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In a second aspect, the present invention is a polymer foam prepared by a process
comprising the steps of: a) dispersing organophilic multi-layered particles into a
25  polymerizable olefinic or styrenic monomer having polar functionality so that at least a portion
of the monomer intercalates between layers of the particles; b) forming a polymer melt from
the monomer; and c) expanding the polymer melt with a blowing agent under such conditions

to form the polymer foam.

The polymer foam of the present invention can exhibit improved cushioning properties
30 and enhancement in elastic recovery properties. Also, improvement in insulation and ignition

resistance, superior resistance to diffusion of liquids and of gases, and enhanced impact
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The hydrophilic multi-layered particle can be rendered organophilic by exchange of
sodium, potassium, or calcium cations with a suitable material such as a water-soluble
polymer, a quaternary ammonium salt, an amphoteric surface-active agent, and a choline
compound, or the like. Representative examples of exchangeable water-soluble polymers

30 include water-soluble polymers of vinyl alcohol (for example, poly(vinyl alcohol)),
polyalkylene glycols such as polyethylene glycol, water-soluble cellulosic polymers such as
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93/11190, pbtdnedby hydrolyzing a polymerizable metallic alcoholate such as Si(OR)4, AI{OR)s,
Ge(OR)4, Si(OC,Hs)y, S{OCH3)4, Ge(OC3Hy), or Ge(OC;Hs),, either alone, or in any
combination. Alternatively, the inorganic material can be a colloidal inorganic compound.

20  Representative colloidal inorganic compounds which can be used include SiO,, SbyOs, Fe O3,

AlxQ3, TiO4, ZrQ;, and SnO,, alone, or in any combination.

The organophilic multi-layered material may also be prepared through exchange of

functionalized organosilane compounds, as disclosed in WO 93/11190, pp. 9-21.

The concentration of the intercalated multi-layered particle in the polymer is
25  application dependent, but is preferably not less than 0.1 weight percent, more preferably not
less than 0.5 weight percent, and most preferably not less than 1 weight percent based on the
total weight of the polymer; and preferably not greater than 40 weight percent, more preferably
not greater than 20 weight percent, and most preferably not greater than 10 weight percent
based on the 10tal weight of the polymer.

30 The polymer foam is prepared, at least in part, from an olefinic or styrenic polymer

having polar functionality. As uscd herein, the term “polar functionality™ refers to a polymer
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wel | as et ene- ptopylene-diene terpolyners. Preferred ol efinic polyners
for the Olefin polymers include polypropylene, polyethylene, and copolymers and blends

thereof, as well as ethylene-propylene-diene terpolymers. Preferred olefinic polymers for the
production of foam structures include polypropylene, linear high density polyethylene (HDPE),
heterogencously-branched linear low density polyethylene (LLDPE) such as DOWLEX™

25  polyethylene resin (a trademark of The Dow Chemical Company), heterageneously-branched
ultra low linear density polyethylene (ULDPE) such as ATTANE™ ULDPE (a trademark of
The Dow Chemical Company); homogeneously-branched, linear ethylene/o-olefin copolymers
such as TAFMER™ (a trademark of Mitsui PetroChemicals Company Limited) and
EXACT™ (a trademark of Exxon Chemical Company), which can be prepared as described in

30 U.S. Patent 3,645,922; homogeneously-branched, substantially linear ethylene/a-olefin
polymers such as AFFINITY™ polyolefin plastomers (a trademark of The Dow Chemical
Company) and ENGAGE™ polyolefin elastomers (a trademark of DuPont Dow Elastomers

