58749. 324 Field of the Invention The invention relates to thernoplastically
wor kabl e 5 sol vent-resistant plastics m xtures consisting of m xtures of

pol ynmet hyl -, ethyl-, propylacrylate, or polyvinyl acetate, polyvinyl

- propionate, grafted onto a chem cally cross-1linked el astoner having a gl ass
“transition tenperature < [err], on the one hand, and 10 pol yvi nyl i dene

- fluoride, on the other hand. Prior Art The %dﬁpatibility of

pol ynmet hyl acryl ate as_well as pol yet hyl nethacrylate with pol yvinylidene
fluoride 15 ( 34 mi xtures has been known for a long tine. (Cf. S
Noland et. al. Polym Prepr. Amer.. Chem Soc., Div. Polym Chem 11, 355

(1970); US-A 3 25 602 . ] S neet the criterion of a single glass
transition tenp%lr%fcgr(g%@k?%?{]?ﬂéeﬁ%ﬁﬁner conmponent s and 20 al so ex}%bi t

conpl et e transparencihevirveniior Fehykes:ta khagroptanbical by ¥RERRP LS
t hat pol yvigiyl i glengeht upsd detdityDh) as€i68Madkthiteés Weohs bstdwg eofiunber  of

di fferent polyvinyl conmpounds, Thus D.R ul et_al. ha dipscl osed
m xt ures of PVBFl%f‘Pﬁe%o‘Ptjjn%?mﬁgﬁWfét e‘,ajé)%%#?em§?%¥??¥g¥§j§te' 65

pol ymet hyl met hassyyairyl patgestg| npolpeiny it propibpatey| gratted anto a
pol yvi nyl net hyl ) ul . I kpeegi d Sci ence,
12 N0 16, 1pieihGad v BropBil ke A SBLURRE RAGLAGRE §3p85

pol ynet hyl net hatxranaibiont henppbaiuses<of °Gi nghi BeReoreubrnde R4

hexaf | uor ogget £ngi $6bASCE1 B¥r SaeM ¥t 8nét otherandnlkeda et al. (S
M yafa etqgf.,q@%}gﬁ1 gWopr. Jpn. 54,e1074 (198?5) and Maeda et al. US-P 4

617350 (1986). 35 The miscibility of polyvinylidene fluoride-
hexaf | uor oacet opeiéppatgners and et hyl ene.vinyl acetate copolyners is
destri bed by |_i‘fjlsegam@htgI\/tci'l‘gﬁi[)z(:tjéihLiljtlilisﬁgg%lapolymc—:ethylacrylate as well as
polyethylmethacrylate with polyvinylidene fluoride
15 (PVDF) in mixtures has been known for a long time. (Cf.
S. Noland et. al. Polym. Prepr. Amer. Chem. Soc., Div.
Polym. Chem. 11, 355 (1970); US-A 3 253 060).
Such mixtures meet the criterion of a single glass
transition temperature Tg of the polymer components and
"20 also exhibit complete transparency over a wide range of
mixing.
It has also been found that polyvinylidene fluoride
(PVDF) is compatible with a whole number of different
polyvinyl compounds. Thus D.R. Paul et al. have
U 25 disclosed mixtures of PVDF with polymethylacrylate,
polyethylacrylate, polymethylmethacrylate,
polyethylmethacrylate, polyvinylacetate and
polyvinylmethylketone. (D.R. Paul et al. Polymer
Engineering and Science, 18, No. 16, 1225 - 1234
30 (1978)). Compatible mixtures of polymethylmethacrylate
with copolymers of vinylidene fluoride and '
hexafluoroacetone are disclosed by S. Miyata et al..and
Maeda et al. (S. Miyata et al., Polym. Propr. Jpn. 34,
1074 (1985) and Maeda et al. US-P 4 617 350 (1986).
35 The miscibility of polyvinylidene fluoride- _
hexafluoroacetone copolymefs and ethylene vinyl acetate
copolymers is described by Hasegawa (Masatoshi Hasegawa



-2- and Saburo Akiyama, Polymer Journal, 20, 471 - 476 (1988)). The
crystallisation behaviour of PVDF-PMVA bl ends is described by various

aut hors (Wendorff et al. 5 Makromol . Chem, Rapid Comrun. 7, 591 - 597
(1986), B.R Hahn et al., Polyner 28, 201 - 208 (1987) and J.L. Halary et
al . Macronol ecul es 21, 2988 - 2994 (1988)). It has been found enpirically
that the crystallisation t endency of PVDF'é1éérIy decreases when 10 PMVA

i s added [T. le cules 8,909 (1975 Th i s based
on the observatd odn %%alfr%/\a)g]gy?@? alr%’ﬁé VT3t v 8 %;%h h #8r phous
pol ynmet hacryl at€l988X) and that the PVDF which is nOM/anDrphous acts as a

Plasticiser for the mhasssyLie ifor Roh WIBLLAREUL A5 LSPESF -piup Bl BRGSC! 21

in N.A Platzer, NUItlconponent tenms, Advances I n Chem st
Series 99, Arrer’r%d?‘ﬁ%’é%ﬁ%%lbISo‘éiP’é%?“%Qaﬂi‘}hmﬁuéweM‘E}Ffﬁa?tb%ladded in

smal | er anmunt sqalhebmi yrmﬁ@xyl JreRANSLd Y dinfung PMVA) 595 p%yvreugae) assiriser

20 (cf. US-A 458 39 eas t oth h NN% be added,

in small anount K= a ¥E%§s$?g g?ﬁ gfg%éfo%ﬁ?. rP has,
however, been thwarykem aherMacsommﬂebmlemczl;n@?&&eﬁemsgan(laesp)operties
of PMMA, when about t % \/ Pat ent
Abstracts of Japan, olﬁﬁéoégéRbfgéﬁé?%ﬁk&§1?€g§g £ﬂa€?gai 5898352 di scl ose
t her nopl asti ¢ Fasstakl tvabbemdsendency ¢breVBFRerleanly adeareasasnuhrad

contrast tjq t heppigRche rwd@édtbrs M‘éfﬁf{lt"@nr Mﬁg%a&&del@a@églh, bBowhi ch
'KXV nethacrylgtes havi carbon atons jin the a# gkggroup are
h

n
pol yreri sed, is{2*atu" gmégllSEﬁa%%$t?%S? e PRSAEYREPR Bha hel |
porti.on, used ameysthhbite tPeDFndibssoDves aie tisefatonphousrs. 35 bj ect

and-gol uti on. | Lod S ROSE Bl o1 4 £ REOEKCE B! ENGE YhAMpbBR G EERPEEPREL! °S 11
;. particular, | Ica
: amorphous acts as a plast1c1ser for the glass-like
15 polymethacrylates (cf. S. Noland et al. in N.A. Platzer,
Multicomponent Polymer Systems, Advances in Chemistry
Series 99, American Chemical Society 1971).
Thus, PVDF may be added, in smaller amounts, to
polymethylmethacrylate (PMMA) as polymeric plasticiser
20 (cf. US-A 3 458 391), whereas, on the other hand, PMMA
may be added, in small amounts, to PVDF as processing

aid (US-A 3 253 060). It has, however, been shown that

(_) there is no distinct improvement in the properties of
PMMA, when about 2 to 20 wt.% of PVDF is added to PMMA.
W 25 Patent Abstracts of Japan, Volume 7, No. 201(C184)

(1346) or JP-A-5898352 disclose thefmoplastic plastics
compounds with a core-shell character. In marked
contrast to the teaching of this invention, the grafted-
on shell, in which alkyl methacrylates having up to 4

30 carbon atoms in the alkyl group are polymerised, is a
"hard" shell. By contrast, the monomers of the shell
portion, used aécording to the invention, are "soft"

monomers.

