[nternational Bureau

PCI‘ WORLD INTELLECTUAL PROPERTY ORGANIZATION

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 3 : (11) International Publication Number: WO 82/ 01383
CO8K 5/49 Al (43) International Publication Date: 10 June 1982 (10.06.82) °

(21) International Application Number: PCT/US81/01548 | (81) Designated States: AU, DE (European patent), FR (Eu-
ropean patent), GB (European patent), JP, NL (Euro-

(22) Internationai Filing Date: 23 November 1981 (23.11.81) pean patent).
(31) Priority Application Number: 209,797 | Published
With international search report.
(32) Priority Date: 24 November 1980 (24.11.80)
(33) Priority Country: : uUs

(71) Applicant: GENERAL ELECTRIC COMPANY [US/
US]; | River Road, Schenectady, NY 12305 (US).

(72) Inventor: ABOLINS, Visvaldis ; 15 Haddington Lane, 7
Deimar, NY 12054 (US). . J

(74) Agents: HELFGOTT, Samson; General Electric Com- ;
plajg, 51(1) Lexington Avenue, New York, NY 10022 ;
(US) et al. :

(54) Title: CLAY FILLED POLYPHENYLENE ETHER COMPOSITIONS !

(57) Abstract

Compositions comprising polyphenylene ether, an impact modifier such as an A-B-A! block copolymer a plasticizer |
and a particular clay filler in which the particles have 2 mean particle size of less than 0.6 micron, preferably between 0.1 j
and 0.6 micron, and a surface area of at least 15 m?/g. The clay should be essentiaily free of large particles commonly :
known as ‘grit’, and shouid also be substantiaily non-agglomerated or clump-{ree. The compositions when molded possess |
unexpectedly high Gardner impact resistance. i




FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international appli-
cations under the PCT.

AT Austria GA Gabon MR Mauritania
AU  Australia GB  United Kingdom MW Malawi

BB Barbados HU Hungary NL Netherlands
BE Belgium IT ltaly NO Norway

BG Bulgaria JP  Japan RO Romania

BR Brazil KP Democratic People's Republic SD Sudan

CF  Central African Republic of Korea SE Sweden

CG Congo KR Republic of Korea SN Senegal

CH Switzerland LI  Liechtenstein SU  Soviet Union
CM Cameroon LK Sri Lanka TD Chad

DE Germany, Federal Republic of LU Luxembourg TG Togo

DK Denmark MC Monaco US  United States of America
FI  Finiand MG Madagascar

FR France ML Mali




W0 82/01883

Clay Filleé Polyphenylene Ether

ther compos
composed of
piasticizer

by a certain

Backerzound cf

PCT/US81/01548

Descr

$ae
M3
ot
H
[¢]
B

Compositions

o - = bl .o == - =
vemticr relates =c clay fillel polyrhenylens
ieipong, anfé more specifically, to compositions

vphenyleng tlsr

Comm gy me mAs
nany =4

arn InNza2lT IO

;=ich alsc ccntalin zarzico as characterize

< -.a
clax

specifisd particle size ani suriace area.

resins are

—

- - - Lo’ Y ~emew -
£ the Inventicr = The polrrhanrlene eller
2l krnovn e == e e mamme e oS- & FR
G rovwn in tThe art azs oTroIrilsincs & ey _Sovin B I

- o - i - - e ™" a2 £ 4 RN
g=ic materials wWIiCL 2ITs EUITEZ.S Iexr varicus

- = - - .. = — - - s - - - ~ -~
purposss. ThEse malY DE rRsE LT catzalyzed and
& grocesses dsscribsl inm the patent literature.

BAD

7Dy

. 'v-'r—=6"
1)7‘[_ D:;%T‘O\

“ - B - bl sab el

= . U |




WO 82/01883 PCT/US81/01548

2

such as iz Eay, U.5. 3,306,874 a=d 3!305,875. ard in Stamatcis,
¥.S. 3,257,357 and U.S. 3,257,358, all of whick are incozrpo-

rated herein by reference.