-4-



production of foam structures include pol ypropyl ene, lIinear high density
pol yet hyl ene ( HDPE), het er ogeneousl y- branched |inear | ow density

pol yet hyl ene (LLDPE) such as DOWNEX[err] 25 pol yet hyl ene resin (a
trademar k of The Dow Chem cal Conpany), heterogeneously-branched

ultra | ow | i newo 9uzwes3 ty pol yet hyl ene (ULDPE) such as ATTANERETAUSSURBHE (a

tradenmark of ch | |
[ mear et hyl 1) PBich FRp PR PRIGRS GRS RGran 1% Pateiic 2 At op AP BA BT (0 high
tradenark Ofpréds&;wree&e&&@%sﬂ%ﬁiﬂd&u@mmwwnietmna@dﬁo;ﬁﬂe&s such as naxeeag{tgr r] (a

trademar k of Exxon Chem cal "Conpany), which can be prepared as described in

30 U.S. Pepobyethydeng SEDBE), Thihmoszer plefipic patymess are thshomeesnsPys)y-prapehed

ol aet onrer s (g sty LR QTR P oA Sl GiospurbP R o 1)
pol yol ef i5n evias ASTRIR-792) dfrOgﬁdegﬂHn %o 61965gleuit preforablyl faern OrB6raéem” to 0.92 g/iom”,

PeT/ USo7/ 02GH9FE P"‘fe‘ab‘t\ﬁ\%" T 0 905/ - 8 et prferably from 486 glemtes,

Pat ent s 5, 2782@6m¥ adveight Z¥eraé2noleduthr Riefght to numbepPivefage hivlechlae Wefgﬁdﬂaﬁw
pol ynmeri zed et hﬁl ene pal yners and copaql yners such as | ow densit

pol yet hyl enel m 130 A0y amspsured el tindprcimeasured,ig ageasgance with tﬁ'?ér M D-1238

honogeneousl| jjodys. qag aed. 1 g/10 minhie@AT0037® mibat aRk ha.l.émﬂdw Hﬁara 1628
copolymers with a density (measured in accordance ASTM D- 792) of

0. 85 g/ cM er(pjeasugeddin 6B W@AFTMJBEHZ@QWOD)F om 0 86 g/cn{ err] to 0.92
g/cnferr], nore preferably fromO0.86 g/cnferr] to 0.90 g/cnferr], and
nost preferably fPrefenrdl défingpalyrers functienalized witipa m@arggremncladmmtmaenwéwage

nol ecul ar |

(M orr 11 ertrpithed SheBl RSt BRRP el LR op5iielY erkl fiun polar fupcicnaliy
accor dance \vdthiyieneSEivliDadid BBAA) copolyfrit8shigh AGHPRIMACOR™ (i trddemmarkutf §he Dowl 00
g/10 mnutes and nelt . fl.o ratlo ery of to asur ed
in accor danccéh W‘f% BERIYD o %& GREMAS obdiybrs Weﬂ’é’#ﬁ‘%d Slefin
pol ymer sisf u rueémxer(ﬂt/m ecbdl'y'mdas suchas ESCQRBN]ETM polythes (hcmdng:mleoﬂs:kmn Chemlcal
branched linear and s Ily |ine | en rafte

pol ar functi any), a"dugf\tlﬁﬁ &}f"yé'ﬁ‘@ 1’3(?? %f %8?'(11%(% %‘g‘;‘fﬂ &/%@?‘5 Py ?,fﬁ

PRI MACOR] er rthe blefih f)@lsiﬂgﬁﬁlkctﬁflal%@ Wil W polar groufoeibiRk a SEB¥RANNY linear ethylene—

et hyl ene-nmet hacryl1c acid ENAA% copolyners, and ethyl ene-vinyl 15 acetate

(EVA) copol ykhErSs 3lkens capolpmy \@mrpalsmapmge(tae prensratien & Whicts disglosed