35 Object and Solution
It is possible to produce blends with improved

properties, in particular, improved mechanical and



-3- optical properties, inproved workability and stability, by m xing
conpati bl e polyners. This has already resulted in a nunber of commercially
successful products (cf. HF. Mrk et al. Encycl opedia of Polymer Science &
5 Engineering 2nd Ed., Vol. 12, pg. 399 - 461, J. Wley & Sons, New York
1988). The efforts to utilise the known mscibility between PMVA and PEMA;
which are representative of acrylate plasti€sT on the one hand, and PVDF,
on the 10 ot her hand, for prqducing-technicallg advanced _prod cﬁs have so
far been | ess s@p&dsafyproperfies. i ApEPVeeurgrk Phélgyn?Pg §gﬁgf'ﬁﬁ¥é/ in
part, the rel at pyehdxaost omd¥Rivhye Bolvfigrst Wrhiisahhesalerpdysi ve pol ymer
component, w thout, .if paqssible, 15 _inpairin rkies
of PVDF. It hasTREWEESH 1 Gn EUOREE SFaEBPE?rﬁﬁ?%ng%gﬁggﬁggggr.%?%§£§§
characteri stics (affe HhfFai Matk fetPWlR EscyclopediahofuPhlyveyySHENEst dr s
and pol yvinyl a . ~\ahj e gr ed, ,at ,l.ea par higal | y,.. @Rbhevad s
chemcal ly éo %% 33%%?P%e¢gng?§?fdn§%ﬁ'o%zfhgbéngbﬁand%%gﬁdﬁexhibigaa

gl ass transiti ofonsnpdie Yiaxkofl988)err], on the other hand. O speci al
interest are such n wihy eFfdidls &Y hdiin iskathenkhownhimdBclidia ixycl early

| ower conpatibilitxfmdth PVDF t han theggg%ﬁ;in | esters andt%@

pol yvi nyl acryl aPesvgeLy FaHA, and, FEM Ay 3 X?PSF&eHé:at Y& nvent i on,
t her nopl ast i cal khyeryQatablpa gadivesr on ther emeahandht ande ®VIDF ,t loins they whi ch

contain al gnst t ntire P\ ten. i rystal hi RaRRE B rdaityy
sl [ armuﬁ‘t%s 0 Q%\?%Fthgnga.’ a@&%@%ﬁ@%&%ﬁ\fhﬂa&)@f@ praesentrb There are
evelr”i ndi cat i onhaveatsa farthdsen Plagsisucdesséidst al | i ne PVDF part of the

total amount of PVDF 1G0RfAl ned ighttiuliad, Ut a b eeoBurgtaaiate t hian the
pure AVDF part. The determnation of the crésé{tal | i sat.iqn degree be
I

carried out by PRrt, hg gredptiyely £95ty EYDS: MYedPy<DsE wc?ft%aﬁ F. Mark

less expensive polymer component, without, if possible,
15 impairing the favourable properties of PVDF. -

It has now been found that plastics with excellent
performance characteristics are obtained if PVDF is
mixed with such polyvinyl esters and polyvinyl acrylates
which are grafted, at least partially, onto a chemically

20 cross-linked elastomer, on the one hand, and exhibit a
glass transition temperature of < 50°C, on the other
hand. Of special interest are such mixtures that

Kv)' contain elastomers which have a clearly lower
compatibility with PVDF than the polyvinylesters and
K_) 25 po;yvinylacrylates grafted on these elastomers.

According to the invention, thermoplastically
workable poiymer mixtures are obtained in this way which
contain almost the entire PVDF content in crystalline
form even if'only small amounts of PVDF e.g. about 5 to

30 20 wt.% are present. There are even indications that in
these "blends" the crystalline PVDF part of the total
amount of PVDF contained in the mixture has become
greater than the pure PVDF part. The determination of
the crystallisation degree may be carried out by

35 wpifferential Scanning Calorimetry" (DSC, cf. H.F. Mark
et al. Encyclopedia of Polymer Science & Engineering 2nd
Ed. Vol. 4, 488, J. Wiley & Sons 1986). The polymer



et. al. iEncycl opedi a of Pol yner Science & Engi neering 2nd Ed. Vol. 4, 488,
J. Wley & Sons 1986). The polynmer - -4 mxtures, according to the

i nvention, are noted for their high mechani cal stablllty and excel | ent

sol vent resistance. Characteristics of particular interest in industry 5
are achieved if the polyners grafted onto-the~el astoners are

pol ynet hyl acryl ate or polyethyl acryl ate and the vi scous e e. the

- elastomer), on MM¥E%r9%}yﬁﬁ?ﬁyﬁaﬁgyFatEhGr1BHF9E%H?PaEF?IEpgegoﬁP§ined in

the mixture is, tRéikeRs§npPRethahli¥algsahbeditysananpkeealyntOsodvemtat i bl e
w t h PVDF. Thus the_invention relates to thernopl asticall'y workabl e

pl astics mxturBESKRFANER-an excel | ent sol vent resistance which are

synt hesi sed fron115 CHaracferi88iuvk. ¥ parpiehépxbliptérestwinyingusgry

pol ymer for 6£eB ch@gggatieftﬁg bgi preg gngt gGOEQEp%BkﬁeQ%éﬂahers

Formula [er¥] 2 % of a pol yner
whi ch consi sts, are pelymethylatrijake 0r99OWVGQPY&PQ§M%§§ﬁﬂ§“qoﬁhﬁbrnula I

H 25 CH2 =C - X;i58ous phase (i.e. thk) edagtem@riy,’ epr eddehs an al kyl group
having 1 to 3 carbon atons an

30
[err] X represcRPsYBegh¥lpcrylate pr| pelyetpylacrylate contained i, the
an amount of [emikt8Pe- i) wt. Ypast pachdaildyl, grefdes, |disn lcsuhpde benler KP

wth a glai8 incompatible with PVDF.
(;) Thus, the invention relates to thermoplastlcally
workable plastics mixtures KM with an excellent solvent

(\ resistance which are synthesised from

15 A) 2 - 98 wt.% , preferably 4-50 wt.%, of a polymer
formed, in an amount of at least 80
wt.%, of monomers of the Formula
CH, = CF,, .

20 B) 98 - 2 wt.% , preferably 96-50 wt.%, of a polymer
which consists, in an amount of
a) 20 - 90 wt.%, of a monomer of Formula

n I
W H
25 |
N~/ CH,=C-X-R (1)

2
wherein R represents an alkyl group

having 1 to 3 carbon atoms and

o)
30 : | | I
X represents a group -0-C- or
O
I
_c_o_
35 | and, in an amount of

B) 80 - 10 wt.%, of a chemically cross-
linked polymer KP with a glass
transition temperature Tg below 0°C,
preferably below -10°C, which is



transition tenperature Tg below [err], preferably below [err], which is

-5- covalently bound with at least 5 wt.%of the polynmer forned fromthe
nononmers of Formula (I). 5 _ According to present findings,

particul arly favourable characteristics are obtained if a typical
comercially available PVDF is used as pol yher conponent A) in the plastics

m xtures KM and if pol yners conposed ore_an | 1 articul ag
core-shel |l polynmers 10  produced %QV%L%?Ef PR n%} att ﬁegdéeéus%d as

conponent B. Elastoners (lattices)oRnthe pelymer(tbrme@nﬁr@mCVh¢op[err]d|e

der Techni schen Chenmie, 4th ed 9B - rEPmm1YefIfg Chenmie), mainly
chosen fromthe group 15 -of polgécréﬁafgséf $y5| oxgngs pol yol ef i ns,
nore particul arly pol ybut adi ene, polyi soprene, ethylene-

propyl ene- e4 ast oner SA&&E’%lﬁED% EPJ%ntafenaﬁﬁgsaspsﬁt@cmﬂyal KP vvnth a
glass transition te

re <
monomers of For haygH nP %.%UCB?E? F%Bl?tgﬁ?h?Fﬁc?éF%fELgné%hﬁlg%?§?3}e
propyl acryl ate, cmmmeropalhyraVaihahnd PVDy| Asetatd as pelymes component

or a7t "conponentd sy Wes T BEabPEER bixtRERR K aht £8 p8FcfeEy TEonbOBkal e
conpati bl e mnthOPVDFcore anfieshelyneis pgnthenviardcerenshadl npabi@essof
Formula | fgst %P&&ﬁée&oﬂ?aéhﬁi§1ﬂﬂliSSE{rmE’EhEaMBH' napBeykegpgsat ure range

abgve the nelti poi nt up to > Jerr] preferably up to > [err]. 30
Cofppnent A) BycﬁBP?ﬂ?PFoﬁ Conponent A is synthesised, in an anount of up
00 Wwt.% from nopoaetémetsl(lattices) known per se (Ullmanns

