafluoroethylene polyme+izate forms a fibrous network 

in the polymer matrix, which results in very low impact 

strength characte~istics. Finally, the incorporation of 

S these tetrafluoroethylene polymerizate powders tends to 

increase . the opacity of the init~ally transparent 

ma·trices. 

Apparently, these defects are due to poor 

dispersion of the tetrafl':loroethylene polymerizate 

10 particles in the matrix of· the composition. 

The incorporation of the novel tetrafluoro­

ethylene-polymerizate-based blends according to the 

invention remedy the above drawbacks. 

Xn particular, the use of these novel encapsu-

15 lated tetrafluoroethyleJ:?.e-polymerizate-based blends makes 

it possible to obtain a high tetrafluoroethylene polymer­

izate content in a masterbatch (for example greater than 

.40%), this being virtually impossible to ~btain using 

o·ther ways of preparing the masterbatch (for example by 

20 · co-coagulation of polytetrafluoroethylene latex with a·· 

latex of· the polymer support). The novel encapsulated 

tetrafluoroethylene-polymerizate blends are easily 

di.spersible and are compatible with the matrix, the very 

fine particles of tetrafluoroetbylene polymer;zates being 

25 uniformly dispersed, which results in excellent S':lrfa~e 

appearanc.e of the injection-moulded or e~t~sion-mould~d 

parts while still keeping the other excellent properties 

of the composition. ' 

In particular, the use of the novel blends 

30 according to the invention does not adversely affect the 

impact strength, in·· particular the multiaxial impact 

strength, and the Xzod impact strength, even with high 

levels of tetrafluoroetbylene polj.rmerizate (for example 

60\). 

35 The s\ibject of the present invention is therefore 

a composition including a quantity of polymer blend 
. . 

according to the invention such. that the tetrafluoroetb-

ylene polymeriza~e content, per 100 parts by weight of 

polymer matrix, is between o.os and 10 parts by weight, 
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preferably O.OS parts to 6 parts by weight. 

Preferably, the composition further comprises a 

fire retardant. 

Among the pol~ers that can be used for the 
S polymer matrix of the compositions according to the . 

invention, mention may be made of polycarbonate, poly-
phenylene oxide (PPO), poly(alkylene· terephthalates) such 

as po_ly(bu~ylene tereph.thalate) and poly(ethylene tereph­
thalate)_, vinyl polymers ·such as poly(vinyl chloride), 

10 poly(vinyl acetate), poly(vinyl "alcohol), poly~lkylenes ·. . 
such as polypropylene and polyethylene, polyacrylates and 

polymethacrylates such as poly(methyl acrylate) and 

poly(metbyl metbacrylate), polystyrenes and, in particu­

lar high-impact polystyrenes (HIPS), polysulphones and 

15 polye~herimide~, acrylonitrile-butadiene-styrene and 
styrene-acrylonitrile copolymers and acrylonitrile­
butadiene-styrene/polycarbonate 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. 

As fire retardants~ it ·.is possible to use any 
known fire-retardant syst~ for the compositions. Among 

25 fire retardants, ment~on may be made of organophosphates 
and halogenated organic compounds. Preferably~ brominated 
aromatic compounds are used such as,· for example, com­
pounds derived "from tetrabromobisphenol A. Preferably, 

still, ayne~giatic combinations are used that include 
30 halogenated aromatic compounds, in particular brominated 

compounds, and antimony compounds, such as antimony oxide 

for example. 

Among organophosphate fire retardants,· mention 
may be made of, inter alia, ph~nyl bisdodecyl phosphate, 

35 phenyl bianeopentyl phosphate, polyethylene hydrogen 
phosphate, phenyi bis (3, s·, 5' _.trimethylhexyl) phospbat~. 
ethyl diphenyl phosphate, 2-etbylbexyl di-p-tolyl phos­
phate, diphenyl hydrogen . phoapha~e, bis (2-ethylhexyl) 
p-tolyl phosphate, tritolyl phoaphate, bi.a (2-ethylhexyl) 



- l<l -

phenyl phosphate, trinonyl phosphate, phenyl methyl 

hydrogen phosphate, didodecetyl p-tolyl phospha~e. 

tricresyl phosphate, triphenyl phosphate, halogenated 

triphenyl phosphate, dibutyl phenyl phosphate, 2-chloro-

5 ethyi diphenyl phosphate, 2-etbylhexyl diphenyl phosphate 

and diphenyl hydrogen phosphate, possibly in combination· 

wi~h hexabromobenzene and antimony oxide. 