Cheni cal in U%ﬂ{‘y 346 %90&Mﬁéﬁ$xyfsﬁaﬁcr ﬁgﬁ'ﬁéf&aﬂy aﬁeth&lcng-l! -dert de
Nenours & Co.) erab he ol efin pol yirer fanctionalized
@gge@,w

with a p8 arcog¢lwpr -malal@umréﬁm wpylrimethexysilaerapd dguing a density pf

-Cerr]-Cer 8 3 grafted with mal ei c anhydride (the
preparation fgdfmm}lﬁlgg{%ﬁll g@glggg ose in US. Patent 5,346,963) or vinyl

trimet hoxysi | a”ePréfPéElHHg B{?}?kﬁée FrBHnya!n"a'ﬂ xtore oP G 68fin ﬁ@ meF ARQIK TR
grafted with mal eic an eo Inyl trimethoxysilane a hawnga
density of polar fuﬂcnmnht)' @ agbl\;ﬁp @olyner thaOis 88t fyhaivhalizel. More preferably, the
weight-to-weight ratio of the nonfunctionalized olefin polymer to the olefin polymer that
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more preferably not less than 1:1, most preferably not less than 3:1.

Preferably, the concentration of the polar functional group on the polymer is not less
than 0.1 weight percent, more preferably not less than 0.5 weight percent, and most preferably
not less than 1 weight percent, based on the total weight of the styrene or olefin monomer(s)

30 and the polar functional group. The preferred concentration of the polar functional group is

not greater than 20 weight percent, more preferably not greater than 15 weight percent, more
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ol ef i n nonomer (s) and t ar function group e preferr
concent r atvamwisielt Hliu‘ptanm offsuﬂmmbbmare@mmpatpé butyl rubbencthlagineted @olyblefins 20 .

We' ght 5pers%81%s ch@m‘%teﬁﬁyg@?%&%g@io cthlcci1 g%&%utyﬁ %Bc ﬁuoroelgstom rg rcent, nore
PCT / U897]{ Qﬂﬁa@.&bnc/acryiomtﬁtc&ﬂmoaﬁky sﬂiodncg:ﬂiﬁm. b (buiddicney, gﬂ&(xﬂ?ﬁ@mb)h and I X
nost prefer of .greater t i ght er cent S on the tota
wet gt of SREnaRS Sahecibesiane Bage PR RAtEgRETHS). poty (S Gimeti "¢ %'

Vul cani zahjugadfen€), bb@(ﬁﬁ%@lke%&-&abxﬁadl F’Q:hﬁ)rbhﬁﬁ‘ﬂndtéﬂ PdM14HIR $hdhCR cRiordstlifSnated
i nvention may al so Il'lustrative of such rubbers are

br oni nat ecpobdﬁpylenﬁbt?éﬂpowﬁp%ﬁ?mbwnqﬁsl yolefins 5 such as chlorinated
pol yet hyl ene and chl ori nated butyl rubber, fluoroel astoners,
but adi®ne/ acr y|Tdwiorganpphikis multidayared pastidléscnan be dispessasiin wrssrtumwl)yr(mmz:p@dl ene),

poly(i SOb%&l ?ln‘ pregcrl;l(niﬁ?lﬁém&fs%q?\% Mh@'aﬁ fB 8@4@@% &ik&&%dﬂr?r pol ymers,

pol y(chl oropr ene)

pol y( but acW@rﬁéﬂidﬁO,apdn 26:23., chl or osul f onat ed poI yol efins such as

chl or osul f onat ed pol y(et hyl enes), and pol y(sulfide) elastoners. 10
The or ganophi | ithemikture mayioclode miotl.is olbtimakxamnﬂoaemﬁ winich sreaddini vestogirtanly
gg;ﬁpnle;! ng yed lug{sﬁgp ?ymers Kuck 6%"@% é)t H;%E gucE%a ng algcnts,Pn er‘gl,rt frﬁ;
m xt urlé rrq)]asnmém,dmpmmamﬁempha:ma:abndemrrpmaantssmuldlrelhasamﬁ)radds tahsisstic
comonl y Such optional arf:Bro nents incl ude

nucl eatin dlggl&%rwé@enﬁ/ %ﬁm.gfrﬁ‘ta,%%;},’ "Fhese optional components and priate amounts arc

well known to those of ordinary skill in the art.