\/ Encyclopadie der Technischen Chemie, 4th ed. vol. 13,
595 - 635, Verlag Chemie), mainly chosen from the group

15 of polyacrylates, polysiloxanes, polyolefins, more
particularly polybutadiene, polyisoprene, ethylene-
propylene-elastomers (EPM, EPDM, EPTM), are used as core
material KP with a glass transition temperature < 0°C,
preferably < -10°C.

20 ~ The monomers of Formula I are, preferably,
ethylacrylate, methylacrylaté, propylacrylate,
isopropylacrylate and vinylacetate as well as

- vinylpropionate or mixtures thereof. Normally, it can
K.) be assumed that the graft components synthesised from
| 25 the monomers of Formula I are compatible with PVDF i.e.
[ the polymers synthesised from the monomers of Formula I
| must form a compatible polymer melt within the
temperature range above the melting point of PVDF up'to
> 200°C, preferably up to > 250°C.
30 '
Component A)

By definition, Component A is synthesised, in an

amount of up to 100 wt.%, from monbmers of 1,1-
35 difluoroethylene.

The polymérisation is normally carried out as
emulsion or suspension polymerisation in an aqueous
medium under peroxide catalysis, for example with di-
tert-butylperoxide within the range of 50 to 150°C and



35 di¥fluoroethylene. The polynerisation is nornmally carried out as

enmul si on or suspension polynerisation in an aqueous nedi um under peroxide-
catalysis, for exanple with di- tert-butylperoxide within the range of 50
to [err] and -6- at pressures of approximately 25 to 150 bar. (Ul nmanns
Encycl op[err]die der Techni schen Chem e, 4th ed. vol. 19, 103 - 104, Verlag

| Chemie; H.F. Mark et al. Encycl opedia of Polfymer Sci ence and Technol ogy,

Vol . 14, 600 - 616, 5 Wley Interscience, K U Blerr]hler, Spezialplaste,
Akadeni e Ver | ag2'B&NSSFUHEAR)°L ARPIBHEIHS e PWSF 120 £3 yhl {}”c]r ™ 1ine
pl astics w th aHnoyediop#nier et Tddhmiiddhen Uhentiver ageh ned ecedlar IWSS 1 S,

as in the comerncgj.al_ t.ypes, ., W-thi .t ra of , fo 10
mel ting point i sl%r?or mﬁqy vg%]i%t he&ﬁfn'ggp%%' fdbaéggoq-[ocekﬁ] ,ﬁ%&cgp&e&i?
particul arly 16®8ft #dlamdr SEpmce B (Raghnaags Mige ki t& e (L6,
applicationg isyidRy AnkRi-<ei it SA MENBaRA NpHh Ypth st Ok KR BiaNce
of 15 PVDF i s particul arlf/, not abl e. Powdery PV[?F types wifh a}g{ali;)b

di ameter of abo¥YeTiG® [ &5YL4 N Yo cIhfeltauarat | BYRE 15 (a2 ligh

-advant ageous i f cogmtIQiald yolawt1dd v thVRF dirsar siciscull & usteudiire.

m xing. Poorly_crystallising.copalynmers of, vinylide fluoride are, 20
therefore, |ess T?xgj&}rreer&ge 'P%?]se‘g‘%p%% 855 1F?a{rt %l}f%&ﬁl? oc%%%]f?ljn% s of
vi nyl i dene f | uortiygesgnavitdial |ty caogeo e 1Qdnydierito BY0@000, the Conponent
B) s, advagtag %‘134'3{1 &Qﬁ%‘%q’}l’éﬁgﬁ'l' 'rY'P}{ﬁ" AR d£7160 to
Ho@-V‘éyl, 4t§“ e 0.1 \?OIFE (. 33 ?93,“%&0@ hi erreé)e?/erfag 1961; H. F.
MarK et al . Ency@%edines mrtimladiensd &l HigiheetPTRY - 2rfheEd. , Vol .
6, Q&él - 51, JiteMidedat\ 86 rdhgdatititad® s gWiitationsd/[ pErddkego Acryl -
und t hacryl verllgslorl%ungen,
The solvent, weather and radiation-resistance of
15 PVDF is particularly notable. Powdery PVDF types with a
grain diameter of about 100 pm are also commercially
available. It is also advantageous if commercially
available PVDF dispersions are used for mixing. Poorly
crystallising copolymers of vinylidene fluoride are,
20 therefore, less favoured. This applies in particular,
to copolymers of vinylidene fluoride and '
hexafluoroacetone. '

Component B)

\J 25 Component B) is, advantageously, prepared by
emulsion polymerisation (cf. Houben-Weyl, 4th ed. vol.
XIV/1, 133 - 194, Georg Thieme Verlag 1961; H.F. Mark et
al. Encyclopedia of Polymer Science and Engineering, 2nd
Ed., Vol. 6, pp 1 - 51, J. Wiley 1986; H. Rauch-

30 Puntigam, Th. Vdélker Acryl- und Methacrylverbindungen,
Springer Verlag, Berlin 1967). The glass transition
temperature of the homo- or copolymers formed from the
monomers is known or may be calculated (cf. Brandrup-
Immergut, Polymer Handbook, 2nd. Ed., J. Wiley 1975;

35 Vieweg-Esser, Kunststoff-Handbuch, vol. IX, pg. 333 -
340, Carl-Hanser Verlag 1975).

In a preferred embodiment, the method used is to




Springér Verlag, Berlin 1967). The glass transition tenperature of the
honmo- or copolyners fornmed fromthe nononers is known or nay be cal cul at ed
(cf. Brandrup- |nmergut, Polynmer Handbook, 2nd. Ed., J. Wley 1975; 35

Vi eweg- Esser, Kunst st of f - Handbuch, vol. 11X, pg. 333 - 340, Carl-Hanser
Verlag 1975). In a preferred enbodi nent, the nethod used is to -7- graft
the nmononers of Formula | on an elastonef'éfé?r])'inconpatible wth
Conmponent A. Here enuIS|on ol jsatio r terest,
the el ast omeri c9 p%f% P% Egnomergo %ggérmgié ? éétgﬁrgg£%§8ﬂgé BFZ and the
pol ymer [err]a)lbeomgaguhieedlﬁht60mpenehhsboneﬂerﬁ,ath%céhﬁl§@@5 The
preparation of ﬁ&gpmgeisaégshl ikabi pageotuile pheytate, Lupe Used as
Conponent B) carrie .g._ accord g to_US-A 199 486, EP 0 065
069 or US-A 4 1%138"7%3529 aﬁatesla Reypy BE? ugrd ALR @4 l’{% PE_CRSS 914
338, US-A 45052s€dp, ahl®- ﬁha 985yﬁ@3 ﬂIhebéyﬂgth&Stéd pntynene B) from a
core material KP ang t he sh terial based on acrylate are carried out

in a manner knoWh2PEPREE, lﬂan§e§°§8e§ fP¢ nethod: 15 _ Here, the
mononers form ng theTher prepagatibnapé pobyneorseehehlahaBQEeéas°£nﬁh§ion

in the first prQ&ﬁgfaéeeEXB@hﬁgehhﬁsgPBﬁﬁgﬁéﬂef Shﬁa Bétcﬁkfeear%ukargely

pol yneri sed, the nomner onents rial are added to the
enul si on pol ynee- gucﬁCFﬁaﬁlnﬁetQOUS'ﬁoiﬁﬂtﬂ%ﬁ OFPnemP55r958I8§ US$-avé6i ded.