Among halogenated organic compounds which can be 

used as ~ire retardants in the compositions of the 

10 present invention, mention may be made of tetrabromobis­

phenol A, bis(tribromophenoxy)ethane, poly(bromodiphenyl 

ether)., poly(bromophenol), poly(bromophenyl alkyl ether), 

poly(bromobenzyl acrylate} or polyacrylate, poly(hromo­

cyclododecane}, poly(bromostyrene), poly(bromophenyl-

15 maleimide), brominated epoxy monomers or epoxy polymers, 

copolycarbonates derived from a halo-aub~tituted diphenol 

and a diphenol, the halogen being preferably chlorine or 

bromine. Preferably, this copolycarbonate is the product 

of a halogenated bisphenol A, such as tetrabromobisphenol 

20 A and tetrachlorobisphenol A, and of a diphenol· such as­

bisphenol A. Preferably, too, the fire-retarding 

halogenated organic compound is used in combination with 

an·· antimony compound such as, for example, antimony 

oxid~. 

25 It is possible. to add to the compositions, 

according to the invention, any conventional additive 

such as extenders , reinforcing fillers, pigments, 

colorants, UV stabilizers, antioxidants, impact modi­

fiers, etc. 

30 Ex•mples 4 to 1 and Comparative PXJ!"'Ples A. B and C 

The mixtures of acrylonitrile-butadiene-styr·ene 

and of PTFE/SAN blends 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 tetrafluoroethylene content is 0.1 parts ·by weight per 

100 parts of ABS resin. 
The mechanical and fire-resistance p~operties of 
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the compositions are collated in Table 6. 
The Vicat teat was carried out according to the 

ISO 306 standard, the Izod impact-strength test according 
to the ISO 180 lA standard, the elongation and tensile 

5 yield stress -tests according to the ISO 527 standard and 
the multiaxia.l impact-s.trength test according to the 
ISO 6603-2 standard. 

TABLE S 

Compara­

tive · 
example 

A· 

Coapara· bu.pl• E:u.aple Coap&ra- &xuq>l• &x.,.Pi. 

10 

15 

20 

25 

ABS 

.bi•Ctribromo­
pbenoxyl •tb&IH 
(Ure 
retardant) 

Cbloriuated 
polyethylene 
(CPI:) pcnrder 

PTFI: powder, 
500 ,,.. 

s~cap•ulat•d 

50/50 P'l'F&/SIJI 

sacapnlated 
'0/40 l"fn/SAJI 

copreclpitated 
20/10 P'l'FZ/SAH 

Encap•ulat•d 
40"0 PTPS/SAN 

100 

2S 

3 

tive 4 s UY• ' i 

100 100 100 

23 23 23 

4 

0.1 

o.::z 

ezaaple 

c 

100 

23 

o.s 

100 100 

23 23 

.. 

o.::zs 

ICDC•p•ulat•d 
J0/10 PTFS/~ 

0.333 

• 
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TABLE 6 

Co.para- Co.para· baapl• baaple Coapara· azaaple ll:zaaple 
tive tiv~ 4 s ·tl•• ' -: 

•&ample example example 

" B c 

Vicat B/120 ... , 18.6 .... .,.3 ... , 18.& 11.S 

(•C) 

Notcb.ed Is:od 12.3 10.2 '·' '·' 10.2 10.5 J.O. 5 
5 lllpact atrengtb 

UtJ/a31 

Total-•D•r<JY 18 17 22 23 20 23 24 

aulttucial 

iapact. atrength 

10 (Hal 

Slongat:lou to 51.1'7 56. 75 SS.SS Sl.25 SS.IS S'7.tl 6t.98 

break, aoraal ,,, 
'te1111i1e yield (2.47 43.U U.6l U.23 U.37 42.69 t2.73 

15 atr•••· aoraal 

llCPa> 

ll:lo:gat:loa to 2.(5 2.316 2.4' 2.(4 2.59 2.55 2., 

braak, -ld 
l:lDe ,,, 

20 T•a•il• yiald n.u n.os 42 .5': 41.58 n.&3 (1.9 n.11 
atraaa, -ld 

1J.ae (ICPa) 