The dispersed preformed polymer melt or the polymer prepared in situ, can be made
into a foam by any snitable means, such as those known in the art. A chemical blowing agent
20  such as azodicarbonamide, 4.4"-oxybis(benzenesulfonyl hydrazide). or
dinitrosopentamethylenetetramine, or a physical blowing agent such as carbon dioxide, CFCs,
and light hydrocarbons, can be contacted with the polymer melt or reactive intermediates that
contain the intercalated multi-layered particle to form a foamable gel, which can then be
extruded through a die to form a foam pioduct. The blowing agent may be incorporated into
25  the polymer melt or reactive intermediates by any suitable means such as extrusion, mixing, or
blending. The blowing agent is preferably mixed with the melt polymer or reactive
intermediates at an elevated pressure sufficient to disperse the blowing agent substantially
homogeneously therein. Surprisingly, it has been discovered that the presence of the dispersed
platelets can slow down the loss of incorporated gas from the foam, thereby providing a means

30  of maintaining the integrity of the foam.
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di scovered that the presence of the dispersed pl atel ets can sl ow down

the | oss of Yigldsrengheanddengtie mpdulys. evpR whea expessd fppjarsnedia rthas Wateelins 30

0‘;5 mei nt ai i Rgndide ehﬁﬂnv\%&fg %e}a%rf%ﬁ%t%ﬂ&?arfd%mnced impact strength as compared to the foams
PCT/ US9/10p 6 sxhich do not include the dispefsion layerddoniateridls. f Dhedimpgovamerts in propertiessate | bed

in U S. Pat s I 4 '
17, U5, Pt S0 i, 0 s o S o 50 D g
4. 379, 859; annpridinglydlist8veredthstahe Agker K. haklinesSids adB88S I@/cnﬁ.deﬂ!lbl;:olymlefin

"Cellular Materials,".from Encyc] opedi a, of, . Pol r .Sgience .and Engi neeri ng,
Vol 3. - Secdioniei resiy (i IS REE G Stk o ftenialy SRERRRE FesTRERY B ot 1 o
Eoglms " hf ro mHyNiceﬂkieeitheb.sl?@Vmﬁ&rem thy(rising, fy hading anall Erﬁ&fﬁts'rmi_éll_gﬁh fsqmts bﬁ][ls eL
ubl i sher.s, ork, .pp. - : 1 . .The foans of the
pr esent anvéﬁP%{\;ﬁ% o 2R i'%‘?xcé%'@F‘ﬁ?rgf)‘i“i‘}E’ér‘% P‘&é’;s"f%?m:a%&ﬂﬁ’l Tgsm §ﬁ’|§'ﬁ§ it a polar

yi el d strenghbstaiest, b@ihsds nfIei®nl Gride @ VRIY! RSy ROSRI ThérefoRd, e dBFARIe SddCh
as water or nmet hanol . enhanced heat resistance; and enhanced i npact

strengt h as "Wehgheampinagiop pehigi barnesy low Wsterpsiy gndbigh resticnryecanibe aghieysdbyi on
llayered mat §fd @bstpordfién s 0N RREMhged JgRbARE Malefigl iAo low densit?l%ﬁh&ﬁd even
t hough snmall er anbunts of the |ayered Taterial are enployed. "It has al so
been polyolefinic material containing polar functionality.

20 The following examples are for illustrative purposes only, and are not meant to limit

the scope of the invention.

Example 1 - VTMS-grafted Polyoliefin Elastomer Bun Foams Containing Montmorillonite
Organoclay

Vinyl trimethoxy silane (1.5 weight percent), AFFINITY™ EG 8200 resin
25  (98.425 weight percent), and dicumy] peroxide (0.075 weight percent) were tumble blended
for 30 minutes. The mixture was then compounded on a Werner-Pfleiderer ZSK-30
co-rotating twin-screw extruder that is operated under the conditions set forth in Table L.
(AFFINITY™ EG 8200 resin is a substantially linear ethylene-1-octene copolymer having a
melt index of 5 g/10 minutes, a density of 0.870 g/cm”, an L1¢/I> of 7, and a M,/M,, of 2.)