In thl S wayp thﬂ@owaeanhongeﬂ B”7bbes§QCOﬁd—§t ePois Bbagedsamnogndiuhe
cofe ;material in_a shell-type lon.. An ag gn%g eous ratio of the shel
th| ness to thd38yzHSgh €h8530P§5vsU§BPaPn g he wei ght of the core

material to the shelThéSsynMHESesabflgolymeﬁstB)Sfrom a Bprehwesiengad
sui¥abl e amount ygf sg%ﬁ'f fear! pistg@-&s?%mw8nrr§xr9§a»cef Lyencadried

according to the prlnc
out in a manner known er se, using a specific method:

15 Here, the monomers forming the core material are
polymerised in an aqueous emulsion in the first process
step. When the monomers of the first step are largely
polymerised, the monomer components of the shell
material are added to the emulsion polymer such that the

20 formation of new particles is avoided. In this way, the
polymer formed in the second step is placed around the
core material in a shell-type fashion. An advantageous

&;) ' ratio of the shell thickness to the size of the core is
_ obtained if the weight of the core material to the shell
U 25 material is 1 : 3 to 3 : 1. By choosing a suitable

amount of emulsifier, the particle size may be

influenced accerding to the principle, the larger the

particles, the smaller the amount of emulsifier. The

particle diameters may, for example, be in the region of
30 from 0.05 to 5 pm.

In this case, butyl acrylate and 2-
ethylhexylacrylate are, preferably, used as monomers for
the core material KP. Advantageously, the core material
KP is prepared by using monomeric cross-linking agents

35 known per se, preferably in amounts of 0.1 to 6 wt.%,
more particularly 0.2 to 3 wt.% based on the monomers

forming the core material.



particles, the smaller the anount of enulsifier. The particle di aneters
may, for exanple, be in the region of 30 from0.05 to 5 [err]m In this
case, butyl acrylate and 2- ethyl hexylacrylate are, preferably, used as
nononers for the core material KP. Advantageously, the core material KP is
prepared by using nononeric cross-linking agents 35 known per se,
preferably in amounts of 0.1 to 6 wt.% rbrle particularly 0.2 to 3 w.%

based on the nmononers form ng the core material. -8- The cross-|inking
agents used are nor r?iﬁ flicﬁ"té'el- RESRHT AHERDAEE PRI LS T nyl i
doubl e bonds i rompeumdsest issh fasntexanmate Tdwest MEtVWIREY It | dowdsi€roehds

mul tival ent al ggh ly. ' a a .
but anedi ol di ac(ri;,/ll g:![h %, i}%%%ec'ﬁﬁyelg'enfeég)ﬁl y%%%%%%%r{ﬁ%%@,acryhc ester of
t et r aet hyl enegMpd&iFedant alcoholsesush A rokirert rdimethacreylate,

pent aer yt hisi t t gutadelalid adheatide @ﬁ&rggﬁ!@ﬁé@iyﬁfﬁﬂééﬁfﬁ/ﬁm@&?wsl y

Dol yrmor i sat | on Lo A8 EH mely KA e e RBP4 Ty b t oy

of anionic, capentiaerythrttetntaacylsid) eé%c.ar ermw?réh)aﬁaﬂaml hesgat er
hase, such as ;sodi | qur vl hat e, _al kyl. ben e sul phonat es,

gxethylation p%%dugggk%$¥§¥¥§#g3%éxi e%ﬁk%ﬂﬁ%ffgkﬁrﬁfneutralised

sul phuri sat i onpodyetdyd adryledfe. The pol ynerisation s, preferably,bI

i ni.tJ at edqat tenper ¥ : Ps?ﬂ: r NQs < e

r adi cal -f%?m’ ngngubg?gr?g%scgsld%ﬁé 25 ?oﬁ%sm un%‘%{r sl]at én'l glrrﬂgg'?lg{u_%ha é]e_ or

hydr ogen per oxF@&e MmB&edidk He Rrodurefinf vl B3 1 Het secofi i i sati on

stage, an initicatdonivy oidaich-Hioraids adh N £ 1UYY 38 Yuddd | |Bagdd 'éh the
adgi-’( e. 1f desired, the mainly

30 toI gg?ﬁl) dieg;g?ge-lgﬁrgl’{asﬁﬁss%gicg}nr?t@fgeﬁ‘éﬁc‘g’gqt?ta PRt A%y powder by

benzene sulphonates, oxethylation products of alkylated

15 phenols or the neutralised sulphurisation products

| thereof. The polymerisation is, preferably, initiated

at temperatures of between 40 and 100°C using water-
soluble radical-forming substances such as potassium or
ammoniumpersulphate or hydrogen peroxide. Before the

20 beginning of the second polymerisation stage, an
initiator may again be added, but only very little or no
additional emulsifier is used in the second stage.

\_J If desired, the mainly 30 to 60% dispersions thus
obtained may be transformed into a dry powder by _

W/ 25 carrying out the drying in a manner known per se namely
drying up thin layers in flat containers or on rollers
or preferably by spray drying at temperatures of between
50 and 100°C. |

Preferably, the core material KP, itself, may be
30 "filled" again.
' Particularly interesting technical characteristics
are observed in an emulsion polymer which has the
following composition.

35 Core: Copolymer consisting of butylacrylate,
allylmethacrylate,
trimethylolpropanetriacrylate in a weight



25 carrying out the drying in a manner known per se namely drying up thin
| ayers in flat containers or on rollers or preferably by spray drying at
tenperatures of between 50 and [err]. Preferably, the core material KP,

itself, may be 30 "filled" again. Particularly interesting technical
characteristics are observed in an emul sion polyner which has the follow ng
conposition. 35 Cor e: Copol yner EORSFSting of butylacryl ate,

al Iyl met hacryl ate, trimethylql.pro triacrylate in a weight -9--ratio
of 98 1 : 1 Shell: Igoqqﬁl‘r?etd%g?r%yl‘at 100 wt. % A suitable pol yner
Conponent B) i $h&lldo obt ai rRed ymethacnydiatee atdty lwené&-.pr opyl ene el ast oners
such as EPDM or EPTM as Conponent B[err]). The ethyl ene-propyl ene

el astoners, which may be used according to the invention, are known per se.
Cf. Ul manns Encycl ép[®3¥r9ahle @alypedhoipenernthdli s alse@btedned,dy 13,

619 - 620, sVer hag righ &ty Tehelprid gyl M fe18is tRime rEN QU RRAIEPDM  J20InEme

Sci ence and Engi %grin 2nd . Vol. 6, 523 - 564. J. Wley & Sons 1986. In
general , ethyl ene éWHx%F3B§I € are present here in a nolar ratio of 5 : 1
to 1 : 3. The nol ectiiher ethyjlend-propyisney elastomens,n whieh egiyobeof -

200, 000 to 500 S 0 f furt - ef i havi ng
up to 16 car borﬁg%t%o%c%%%ﬂ%gﬁzbﬁ@%}%@ér r?%ﬁee?&{?é@ S and 10

mol % of a | i ne¥llyaams dnayiclapssie giead Taphndgathesy Ghiamilgdriddardsbn havi ng

at [ east gocar R, 43, ¥ Lo ROURIE1RQN EHehi P AT AN . GRRAU WErH18ed,
f ox_exanpl e unsaturated derivatives of Bbicyclo-(2,2,1)- heptane such as
al Kyl i dene- 2- n&MG; dig Qfc FSHYMERdiSSIENas AR Endineering ginghiEsre.