It is known thac the pclyphenylene echer resins may
be admixed wich polystyreze, either unmodiZied or modified, to
produce corpositions havizg propesties becter than those of
eizher of the two polymers individually. Such compesitions
are disclosed in Cizeic, T.S. 3,383,435, whick is incorporazed
hezein by referesnce.

To reducs the cosz, it has been proposed to add
mineral fillers such as alu—Snus silicaze, calcium carbonate,
magnesium silicate, caleix= silicate, silica oT otheTs, To
compositions congaining a polyphenyliede ether resin and
polystyrene, Coupe;i:ions cc:;:isi:g a polychenylene echer
resin, a rubber modified high izpact pelystyTene and alumines

silicate are disclosed i= T.S. 4,166,822,

Copending applization Sexial No. 755,025, filed
Decesber 28, 1976, disclcses compositions cozprising 2 poly-
thenvlene echer resin, alsne, oT in goshizmation with an izpact
modifier which is not a Righ izpact rubber mpdilied poly-

styrene, a mineral f£iller and a plastisizer.

3 is known thas the addéizies of mimeral fillexs o
polyphenylene ecther zTesixs can IncTease the zigidity and
dimensional stabilicy of the poly=ezs. :The toughness of the
resulring cozposite is uswally lower than zhat of the minezal

£11led-£fzee polymer, however. Iz has been Izumd that scz=e
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pineral fillers incwease the Tigidity of. the poiyzer and provide
ductile composites having good impact resistance. Such benelic
are more pronounced in falling weight-type izpact tests, such

as Gazdner impact cesistance. This type of izpact resistance

is much more important in actual practice than zhe impac:e

resistance as measured by other means such as the 1zod impact

test.

It has now been diséove.red thas as ameng minesal
£i1lers in general, particulate clay and specifically clay
having a mean particle size of less than 0.6 micTometed (z=izzen)
and a surface area of 15 squate meters peT gram (mZ/ g) or =cTe,
dramarically izproves e Gardner impac: strengih of ceczain
polyphenylene ether composicions. ™ese compositions aTe

’ de's cribed below.

Desczizticn of the Inventicm. = According teo this
inventicn, there are provided thermerlastic compositicns kaving

improved impact sTrength when molded, comorising:

(a) a pelyphenyleze ether Tesin, alone,
or together Wi an {mpact modifies;

) an effsctive amoumt of a plasticizex;
and

(e¢) a pacticulate elay £iller having a-
mean particle size of less than 0.6 =icTon
and a suzface area of at least 15 square meteTs

per grTam.

Sreferatly, the parziculace clavy filler is sub-

stancially free of lazge, gzizsy paTticles and has been well

/‘/‘ —...:_____
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dispersed to avoid the formation of lumps. The presence of
grit and clumps may cause stress concentraticns in the clay-
- resin composites which lower the impact resistance and also

other physical properties.

The clay Ziller of the compositions of this inven<ion
can be prepared by conventional metkods, using, e.g., sieving

means to separate and collect clay particles having ths

-

appropriate size, preferably 0.1 =o 3.: miczon  angd
surface area, preferabiy 15 =0 30 = ,g, and £o separazs

gritity pazticles anc clumps,

The preferred polyphenylene ether resins are thcse

having the formula:
/ A = \

o]

wherein the oxygen ether atom of one unit is ceomnec=es =c =h
benzene nucleus of the next adjoining unit, n is z pesizive
integer and is at least 50, and eack é is & moncvzlent sub-
stituent selectsd Zrom the group consis sting of hydrocen zalc-
gen, hydrocarbon radicals free of a terziary zligha-caricoa atoxm,
nalohydrocarben radicals having at least 4wo czrten as=—s be-
tween the halogesn atom and the phenvl =z l=us, hydrocazrionoxy
radicals and halchyérccarbonoxy radical Raving at least fwo

carbon ateoms between the halogen atesm 232 the shenmvi mum=leus.