30 Zones ] to 5 refer to extruder heater zones.
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Zone#i (O[err] Q) Water Bath Temp (°Q) 5 15 Zone
#2 (O 172 Zone #3
(O[err]© #4
([err] Q) The resultant polymer (AE%I}IITY EG 8200.2.VTMS) was used to prepareg%%n

formuiation as set forth in Table H. CLAYTONE™ HY (a trademark of Southern Clay

Products) is 2 montmorillonite clay treated with dimethyl dihydrogenated tallow ammoniumm.

The coagent is SARTOMER™ 350 monomer, a trimethylolpropane trimethacrylate

crosslinking coagent (a trademark of Sartomer Company). The formulation was prepared by

mixing the components in 2 Banbury size BR internal batch mixer at 95°C to 110°C for 4 to

5 minutes. The mixture was then sheeted off into 174 inch (0.6 cm) to 1/2 inch (1.3 cm) thick

sheets on a roll mill heated to 80°C. About 200 g of the above formulation was placed into a

10

chase with an opening of 5 inch x 5 inch x 0.5 inch (12.7 ecm x 12.7 cm x 1.3 cm). The

material was placed in a Tetrahedron MTP-8 compression press at 120°C for 20 minutes at

1 ton pressure (0.56 MPa), then immediately pressed in a Carver autohydraulic press

{(model 3895) at 175°C and 25 ton pressure (14 MPa) for 7 to 8 minutes. The material was

then foamed at 150°C to 160°C, using 25 tons pressure {14 MPa) for about 45 minutes. Foam

15

density was measured by first cutting the foam into 1.5 inch x 1.5 inch squares

(3.8 em’x 3.8 cm®). The skin of the foam was then removed and the sample thickness

adjusted to 0.5 inch (1.3 cm) using a Hobart slicer. Calipers were used to measure the

dimensions of the squares. The sample was then weighed, and the density determined by

dividing the mass by the volume. The static compression was determined by measuring the
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Example 2 - VTMS-grafted Polyolefin Elastomer Bun Foams Containing Montmorillonite
Organocilay

10

this example.

15

The formulation is set forth in Table II1.

The procedure for forming the bun foams that was described in Example ! was used in



Tabl e. Il
Amount

hundr ed resin)
100

Conponent

(parts per

AFFI NI TY[ err] EG 8200.9g. VIMS resin

Azodi car bonam de

3.0

Zi nc St ear at'wo 97/31053 0.5 PCT/US97/02644 Zi NC
xi de 1.0
| RGANOX[ err] 1010anti oxi dant Table II 0.1
D cunyl Per oxi de tive) 1.0 Coagent
1.25 Di butyltin dilaureate Amount 0.01
Ti O2 Component (pans per hundred resin)
CLAYTONE[ err] HY — 4 5 Exanpl ¢ 2 -
VTMB- gr af t ed Pol ypl eAFFINET ¥E¢ BG8200e N TMhresinCont ai ni nd0®bnt nori |l onite
Organoclay 10 Azodic : ' [t hat was
described in Exanplé 1oowas Used in this exanple. The fornulfation is
set forth in Tablle 1Zihc Oxide 15 1

Dicumy] Peroxide 0.8

Coagent 2.5

TiO; 3

CLAYTONE™ HY 3

The compression set was 65.3 percent + 2.0 percent; the Asker C hardness was 51; and

the resiliency was 58.