Th%‘/ Vol. 6, 523 - 564. J. Wiley & Sons 1986. In general,
ethylene and propylene are present here in a molar ratio
of 5 :1to1l: 3. The molecular weight is normally

15 within the region of 200,000 to 500,000. The
.(simultaneous) use of further a-monoolefins having up to
16 carbon atoms is also possible. Furthermore, between
0.1 and 10 mol% of a linear diene or an unsaturated,
bridged cyclic hydrocarbon having at least a carbon-
20 carbon double bond is, preferably, copolymerised, for
example unsaturated derivatives of bicyclo-(2,2,1)-
‘ heptane such as alkylidene-2-norbornene,
K*) - dicyclopentadiene, bicylco-(2,2,1)-heptadiene. The
number of double bonds is generally 3 to 20, preferably
\/ 25 5 to 12 double bonds per 1,000 C-atoms; EPDM elastomers
are, for example, disclosed by US-A 2 933 480, 3 211
709, 3 093 620, 3 093 621, 3 113 115 and 3 300 450.
The grafting of ethylene-propylene elastomers may
be carried out in different ways, for example in organic
30 solvents or in the monomer.
In the first case, ethylene-propylene-diene
. elastomer (EPDM) [e.g. the commercial products ® EPSYN
55 (product of Messrs Copolymer) or ® Polysar 585] are,
for example, used in a suitable solvent such as toluene,
35 chlorobenzene, butyl acetate.
The process is, preferably, carried out under a
protective gas such as nitrogen or carbon dioxide in the



nunber' of double bonds is generally 3 to 20, preferably 25 5 to 12 double
bonds per 1,000 C-atons; EPDM el astoners are, for exanple, disclosed by

. US-A 2 933 480, 3 211 709, 3 093 620, 3 093 621, 3 113 115 and 3 300 450.

| The grafting of ethylene-propylene el astoners may be carried out in

- different ways, for exanple in organic 30 solvents or in the nononer. In
- the first case, ethylene-propylene-diene'e%%sfoner (EPDM [e.g. the

comerci al products. [er EPSYN 55 roduct of Messrs o) r [err

Pol ysar 5855O ar‘ﬁu?%Lp%i%%?%k%‘a(‘P‘?ﬁ%&s%ietqa'b]_rpep% |V/£€I{B %ﬁgﬁE%ggfpl[uen]e,
35 chl or obenzeine, imit jatacst ased ﬂ&y&mncknnwnwpgu;pﬂ@fef@pl9¥amﬂl¢|ed out
under a prot eCtg%%’Poanéié“f i@fa&iéo%?égmh ﬁ}s g%f:?i’cé” ggbéi‘rgﬁfdé[‘ tber.- - 10 -

usual polyneri I On vessel's equl ppe : e initiators used
may be known perutglpévecteatel edprrexthetyiverariie, sighagsamount of

benzoyl per axi depotgiily AWENELPE! 0Tt L8 2. wils lIsdded bl | BRE ONbASMers. aNIN
anount of 5 nornmal |y about.  0.01 . to 2, wt. % based on

h noners. _.ln nost
cases, the pol yARFFsGRFe%/ i EheiBPlmehisation A% itk e&eﬁ%e?ﬁ?ﬁ?8§lggg. to
above [err] andend tempbeabaré|ng.§oitd sbovrdecsvtvand apdtoothul |y al so

carried out at an.elevate enpe u o] S A 0yt r : Y,
preferably, be %ﬁﬁgﬁn%rgﬁg?%iggafﬁé %élYggeégﬁét%ﬁ%&%iggn%g%ﬁeg%?ﬁlfﬁz
preparation ni xewteatNannaleyatedt bempergtware sat Mononakesandy dpaF1aE0rs or

lasts nmore ¢ hanmée?,e BPE KL PELEPY - bSChA§LE SpPBToREY oAy €8CERAE NMDNONET,
may, jadvant ageous be renoved, under 15 reducedﬁgressurggrgartlcuIarIy

y
advant ageousl y ®y28EPRers centained. int FhadPreRpEatigpy i the grafted
portions may beneshalEg, otbthYy poapfepPisibion takes several hours or

R P! ot O SRLORRL L AR o oGhRkINE 45):  JseMenB EAROafiCpdiiand
M F. Farona, Porgacted monomer, may, advantageously, be removed under
15 reduced pressﬁre, particularly advantageously by_using a
Leistritz-extruder. The analysis of the grafted
portions may be carried out by means of the _
"Reprecipitation-chromatography" technique (cf. J. Ma,
D. Pang & B. Huand, J. Polym. Sci. A, Polym. Chem. 24,
20 2853 - 2866 (1986); A. Gadkari & M.F. Farona, Polym.
Bull 17, 299 - 306 (1987)). So called "soluble rubber",
which is, to somé.extent, analagous to EPDM/EPTM, may,

K‘) moreover, also be used as elastomer.
Furthermore, the following elastomers Bf) may be
W/ 25 used within the scope of this invention:

Butyl caoutchouc (IIE, cf. Ullmann loc.cit. vol.
13, p. 621 - 623; H.F. Mark et al. Encyclopedia of
Polymer Science and Engineering 2nd Ed. Vol. 8, 423 -
487, J. Wiley & Sons, 1987).

30 Polyisoprene (IR, cf. Ullmann, loc.cit. vol. 13, p.
617 - 621, H.F. Mark et al. Encyclopedia of Polymer
Science and Engineering, 2nd Ed. Vol. 8, 487 - 564, J.
Wiley & Sons, 1987). '

Polybutadiene (BR, cf. Ullmann loc.cit. vol. 13, p.

35 602 - 605; H.F. Mark et al. Encyclopedia of Polymer
Science and Engineering 2nd Ed. Vol. 2, 537 - 590, J.
Wiley & Sons 198.).



Bull 17, 299 - 306 (1987)). So called "soluble rubber”, which is, to sone
extent, anal agous to EPDM EPTM nmay, noreover, also be used as el astoner.
Furthernore, the following elastoners B[err]) nay be 25 used within the
scope of this invention: Butyl caoutchouc (I1E, cf. Ulmann loc.cit. vol.
13, p. 621 - 623; HF. Mark et al. Encycl opedia of Pol yner Science and

Engi neering 2nd Ed. Vol. 8, 423 - 487, J- W] ey & Sons, 1987). 30

Pol yi soprene (IR cf. Ulnmann, loc.cit. vol. 13, p. 617 - 621, H F. Mark et
al . Encycl opedi a of PHASHRRELE| RFCAUGPE %%g?%%%ﬁ??@ﬁn%%ﬂlﬁﬂ SWoh. 28, 487 -
564, J. Wley &ﬂnﬁsonw&aﬁtcll?@hybmadd:eneuiﬁl?anmloéﬂd:mannvbmc LBy . evel .