i
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The preparation of polyphenylene etheT resins corTe-
sponding to the above formula is descrzibed in the above-

mentioned patents of Hay and Stamazofsf,

The most preferred polyphenylene ether resin for use

in this inventicn is poly(Z.6-d".m::hy1-1,4-phen71ene) ezher,

The particular impact modifier employed in the coz=-
posicions is not eritical and can be selected fzo= 2 wide
variety of elastomeric materials. 3y way of illustrasioz, the
term “izmact modifiex” ezployed heceln ineludes copolyzess of
styrene and elastomeric matezials suck as acrylomitzile, EPTM
rubber, maleic anhydride oT diene Tubber, Exazzles imclude
copolymezs of styrene and acrylenitrile, copolymers of styrene
and butadiene, copolymers of styrele and maleic anhydside and
copelymezs of styrene and 20 rubber. Othez *f.»les-include
terpolymezs of styTene, acsylomicsile and butadiece, ané tez-
polymezs of scyTene, butadiene and styrene oi the A-3-A TyDe

or radial teleblock type, either kydrogenated oT mEyérogen-

ated.

Special menticn is =ade of the A-B-Al block copoly-
pers wherein terminal blocks A and Al are the sa=e oT c¢ifievent
and are dezived from a vinayl aromatic compound, e.g,, sty-ele,

17( -opethyl styTene, winyl toluene, viayl xylene, vizvl naghtha-
leme, and the like, and centez bioek 3 is derived Izcm @ cen-
jugated dieme, i.e., butadiexe, iscpreae, 1,3-pentadiene, 2,3-
dimethyl butadiene, and =he like, Bydfogena:ed dezivazives
of the foregoing are alse preferzed. 3Both the unhyézogenated

and hydrogenated foTms can be prepared by metkods dascribed
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& .
in the patent literacure, e.g., U.S. 3,251,905, T.S. 3,231,635;

and U.S. 3,431,323, which a®e incorporated hezei:z by vefezence.

The plasticizer caa be selected fTcz= among a=y
materials koown to impast compatibilicy with polyphenylene
ether resin, ?rzfera'ﬁly, the plasticizer is an aromatic

phosphate, and especially a compound having the for=ulia:

ﬁ
OR3——— P —— OR*
or?
wherein Rl, RZ and Rs are the same or different and ase alikFi,

haloalkyl, cyeloalkyl, halocyeloalkyl, aryl, haloasyl, alkrl
substituted aryl, haloalkyl substituced azyl, azryl substizuzed
aikyl, haloaryl substituczed alkyl, hydszoxyalkyl, kydzoxyaswi,

hydroxyalkaryl, halogen and hydsogen.

Exammles include cresyl diphenyl phosphate, 2-eziyl-
hexyl diphenyl phosphate, tricresyl phosphate, tziiscoToTyi-
phenyl phosphate, tziphezyl phosphate, triechyl phossiate, éi-
butyl phemyl phosphate, diethyl phosphats, cresyl dighenyl
phosphate, isosczyl dishenyl phosphate, t=ibucyl i sthazte,
2-etbylhexyl diphemyl phosphate, isodecyl dithenyl phsstizce,
isodecyl diczesyl phosphaze, didecyl cresyl phosghate, TTi-z-
hexyl phosphate, di-n-octyl phenyl phosphate, di-2eestyl-taxrl
phenyl and tri-2-echylhexyl phosphate or =ixtuzes thezecl.

Especially preferred is tTighenyl phosphace,
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The ingzedients in the compositions of this imvention
can vary widely. In preferred embodimencs, the cozpositions
contain from 5 to 95 parts by weight of polyphenylene echer,
from 95 to 5 parts by weight of impact modifier, from 5 o
50 parts by weight of plasticizer and frem 5 to 50 parts by

wveight of clay.

Other ingredients, such as stabillzess, flape
retardant agents, drip retardands, antioxidants, antistatic
agents, coloring agents, pigments, mold release agents, and
the like, can also be ‘included for their conventionally

exployed purposes.