Example 3 - MAH-grafted Polyolefin Elastomer Bun Foams Containing Montmorillonite
Organoclay

Maleic anhydride (MAH) grafted onto a substantially linear ethylene-1-octene

copolymer was obtained from The Dow Chemical Company. {A procedure for preparing this
material was disclosed in U.S. Patent 5,346,963.) The grafted material (AFFINITY™
EG 8200.g. MAH) contained 98.12 percent AFFINITY™ EG 8200, 1.4 percent MAH,

10

0.12 percent di-t-butyl peroxide, and 0.36 percent mineral oil. Bun foam formulations were

prepared using the AFFINITY™ EG 8200.g. MAH and AFFINITY™ EG 8200. The
formulation is set forth in Table IV. (IRGANOX™ js a wademark of Ciba-Geigy.)

-10-



W 97/31053

PCT/ US97/ 02644 Table 111
Anount Component (parts
per hundred resin) AFFINI TY[err] EG 8200.g.VIMS resin
100. W09731083  Azodi car bonam de PCT/USIT/02644 3
Zi nc xi de Di cunyl oxi.de
0.8 Coagent et
2.5 H-G-et+ 3
CLAYTONE[ err] Y Amount The
conpr essi on set wag &‘"@%@‘?‘cent + 2.0 percent ﬁﬂ‘fgsﬂ%"mdredﬁeémnepss was
51; and the r RGNS a3
Pol yol ef i n El ast ongr HW%%E@@H%T"HPW I\/bnt hori [ 1 oni 88 5
Or ganocl ay ol-e-c—anhy-de-de—(M graf-ted—opto—a—subgtantial ly
| i near ethylene- | }- &WWYWEG(%%W}W&S Dbt ai ned 1290m The Dow
Chem cal Conpany. (LA ARANaehanige’ preparing tnrs g ertral Was
disclosed in U S. Ratent 5 ,346,963.) The grafted material (AEEIN TY[err]
EG 8200. g. MAH) cont auma@seamz per cent AFFI NI T [err] E®.8200, 1.4}percent
MAH, 10 O0.12 percegnt id —Htty—peroxtde—andto—36—pergent—rrrerql oil.
Bun foam fornul atign sz'R%P ° prepared using}jthe AFFINITYT EG 8200. g. MAH
and AFFI NI TY[err] HGIREXNOXNE1010 antidaddmtl ati oh 1s set ¢gorth in Table IV.
(IRGANOX[ err] is a f+radenmark of Ciba-Geigy—)— WD 97/ 31053
PCT/ US97/ 02644 Dicumyl Peroxide (40 percent active) L5 Table IV
Anmount TPOTTETTT tparts per
hundred resin) Coagett 175

TiO» 3

CLAYTONE™ HY 4.5

A foam was prepared from the formulation as described in Example 1. The foam

density was 0,14 g/cm” +0.01; the Asker C hardness was 45 # 2; the resiliency was 54 percent

+ 1; and the static compression set was 80.

-11-



AFFI NI TY[err] EG 8200 resin 80
AFFI NI TYM EG 8200. g. MVAH resin- —
Azodi car bonami de Zi nc

2 75
Stearate XHI!,I!”"'MM”UJ‘ 'uL Zi nc xi de
1.0 w0 9731053 | RGANG | dant PCT/US97/02644 0. 1

Di cunyl Peroxi de (40 percent acive) Coagent
1.75 CLAIMS: Tigerr] 3
CLAYTONE[ err] HY 4.5 A foam

was prepared fnopm dmyanér%imhﬁhs Fepied B9 3 Prdde@Ctolrpribin g B! stepd of: The foam
density was 0.14 gl}crr[ err] g pa& @9 (blE(er Cowgpdngss vvapgo45 2; the

re5| | i ency) dizpsrsig ﬁ@@f&@ﬁl’hﬂm muln 11)’6!@@1‘{!1?1\31’!&1 intoatmelt mﬁm@h@lﬁfmmms 80