13, p. 35 602_ . HE. rk e . Encyclopedia o 0 C|enc and
Engi neering 2nd E%?Pgblﬁtgi ggﬁﬁ-eQQ%#'Jgaﬁg?%vagggﬁdg 1€é£¥m R4 %ners
produced by pol&checlansbhogpn ¥oth 22, 3464CﬂnseapulchnnbeyantérsUheﬂaah

loc.cit. vd} B 3 g.F. Mark et al. Encyclopedia of Polyner
Sci ence & Tech#éTogy S%b? 1%3e 464 - 569, J. Wley Interscience) may al so

be used. The prepar afR®rPEEPRFRLAPR OF cEhe shiwkures b%tcﬁﬁraeﬁaﬁﬁérlkn@mm
per se, for exanphfePYkABGRAPLEate M ¥bRJeRinple Wrxﬁé@ﬂlsﬁlcaﬂvamk@gioasly

al ready crushed or whi r ushi during the Xin ocess, and
the 10" Cmixturdie RIELRPEPRG RATATHOVARSEEORL SATh L BaF AP OB ERE AL e
ext ruder. (cf .ciesiming Rdveihg Appei mbking ploocéssS/ 48d188148ing tRel2. 1987).

The. rechanjgal MIA01 S FhArAeQLRY MY el dib SQRODE! SpbaBed: 08 oy

subgyances adv ageousl| rea ormal usi ng sFomﬁy
rotating nixer siiuene a8x ru@eﬁnxefgf c@ﬁrmﬁuoH%t¢mbwAHP¥é¢§téPndHGbIe

chanber plough pixgrgs 1he. §IQﬁAygrQ§aiggg)n1xers produce a nmechani ca
n1x¥ng W thout dOIHQTaMB%echagléaf mixing is started by mixing the
components based on substances advantageously already
15 particle-like, normally using slowly rotating mixers
such as drum ﬁixers, continuous flow mixers or double
chamber plough mixers. The slowly rotating mixers
produce a mechanical mixing without doing away with the
phase boundaries (cf.Ullmanns Encyklopadie der
20 ‘Technischen Chemie, 4th ed. vol. 2, pg. 282 - 311,
Verlag Chemie). Then, the thermoplastic working-up is
~ carried out by homogenous mixing in the melt, using
k,) heatable mixers at suitable temperatures for example 150
to about 300°C, in kneaders, or preferably extruders
-/ 25 such as single~ or multiple-screw extruders or,
optionally, in extruders with oscillating screw and
shear pins (e.g. in a BUSSCO-kneader).
By using these methods, it is possible to obtain
uniform granules (e.g. chips, granules in cubic form,
30 round grain). The grain size of the granules here is 3
to 5 mm. Another advantageous aspect is the mixing of
dispersions (emulsions) of the components and the
subsequent removal of the liquid phase, for example by
_ squeezing out in an extruder.
35
Advantageous Effects of the Mixtures KM
The advantageous effects of the mixtures KM are



phase boundaries. (cf. U | manns Encykl op[err]die der 20 Techni schen Chem e,
4th ed. vol. 2, pg. 282 - 311, Verlag Chem e). Then, the thernoplastic
wor ki ng-up i s carried out by honbgenous mxing in the nmelt, using heatable
m xers at suitable tenperatures for exanple 150 to about [err], in
kneaders, or preferably extruders 25 such as single- or rrultl pl e-screw
extruders or, optionally, in extruders wi t¥e osci | | ati ng screw and shear

pins (e.g. in BUSSCO- knea t hese thods ible to
obtain unifor mgﬁimgﬁﬁl &ated g’ ep§°lié19§'ﬁﬁ\ge§’ﬁaﬁ' di ¢ oF rgfnﬂvg)d:p%ssfound
grain). The gca:mpomlem m‘) taimed gamﬂeefsﬂeéﬂe piod yhep a5 GampRnsierB)

advant ageous ag tdo s [ A aTo BETo lqigsg@r']eﬁ@l}gw & pIa%,epns) of the

conponent s and e su uent rem)va hase,_ for exanpl
squeezi ng out |aﬁ15|laé%’ﬁ’r1@ff@r amgh ey apemeditd agr it av (48 rest KM
The advant ageous 1efgfaQQ:tsS H’ﬂ Hslrdé%dﬂ‘ﬂbﬂda above)l2 B :denonstrated by

the foll owi ng exa S DF as ent A) .and .a core-shell pol yner
as Conponent BP%%@#?%%%&%P%ﬁ%%%Q#M%>acry| ate,
allylacryl ate and tIEvmi'i et r dpen edoritaarty ot 39\(12918 suclb a mixttyrs taf by

wei ght as descrl %%t%‘e%’ﬂf}s#% r@}%ﬁcr& LS Y PH i hy! acryl ate).

Even vmthalow onte a mxture of core-shell and

PVDF exhi bi t s znyisgtaldriyeittat Iafhithe AVRh®OINDF s fﬁﬁ"s Jf%c]tlli fl}fl‘k‘él y.-to

- cont righut %or?én'xﬁ?c% HniddKantighi £ xdiie bl watk rasdshasge of the
{#res to solvents. Thus, a m xture consisting of 10 wt.% of PVDF and 90

of an enulESSHFERAGATEL Gthe MELEBRAS dARRIMSH®is resistant to
toIQJJe_ne acetone, chimus)f of miafthrdd comiintanptat €10 wt.$ of PVDF and

90 wt.% of an emulsion polymer of the above composition
is resistant to toluene, acetone, chloroform and
15 ethylacetate. '

Surprisingly, when only 10 wt.% is added to the
above emulsion polymer, a clear improvement of the
thermal stability is also achieved. This is in contrast
to the results obtained with PVDF-PMMA mixtures in which

20 a small amount of PVDF already clearly reduces the
thermal stability of PMMA. |

of particular.importance of the applicational

K,) properties of the plastics mixtures KM is the balanced
_ presence of all three components of the plastics mixture
\/ 25  KM. | |

A) PVDF or a crystalline vinylidene fluoride
-copolymer
Ba) a vinyl polymer compatible with PVDF, having
30 a glass transition temperature < 50°C,

preferably < 30°C, which is grafted, at
least partially, on a third polymer species
BB) incompatible with PVDF, BB also being
incompatible with Ba in the temperature
35 range of -50°C to +100°C, chemically cross-
linked and'having a glass transition

tenperature T < 0°C.



SutprisSingly, when only 10 wt.% is added to the above enul sion polyner, a
clear inprovenent of the thermal stability is also achieved. This is in
contrast to the results obtained with PVDF-PMVA m xtures in which 20 a
smal | amount of PVDF already clearly reduces the thermal stability of PMVA.
O particular inmportance of the applicational properties of the plastics
- mxtures KMis the bal anced presence of al L3three conponents of the

pl astics m xture 25 KM A PVDF or a crystalline vinylidene fluoride
copol ymer Ba) a \Hflwalp‘ozqtm-’e@r compexéest cane t theadiplaslyl ¢y BOxtures
a gl ass transi iRy BIPEESHEE £n <A 66 | a0 REEf €7 &Pl wiw [ enfdxtybdgh i's
grafted, at least partjally, on a third polyner species, Blerr

i nconpati bl e WS ,n%[%r‘%? 39 s"btb"éi?ﬁg ?%%rﬁﬁgiﬂ’ﬂ%tw }¥BYin the
tenperature 35 preferred. Thée apgepofti&d@t othé ecompordetri BAl 1y thess-

| i nked and havi tyansjifi erat T.< [ : - O
parti cul ar g|1nt e#lgnsgaorgérlgéf%o%%’ pé%éé %:%b ktﬁ%%kaﬁ%i]g%}ﬁ%%n?fai 4?104 fo 40
wt. % of PVDF. MGt mrasse qeattbicular by tprebexredswitiPbrthe ergege i efil 351 y
preferred. The gy opprid o of the Conponent B[err] in the 5 conponent B is,
preferably, within the range of 40 to 90, nore particularly preferred '
within the range of BY3® Whxiiires Khoaee mpkseres Krereshiwsler interest
whi ch consi st afondid® &6 16 . % 035 RVPR ast Govpenest cdnpdie®t ACana2bfto 5

w . % B ti f 55 t0 75 wt. %o of.th B
B bei ndbr otk (b L F AT PRSI % SRFROT G P A0 FE 15 ¢

i nventi on: wt.% of the Component BB in B being preferred.
L,/ The following Examples serve to explain the
invention:

The determination of the melt viscosity (n,) is
15 carried out according to DIN 54 811 process B.