Surface good Ubrou• !JOOd good good good !JOOd 
appaaraDc• 

2S UL 94, 1., -: 
Dr:lppiD9 .,. .. DO DO DO DO DO DO 
CUaaiDg 
droplatal 

ClaasiU.C?•· fail• tb.a V·O v-o V•O v-o v-o v-o 
30 t:loll t.••t 

Comparative exapples D to F and Examples 8 to 11 

l:n 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-

35 position. 

As in the previous examples! the compositions 

indicated in Table 7 below were prepared. 
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I ABLE 7 

&&a.pl•• 

CompoD•Dt D • r • ' 10 ll 

PC o.f 23,aOO veigbt•avarag• ,. .92 98.9!12 ,. .956 

aolecular·weigbt 

PC of 27,00a veigbt·&Tarag• U.92' 91.85 . ,. • f56 91.93 

aolecular ve19bt 

ICOuld·r•l•••• •9•Dt a.40 a.40 0.40 a.40 0.40 0.4a 0.4a 

Pir•-r•t•rd&11cy lr)'D•rgimt a.45 a.45 a.so a.45 0.45 a.4S a.so 

ADtioxid&Zlt 0.05 o.os D.05 0.05 o.os o.os o.os 

80/20 PC CH • 23,000)/P'tn 0.18 0.18 0.20 . 
di•p•raion 

. 
BDcapaul•t•d 0.108 o.144 a.1U 0.12 

50/50 PTPE/SAN 

The mechanical and fire-resistance properties of 

the compositions are given in Table 6. 

Hotcbed lsod impact atreDgtb 
(kJ/a2) 

at o•c 
1o•c 
23•c 

T•D•il• aodulu1 CKPal 

Yield atr••• CJCPal 

EloD9atioD to break (\l 

rira t••t• UL 94 - 1.6 -
Cl•••1ficat1or. 

UL 94 - 2.0 -. 

Cl•••iUcatiOD 

TABLE 8 

D F 8' 9 10 11 

23.C 29.1 
26.2 38.8 

16.4 58.5 ,0.3 15.3 15.1 48.5 69.0 

244C 2402 2345 2440 2394 2350 2266 

,,.s ,3.0 63.5 ,4.6 64.3 63.4 , •• 2 

97.3 100.3 101.0 107.9 113.7 1H.3 126.4 

V2 V2 Vl VO VO VO VO 

vc VC· VC VO VO 

.. 

·30 Table 8 shows that, by using the novel blend 

according to the invention in polycarbonate resins, 

excellent fire resistance and the best compatibility, as 

shown by the exce~tionally high' values of elongation to 

break, are obtained.· 
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Comparative examples G to I and l'x•mplea 12 to 14 

. In the examples below, the proportions of the 

constituents are given in parts by weight per 100 parts 

of resin. 

S The mixtures indicated in Table 9 were prepared 

by mixing pure PTFE and blends according to the. invention 

with a self-extinguishing PC/ABS polymer blend. The self­

extinguishing PC/ABS blend contains BO parts by weight of 
. . 

·polycarbonate and . 20 parts by weight of acrylonitrile-
. . . 

10 butadiene-styrene resin, a~d conventional additives {fire 

20 

25 

retardants, antioxidants·, lubricants, etc.) • 

Component 

80/20 PC/ABS 

80/20. PC/PTPE 
d2,speraion 

Coprecipitated 

20/80 PTFE/SAN 

pure PTFE (500 µm) 

encapsulated 

50/50 PTPE/SAN 

encapsulated 

40/60 PTFE/SAN 

encapsulated 

30/"70 PTFE/SAN 

TABLE 9 

G H I 12 

100 100 100 100 

1 

1 

0.2 

0.4 

13 14 

100 100 

0.50 

0.67 

The results of the mechanical and fire-re·sistance 

tests of the compositions of Table 9 are given in Table 

·10. 
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TABLE 10 

.Jtxampl•• 

G H I 12 13 H 

Vi•co•ity in th• molten 204 197 202 204 201 201 

~tate (Pa.a) 