| h
pr epar ed %;relu% [?olafggg gaxg rlnjﬁ]céxo{xﬂnty s({ that at leTast a]pon’%rpochl)/e ne S{Rﬁ& Bles
or gandphi betweanihydrs bfayepaeﬂclmahm b)alxpamhng the pelismecwitipa bbwmg @enmrﬁén sm:m or
styreni cngqglld?/ner qgéjp Iar functlonal ity so that at |east a portion of
the poly Hepafe 3f'5f olymier 98- een | ayers of the particles: and b)
expandi ng the polyner with a bl owi ng agent under such conditions to
formthe pol yrrEr The potymer foam of Claim 1 wiikreill e Minmrstyfrmaj'nﬁ laiving polsher ei n

t he oIefl |c or t reni c i ng, .pol ctiqQnal jty contains
ey | detERBESAFPERS SrHSrils Gty ieaFiOnRToN S BIOrE JHPRES: QeSS o1
functi onatmwomﬁ@, 3 The poI ymer foam according to either Claim1l
or Claim2 wherein the ol efi ni c or styrenic pol yrrer havi ng pol ar
functjonality is n oIefl reni cont ai ni ng
a mal ¥ ¢ anhyd?i 5?@5’195’ %W f%‘@ﬁ#}%ﬂ%#aﬁﬁfaﬂﬁ%ﬂ%’@&"@ Fhsrolafipic Qfner ei n

each R styrenic polymer having polar functsonahty is an olefinic polymer or a styrenic polymer
containing a maleic anhydride group or a vinyl-Si(OR); group grafted thereto, wherein each R
is independently methyl, ethy], or propyl, and wherein the olefinic polymer a polypropylene; a
low density polyethylene, a linear high density polyethylene; a heterogeneously-branched,
15  linear low density polyethylene; an ethylene-propylene-diene terpolymer; a heterogeneously-
branched, ultra low linear density polyethylene; a homogeneously-branched, linear ethylene/ot-
olefin copolymer; a homogeneously branched, substantially linear ethylene/g-olefin polymer; a

polystyrene; or a poly-ci-methyl styrene.

4. The polymer foam as in any of Claims 1 to 3 wherein the organophilic multi-

20  layered material is a quaternary ammonium salt of montmorillonite.

5. The polymer foam of Claim 4 wherein the quaternary ammonium salt is di-methyl
di-hydrogenated tallow ammonium salt, octadecyl trimethyl ammonium salt, dioctadecyl
dimethyl ammonium salt, hexadecy! trimethyl ammonium salt, dihexadecyl dimethyl

ammonium salt, tetradecy} trimethyl ammonium salt, or ditetradecy] dimethyl ammonium salt.

25 6. The polymer foam as in any of Claims | to 5 wherein the melt further comprises an

olefinic or styrenic polymer that does not contain polar functionality.

7. The polymer foam of Claim 6 wherein the olefin polymer that does not contain

polar functionality is a homogeneously-branched, linear ethylene/o-olefin copolymer and a

-12-



I s independently methyl, ethyl, or propyl-;—anrd-wherein the ol efinic polyner

a pol ypropyl ene; a | ow d ol | ene, a linear high density
pol yet hyl ene; a heterogeneousl mﬁﬁ ntﬁ i near | ow density
pol yet hyl ene; an ethylene-prop Iyner; a het erogeneousl y-
branched, ult veobmyyosa near density polyethylene a honogeneowsrysowasahed,
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pol y- ]err\ I3 as in any of
O a1 1o PPRES B IR G %63 ey avMs ohdiee M PTRR AOFRE 1 T T
quaternary 00 OURInG s, tand bn KPhitofMfoid 6 RIBOL . 5. The pol yner
foam of Caim4 wherein the quatemary ammoni umsalt is di-methyl

di - hydrogenated tallow il um sal t ade trimethyl um sal t,

di oct adecyl @ ’heet?f@]f ki E%tf’f&aﬂ’&l;%gcw ereip ther, WPP'EM‘Um sal t,
di hexadey! jgdyetet fhirdcles compa&seshh U0 &atw&xghtﬁtdcadmyé pdlyrhérahdly basa6R el M
salt, or ditetra ecyI di met hyl amoni um sal t. 6. The pol yner
foam as in a¥ejslsof thedesit | to 5 wherein the malt further conpri ses an
olefinic or styrenic polyner that does not contain polar functionality.