The particle diameter is determined using a _
® Coulter Nano-Sizer. The particle diameter may also be
determined by means of light scattering.

The breaking elongation and tensile strength are

20 determined according to DIN 53 455.

The Shore-hardness is determined according to DIN

53 505.
\y)
_ EXAMPLES
o/ 25

Example 1

Preparation of an emulsion poiymer with a core-
shell structure (Component B).

30 1.0 g of potassiumperoxodisulphate as initiator
and
0.06 g of triisobutylphenyl, ethoxylated with 7 mol
of ethyleneoxide, sulphated, in sodium salt
as emulsifier are introduced into
35 630.0 g of distilled water and heated to 80°C

in a polymerisation vessel equipped with stirrer,



Thie det'ermination of the nelt viscosity [err] is 15 carried out according
to DIN 54 811 process B. The particle dianeter is determned using a

Coul ter Nano-Sizer. The particle diameter may al so be deternined by nmeans
of light scattering. The breaking elongation and tensile strength are 20
determ ned according to DIN 53 455. The Shore-hardness is determ ned
according to DIN 53 505. EXAMPLES 25 Exanpl4e 4 Preparation of an emnul sion
polymer with a core- shell structure (Conponent B). 30 1.0 g of

pot assi unper ox@@EBurpracler am tihemonat@rs. 06 g of triisobutyl phenyl,

et hoxylated with 7 m{ &fuedivd eneddestisd pFated, in sodiumsalt as

emul sifier are introduced into 35 630. g of distilled water and
heated to [err] in a polynerisation vessel equipped with stirrer, - 14 -
reflux cool er ang3iher npretef bd&yxﬁnﬁymaﬂé | consisting of 1631.0 g  of
butylacryl ry late 16.6 ¢ of
propanetrlnethyloﬁtrlaéfylég% ég eﬁgﬂ%'?%%iunperoxodlsulphate 5.0 ¢ of
t he above emul sifilé. gl 18Y7. m'cgoaneﬁrlmeémYIMOéd:anL@%dded uni formy
by 10 W?er'ﬁlﬂ:éébixhﬁ;%fd%cﬁl%lul'ﬁf&tﬁére while stirring,
within 2[err] hours sanple Is taken for. the purpose of analysis: the
pol ymer di sper si on 2 pr darde akove emalsdifder ARt er 15 of 346 nnj.

1877.0 g of distilled water is added uniformly by

o 10 metering to this initial mixture, while
- stirring, within 2% hours.
L/.

(A sample is taken for the purpose of analysis: the

polymer dispersion thus prepared has a particle diameter
15 of 346 nm).

Immediately after adding Emulsion I an Emulsion II
is added by metering within 1% hours at 80°C, said
emulsion consisting of:

20 900.0 g methylacrylate
2.0 g potassiumperoxodisulphate
1.5 g of the above emulsifier
o/ ~ 1345.0 g of distilled water
A 25 After cooling to ambient temperature a polymer

dispersion is obtained which has a solid content of
39.8%. Particle diameter: 386 nm.
In order to recover the polymer solid, the
‘dispersion is frozen at -16°C fof 48 hours. After
30 thawing, the solid is separated, washed three times with
water and dried in vacuo at 50°C.

Example 2
A method is used as in Example 1, but a different

35 composition of Emulsion I is chosen:

l648.0 g of butylacrylate



| mredi dtely after adding Emutsion | an Enulsion Il is added by netering

within [err] hours at [err], said emulsion consisting of: 20 900.0 ¢
nmet hyl acrylate 2.0 g pot assi unper oxodi sul phate 1.5 g of the above
emul sifier 1345:0 g of distilled water 25 After cooling to ambient

tenperature a polyner dispersion is obtained which has a solid content of
39.8% Particle dianeter: 386 nm |In order ¥® Tecover the polynmer solid,
the dispersion is frozen at -16C for 48 hours. After 30 t hawi ng, the
solid i s separated, Swistfed tHr el Y IRALRAF Aafi®r and dried in vacuo at
50' C. Exanple 2 A nmt. hsod; is dﬁ%&:ﬁﬁeﬁﬁ}zl@@’ﬁﬁ;ﬁaﬁbtﬂﬁc@mﬁé erent 35

conposition of Enul si hosen 1648. 0 pﬁ} | acryl ate - 15 -
8.3 ¢ of aIIyInetﬁLaoqr'] ate% ]d‘}mq% ao'ﬁ‘:‘;metrlacrylate169

of pot assi urrper oxodissWl phat ef. ttheg emuifsitﬁnea_xemdrmeomd niemt Bxaogoll € nl Exanpl e
15 1877 1895 il r Dl aneter of polynmer dispersion
af ter addi ng Errul Si oanI FBI dgid t%011%%l‘llj“;t%l(:)]l id content of the

di spersion: 40 w.% Wrking up to recover the polynmer solid according to

Exanpl e 1. Exammegsuld tk5 The nethod used is as in Exanple 2, but a
di fferent conposition, of nomne i.S chos n for Enmul IR |: . 1597.0 g of
butyl acryl ate 33.3 gq) r% #rnﬁ ispersion atCer aading
Emulsion II: 446 nm.
\;) 10 Solid content of the dispersion: 40 wt.%
Working up to recover the polymer solid according
LJ to Example 1.
Example 3 _
15 The method used is as in Example 2, but a different

composition of monomers is chosen for Emulsion I:

1597.0 g of butylacrylate
33.3 g of allylmethacrylate
20 33.3 g of trimethylolpropanetriacrylate.

After adding Emulsion II, a polymer dispersion is
W, obtained which has a particle diameter of 448 nm.

\/ 25 Example 4
Preparation and characterisation of the plastics
mixtures KM.

Component A: PVDF
30 Component B: emulsion polymer with a core-shell-
composition

Component Bf: polybutylacrylate cross-linked with 1%
of allyl-methacrylate and 1% of
trimethylolpropanetriacrylate.

35 Component Ba: polymethyiacrylate, partially grafted on
BB.



20 ’33.3 g of trinmethylol propanetriacrylate. After adding Emul sion
I, a polyner dispersion is obtained which has a particle dianeter of 448
nm 25 Exanpl e 4 Preparation and characterisation of the plastics

m xtures KM Conponent A: . PVDF 30 Conmponent B: enul si on pol yner
with a core-shell- conposition Conponent B[err]: pol ybutyl acryl ate
cross-linked with 1% of allyl- rret hacryl ate Bnd- 1% of-

trimethyl ol propanetriacryl ate. Conmponent Ba: pol ynmet hyl acryl at e,

partially grafted onPBV& r(f. SOlef 1910 phy/Messs -efSOMYRY Jofisviasisted, St vay)
I's mxed, in di fdflﬁirf@'ﬁer&r PRAIYIriBn mtth:t@@HWmeﬁ:O'écﬂ;uﬁC%Qdeﬂﬂlﬁ@
Exanple 1, on t %Xtaé'ﬁﬂ% (see T. bI Tabl e T;j’i’gl i.ln each case, In
addition to PV °5 ire® F dIeJWE(ﬁeegl % Mdrtsi ti on

t enper at ure det-ect ablTaHlye mednstaf, DSCeas:meialseas Jrrheadzialﬁucng tpeaviperr] of

ngt Fngf Clg : %%gleaq'flegf rRﬁ%#ar act I(-}r%lwrsggz;t | Igr'li %& % COnsi Stl ngé%é%%g

pol yrer accor di sgtestabdepihy mepgs dfo DSPr gsomeldn asf thry Neiisibeegk T
Mel ting heat PVQ& iy KW theggVDF E%h%hlned5%ngthé/%1§Mhréggtﬂﬂuﬁdiﬁlm@ 442

igg 36.0 *1)1‘34 And the mgjting heat/g of4PVDF. 176  33.4
66.9 4-d -46 - 170 13.8 68.9 20 4-e
iga;) , 4 ﬁ%%%? 1 163 6.4 64.3 4-f 5 | 44
Characterisation of KM consisting of PVDF and polymer
W, according to Example 1
15 No. Proportion of Tg (Elastomer)'Tmax Melting heat
PVDF in KM (°C) *c J/g KM' J/g PVDF
(wt.%)
4-a 100 (-40) 192 57.0 57.0
4-b : 80 -43 181 36.0 46.0
4-c 50 _ -45 176 33.4 .  66.9
4-d 20 -46 170 13.8 68.9
20 4-e 10 _ —-43 163 6.4 64.3
\_/ 4-f 5 -44 155 2.4 47.0
4-g - -40 - - -
%