The compositions of this invezticn aTe preparted in
any i:.:me:. Usually, however, the ingredients are formed into
2 preblend by tumbling in a nixer, the' preblend is extruded at
a temperature of frem 550°F. to §20°F., the exct=udate is cut
into smaller pieces, and the pieces aTe injection molded at a

temperature of from 530°F. to 640°F.

Desceistion of the Preferred Fzbodiments. - The

- o -

compositions of this insention azre illustrated in the following

exa=ples, which are not intended to be limizing,
EXAMPLES 1-14

Cozpesizions according to this {qvention are prepared
by tu=bling the ingredients, excruding the resulting blend in
2 Wesmer Pfleiderer 28 mm twin screw machine, at a te—peratule

of S9C°F. and injection molding the extrudate in a Newbury

P e kel 2o T R .
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injection molding machine at §00°F. (mold tesperacure 1E80°7.

The molded compositions are evaluated Zor physical
properties according to ASTM standards. The compesiticzs and

properties are reported in Tables I and II.
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It can be seen thar the compositions according to the
invention, 1, 8, 9,.10 and 11, each containing clay having a
mean particle size no greater tham 0.6 micvon and a surface
area of at leasz 15 mzl g. provide clearly becter Gardner impac:t
strength in comparison with the compositions containing a clay
£iller 20t iz accscdancs with the invention, 2-7 inclusive and
12-14 inclusive.

Other modifications and variazions of this imvention
are possible in view of the descripticn, It is to be u=dersstoecd,
therefore, that changes may be made in the particular e=bodiments
shown he:.ein without departing from the principles or scope of
the invention defined in the appended claims and withouz

sacrificing the chief benefits,
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Claims

1. A therzoplastic compesitien ¢© =srising:

(a) a polyphenyleme ether resin, alone,
or together with an impact modifier;

(b) an effective amowmt of 2 plasticizes;
and .

(¢) a particulate clay £illex havizg a
mean particle size of less thzn 0.6 =icwon and
a suzface area of at least 15 square melels

per gram.

2. A composition as defined inm Claiz 1, in which the
izpact modiflier is an A-B-&* block copolymer wherein terminal
blocks A and Al ire derived froz a vizyl mitc céu:pcund and

cencer block B is dezived from a conjugazed diene,
3. A cozposition as defined in Claim 2, in which the
carminal blocks aTe polystyrene and the cencer block is poly-

zadiene,

4. A composition as defined i Claim 2, in which the

A-B-al block copolymes has been hyd-ogenated,

S. A composition as defined In Clai= 1, in which che

polyphenylene ether resin has the fezmmla

r-!!—:-\r«-————--- = o ————
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wherein the oxygen ether atom of ome wmit is commected to the
benzene nucleus of the next adjoining wmiz, o is a pesicive
integer and is at least 50, and eacli Q is a mcaovalent sub-
stituent selected from the group consisting of hydwogen, halogen,
hydrocarbon radicals free of a tartiary alpha-catbon atom, halo-
hydrocarbon radicals having at least m earhcn atoms between

t.he halogen atom and the phexyl nucleus, hydrocarbonoxy radicals
and halohydrocarbonoxy radicals h.tvug at least two carbon atoms

between the halogen atom and the phenyl nusleus,

6. A composition as defined in Clai=m 1, in which the
polyphenylene ether resin is poly(z.é-d.ﬂ.u:hyl-l,kophcnylene)

ether.

7. A compositicn as defined in Cilai= 1, in which the

plasticizer is triatyl pbcspha:e.

8. A compesitiocn as defined in Cilai= 1, in which the

plasticizer is triphenyl phosphate.
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9. A composition as defined in Clalz 1, comprising
from about 5 to about 95 parts by weight of said polyphenyleme
ether resin, from about 95 to 5 pazes by welight of said impact
modifier, from about 5 to about 50 parts by weigat of said

plasticizer and from about 5 to about 50 parss by weight of
said clay.

10. A composition as defined in Claiz 1, in which
the particulate clay filler bas a mean pazticle size of from
to micron and a surface area of from to

squaTe MeCETS Per gram,
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