Notched Xzod impact 36.l 44.2 29.i 45.l 43.l H.5 

5 strength (kJ/m.2) 

Multiaxial impact strength 

at room temperature. (Nm) 108 131 lU 135 137 140 

at -20°c (Nm) 94 109 96 11:i' 110 lll 

Blongation to break (\) 30 64 40 7) 73 70 

10 UL 94: 1.6 111111 VO VO VO VO VO VO 

'OL 94 s V: 2.5 mm f&il sv fail sv sv fail 

Table 10 shows that the compositions of PC/ABS 

polY.er blends according to the invention have be·tter 

multiaxial and Izod impact strengths and exceptional 

15 elongation to break, while still containing good fire-.. 
resistance.properties. 
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CLAI.MS 

I lllllll llllll lllll lllll II llll · 
* C L M S * 

THIS .SHEET.HAS BEEN 
REPLACED 

l. Polymer blend, characterized in that it includes 

polymerizate particles including groups of tetraf luoro­

ethylene derivatives totally or partially encapsulated by 

a polymer or copolymer obtained· by polymerization of 

monomers or mixtures of monomers which can be emulaion­

polymerized, the said polymer ble~d being substanti~lly 
free of tetrafluoroethylene polymerizate filaments 

forming a network connecting the particles of the blend. 

10 2. Polymer blend according to Claim l, characterized 

15 

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 l or 2,.charac-

terized in that the encapsulation polymer or copolymer is 

chosen from the group constituted by polystyrene, poly-a­

alkylstyrene, polyalkyl acrylates, polyalkyl methacryl~ 

ates, vinyl· polymers, polybutadie~es, styrene-a.crylo-

20 nitrile (SAN) copolymers, copolymers of a-alkylstyrene~ 

acryloni trile, acryloni trile-butadiene-s.tyrene (ABS) 

copolymers, styrene-butadiene rubbers (SBR), and their 

mixtures. 

4. Polymer blend according to Claim 3, characterized 

25 ·1n that the encapsu~ation pol~er or ~opolymer is chosen 

from the group formed by polystyrene, poly-a-methylstyr­

ene, pol~ethyl methacrylate, polypropyl methacrylate, 

polybutyl methacrylate; polymetbyl acrylate, polypropyl. 

acrylate, poly~utyl acrylate, polyvinyl chloride, 

30 polyvinylidene chloride, polyvinyl acetate, polyvinyl 
. . 

alcohols, polyviny1butyraldehyde, styrene-acrylonitrile 

copolymers, a-methylstyrene-acrylonitrile copolymers, 

acrylonitr·ile-butadiene-.styrene copolymers, and their 

mixtures. 

35 S. Polymer blend according to any one of the preced-

ing claims, characterized in that the tetrafluoroethylene 

polymeriz.ate represents 0. Ol to 80\ by weight · with 

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

--·--·-·-··------···-·······----
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- 21 . -
THIS SHEET HAS BEEN 

REPLACED 

6. Polymer blend according to any one of the preced.~ 

ing claims, characterized in that it is in the form of a 

free-flowing powder. 

7. Article obtained by ex~rusion moulding, extrusion 

5 blow moulding or injection moulding of a polymer.blend 

according to any one of Claims 1 to 6 .. 

-8. Process f~r manufacturing a polymer blend includ­

ing tetrafluoroethylene pol~erizate particles totally or 

partially encapsulated by a polymer or copolymer,"cha.rac-.. 
10 terized in that it consists in emulsion-polymerizing a 

monomer or a mixture of monomers which can be emu~sion­

polymerized in the presence of a tetra.fluoroethylene 

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 monomers are monomers 

which can be polymerized by radical route and in that the 

emulsion polym."erization is 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 C_laims 1 to 6 is dispersed, the quantity of. the 

said blend in the composition being such "that the poly­

merizate content including groups of tetrafluoroethylene 

d~rivatives in the composition reprQaents O.OS to 10\ by 
. ' 

25 weight with respect to the weight of ~he polymer matrix. 

--···------·-------· 