As is apparent, the melting heat/g of PVDF, even in

25 mixtures with only 10 to 20% of PVDF, is substantially
equal to or greater than in the PVDF, itself, i.e. PVDF
is mainly crystallised in the KM.

KM 4-b to 4-f may be worked up thermoplastically in
an excellent manner.

30 4-d (20 wt.% of PVDF) exhibits a n, of 1925 Pa s at
180°C. This material may also be extruded to form a
smooth, non-undulated, non-porous strand.

The tensile strength and breaking elongation of the
strands are measured:
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4-yg o -40 As is apparent, the nelting heat/g of PVDF,
even in 25 m xtures with only 10 to 20% of PVDF, is substantially equal

to or greater than in the PVDF, itself, i.e. PVDF is mainly crystallised in
the KM KM 4-b to 4-f may be worked up thernoplastically in an excell ent
manner. 30 4-d (20 wt.% of PVDF) exhibits a [err] of 1925 Pa s at

[err]. This material may. al so be extruded 1® #orm a snooth, non-undul at ed,
non-porous strand. The tensile strength and breaki ng- el ongation of the
strands are neasured: 35 - 17 - Sarfmple dt-ShnpFanple dedsile strength

MPa 5. %ensile st&n’b@q@g ng el ongatj on (% 3.1 200 180
5 Test | .am nae were sprayed from KM 4-d and 4-e.” Lami nae with an

excel | ent sol v&TeAKdNG LAWatelan| (Fhe and® et one ar el%‘{))t a| ned (in
parti cuI ar Sanple 4-d). Shore-hardness A of the sanples: 4-d : 71 10

4e: nples 5 thah| hcontet of P 1 (80) 90
. % of P\E/%JIZ [err]%&%ﬁm P Ts&{ﬁ@( ‘g %“?h“t%m 10 wt. %
of t he pol yrrer I@miurr&eammrﬂlang dm:eE)daemi escﬂvgﬁa-ﬂmsaimm tdxet\o]speag!ed to

formthe speci g‘%rrad smaﬁ arglle oﬁﬁ-)ai%ed"'t alE’é/ ulalﬁo%érﬁéig i &go | mpact

strength (standa test ba out rup
strength (standard small test bar) : 28.9 KJ/[err] S 25 Sanpl e 5b 80 w.%

of PVDF: Shore~hardness A of the samples: 4-d : 71
\_/ 10 4-e : 59
W Examples 5a, b

KM with a high content of PVDF

15 (80) 90 wt.% of PVDF (®Solef 1010 of Messrs.
Solvay) is mixed with (20) 10 wt.% of the polymer solid
according to Example 2, granulated and then sprayed to
form the specimen. '

20 SamplelSa, 90 wt.% of PVDFﬁ
VST (°C) : 130
, Impact strength (standard small test bar) : without rupture
N\ Notched impact strength (standard small test bar) : 28.9
KJ/m2 S |

Sample 5b, 80 wt.% of PVDF:
VST (°C) : 100
Impact strength (standard small test bar) : without rupture
Notched impact strength (standard small test bar) : 39.7
30 KJ/m® T



VST (Cr : 100 Inpact strength (standard small tes
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~-18 Cains 1. Thernopl astical |y workabl e plastics m xtur ul
. resi stance agai nst solvents, using polyners of 5 vinylidene*I| Gortde"
. characterised in that the plastlcs m xtures KM are synthesised fromA) 2
- 98 wt.% of a polyner forned, .in an amoi®t of at least 80 wt.% of
Formula CH2 = [err] B) 98 - 2
Ww.% of a polSk®im§hich consists, in an amount of 20 - 90 wt.% of a

Not ched i npact strength (standard snal

nmonomers of the 10

mononer of Fornmula | 15

(1) wherein R represgnl ndp1dstcadi o Ropis gg%eg;

[er]r 20

t bar) : without rupture -

HCH2 =C - X -

2SI AT

-C0- or of n1xmhgbsreélsbanaeragaﬁnEbrsunaehtandpsiﬁg polymers of

in an amoury %ﬁ&ll&gn$ﬁ f%o?%dg CP

a gl ass tranS|t| tenpera ure Tg be

il

gigatl

err

iél‘éwﬁ

with at |east Stiktures KMeaze SYntheSlsed from
t he nononers of Fornula (1). 2. Ther nopl astically workable plastics

m xt ures KM

lkggggva %H%rtéﬁﬁ%%th

pol yrer forned from

A) 2 - 98 wt.% of a polymer formed, in an amount of

at least 80 wt.%, of monomers of the

iqj 10 : Formula CH, = CF,,
W, B) 98 - 2 wt.% - of a polymer which consists,
in an amount of 20 - 90 wt.%, of a
monomer of Formula I
15 i
CH, = C - X - R (1)
wherein R represents an alkyl group
having 1 to 3 carbon atoms and
| 2
20 X represents a group —-0-C- or
o
I
. -C-0-
N\ ' or of mixtures of monomers of Formula
I and,
W/ 25 in an amount of 80 - 10 wt.%, of a

chemically cross-linked polymer KP

with a glass transition temperature

Tg below 0°C, which is covalently

bound with at least 5 wt.% of the
30 polymer formed from the monomers of

Formula (I).

2. Thermoplastically workable plastics mixtures KM

according to Claim 1, characterised in that the polymer

35 KP is selected from the group of elastomeric

polyacrylates, polysiloxanes,

poly

olefins.



actordfng to aim1, characterised in that the pol ynmer 35 KP is selecte
fromthe group of elastoneric polyacryl ates, polysil oxanes, g

A

- 19 - 3. Thernopl astically workabl e plastics m xtures KM Cai!
Claim1, characterised in that polyners with a structure consisting of"a s *
core and shells are used as conponent B). 5 4. Ther nopl astical |l y workabl e

pl astics m xtures KM according to Cains 4 i@ 3, characterised in that
ethyl acrylate, methyl acrylate, propyl acrylate, isopropyl acrylate, vinyl
acetate or vinyl3.profihenataplast issed yasvolkableopdrestsiad rHortmdes [KM 5.

Ther mopl asti cal Ly 453 & Pl@Siif S M85 E‘%?qirrpi £ & A,
characterised i r?_t hat tq-ﬁje corrponlent 'B)ehlt.s aproégﬁﬂce by et?r% s?%n i
polynerisation.wT§h a structure consisting of a core and shells are

used as component B).

4. Thermoplastically workable plastics mixtures KM

according to Claims 1 to 3, characterised in that ethyl

acrylate, methyl acrylate, propyl acrylate, isopropyl

acrylate, vinyl acetate or vinyl propicnate are used as
10 monomers of Formula I.

(L
\U 5. Thermoplastically workable plastics mixtures KM
according to Claim 1, characterised in that the
component B) is produced by emulsion polymerisation.
15
A\