7. The pol ymer f oqinief poiynidr Toden ¥MCaRA B whBRiIGhe boIImBOMMIBImirRad 2 ARRSredPh
contain pol ar funct lonality is a honobgeneously-branched, |inear

et hyl enef a- dre@mgqn%plmb;mhedap@sgnnaﬂy linear et lylene- -octene copolymer that is not

-12- gﬁxbfctxonalxzed wh geng&:@Q 3.md heteroge: (jaousl{rJ -branched su lﬁt&Iﬂ%Fl’iJ linear

PCT/ US97/ 02 Branc bstantia I'near
et hyl enel[ eretlilyees-1-nctpud Wﬂyﬂhasfﬂﬂgi withimalkictaphydride or vmyl‘tnuml@xﬁﬁlagﬁt cn{ err]
0 0.965 g/cnferr]. a Merr]/Merr] of 1.5 to 3.0, a nelt index of 0.1 to

100 g/ 10 m nut es,;gaffe i) %rng@P&go}’bﬁﬁrﬁvaeré}ﬁﬂggglgl e ﬁﬁhhasadensl of from S

The polynmer foamas I n a al ns e organophilic nmulti-
5 layered Qa%ﬁrgltmfeﬁﬁﬁmwr se from1l to 10 wei ght percent of the pol ymer
nmelt, based on the wei ght of the resin. 9. The pol yner

foam of Olaim 8 W:‘g@%gﬂm %Xﬁéfm vahEn%iH%hé %ﬁpﬁ&@éﬁ&ﬁﬂ&:@&ﬂﬁe

het er ogeneousl y- br anti 't near -octene
copol yner t manfupetionalized cOpolquncthe@medzepblymmsmtpotaagegfrbum Ikhd a
het er ogeneousl! y- branched substantially |inear

15 12. The polymer foam of Claim 11 wherein the weight-to-weight ratio of the
nonfunctionalized copolymer to the grafted copolymer is in the range of 3:1 to 5:1.

13. The polymer foam as in any of Claims 1. 4, or 5 wherein the melt comprises an
olefin polymer having polar functionality which is an ethylene-ethylene acrylic acid
copolymer, an ethylene-ethylene vinyl acetate copolymer, or an ethylene-ethylene methacrylic

20  acid copolymer.

14.. A polymer foam prepared by a process comprising the steps of: a) dispersing
organophilic multi-layered particles into a polymerizable olefinic or styrenic monomer having
polar functionality so that at least a portion of the monomer intercalates between layers of the
particles; b) forming a polymer melt from the monomer; and c¢) expanding the polymer melt

25  with a blowing agent under such conditions to form the polymer foam.

-]13-
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10. The pol ynmer foamof Caim?9 gy

nmelt has a density of from 0.86 g/cnferr] to O,

11. The polyner foam of C aim 10 wher/

Lo of th 1 Hggf | Ii5%g opol y

copol yne in the ﬁgﬁaé 0 m@ﬁﬁﬁ%&ﬁf@?f of . 2. The
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(87) Abstract

This invention relates to a polymer foam preparcd by dispersing on organophilic multi-layered material into 2 melt comprising an
olefinic or styrenic polymer having polar functionality so that at least a portion of the polymer intercalates between layers of the particles;
and expanding the polymer with a blowing agent under such condition to form the polymer foam. The organophilic muiti-layered material
tan also be dispersed into an olefinic or styrenic monomer, which can then be polymerized to form a polymer melt prior to, or along with
the foaming step. ‘
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