" COATI NG COMPOSI TI ON FOR THERMOPLASTI C RESI N. PARTI CLES
FOR FORM NG FOAM CONTAI NERS" BACKGROUND OF THE
INVENTION 1. Field of the invention The present
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2. Background Art

The manufacture of molded articles, e.g.
containers, e.g. cups, bowls, made from expandable
thermoplastic particles is well known. The most
commonly used thermoplastic particles are expandable
polystyrene particles, referred to as “EPS”
particles. Typically, polystyrene beads are
impregnated with a blowing agent, which boils below
the softening point of the polystyrene and causes
the impregnated beads to expand when they are
heated. When the pre-expanded beads are heated in a
mold cavity, they further expand to f£fill the cavity
and fuse together to form a shaped article, e.g.

containers, e.g. cups, bowls, etc.



containers, e.g. cups, bows, etc. J The formati on of
nol ded articles from inpregnated polystyrene beads is
generally done in two steps. First, the inpregnated
pol ystyrene beads are pre-expanded to a density of
fromabout 2 to 12 pounds per cubic foot. The

pre- expanded beads are typically called "pre-puff”.
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fused pol ystyrene beads and through the wall of the
This latteér step is generally referred to as
molding.

The expandable polystyrene particles used to
make foam containers are generally prepared by an
agqueous suspension polymerization process, which
results in beads that can be screened to relatively
precise bead sizes. Typically, bead diameters are
within the range of from about 0.008 to about 0§.02
inch. Occasionally, cups are made from particles
having bead diameters as much as 0.03 inches.

In spite of careful bead size control, one
problem, which continues to plague the container,
industry is that after a period of time the EPS
containers have a tendency to leak coffee or to leak
the o0il and/or fat components in food substances
carried by the containers. That is, the coffee or
the o0il and/or fat permeate around the fused
polystyrene beads and through the wall of the

container. With regard to the oil and/or fat



container. Wth regard to the oil and/or fat 2 a ,
conponents, a stain generally forns on the outer
surface of the container. Several approaches have

evol ved over the years directed toward the reduction
of | eakage in containers for retaining |iquids and/or
pre-cooked foods. Anberg et al., U S. Patent
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Sonnenberg U.S. Patent Nos. 4,703,065 and
4,720,429 disclose thermoplastic polymer foam cups
for retaining coffee that are molded from
thermoplastic peolymer particles whose surfaces are
coated with a fluorosurfactant before molding.

Sonnenberg U.S. Patent No. 4,785,022 discloses
a method for enhancing the coffee retention of
molded foam cups. The method involves coating the
expandable polystyrene particles with various rubber
polymers and copolymers, e.g. polybutene,
polyisobutylene, isobutylene-butene copolymer and
butene-ethylene copolymer.

Arch, et al. U.S. Patent No. 4,798,749 and U.S.
Patent No. 4,840,759 overcome the problem of coffee
leakage by replacing conventional blowing agents

such as butanes, n-pentane, hexanes, and the



such as butanes, n-pentane, hexanes, and the 3

hal ogenat ed hydrocarbons with isopentane in the
expandabl e styrene pol yner particles. |keda, et al.

U S. Patent No. 4,698,367 discloses expandabl e
thernoplastic resin particles conposed of a
fluorinated vinyl polynmer and a hydrophilic vinyl
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vinyl-type polymer segment derived from a fluorine-
containing vinyl-type monomer and a lipophilic
vinyl-type polymer segment derived from a lipophilic
vinyl-type monomer.

Suzuki et al., U.8. Patent No. 4,206,249
discloses a process for producing a paper éontainer
having high impermeability to liquid which comprises
spray coating a polymerizable solution containing a
pre-polymer onto a wall surface of a paper container
and irradiating the coated wall with ultraviolet
light to effect the gsetting of the pre-polymer on
the wall surface of the container. This forms a
coating, which is impermeable to liquids, such as
water, milk, soft drinks, oils, etc.

Breining, et al., U.S. Patent No. 6,416,829 B2
discloses a heat insulating paper cup where the body
member is coated on its outside surface with a

foamed low density polyethylene, and on its inside



foamed | ow density polyethylene, and on its inside 4
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oils and flavorings in food itens such as instant
noodlceyered witdhd |§ifigt prisrethylene glycol and then

with one or more components selected from the group
consisting of polyolefin wax, e.g. polyethylene wax;
a metal salt of higher fatty acids, e.g. zinc
stearate; polyethylene glycol; and a fatty bisamide
or fatty amide, e.g. ethylene bis-stearamide, for
reducing or eliminating the penetration of liquid
and/or oil and/or fat components of food itemsz such
as coffee, noodles, soups, sauces, stews, meats, and
the like through the foam containers.

SUMMARY OF THE INVENTION

The invention meets the above need. The
invention particularly relates to expandable
thermoplastic particles, preferably polystyrene
particles, for making molded articles, e.g. foam
containers, e.g. bowls, cups, etc., which containers
adequately retain oils and flavorings in food items

such as instant noodles, etc., and liquids such as




5 hot coffee or hot water added to food itens such as
i nstant soups or noodles, stews, neats or the |liKke.
Expandabl e or pre-expanded (sonetinmes referred to as
"pre-puff") thernoplastic particles are coated or
covered with a coating conposition. The resultant
containers are |l ess pervious to | eakage and/or stains
caused by liquids and/or oily and fatty foods. The
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are Yped 200- PEG 800), and the solid part comprises

components selected from the group consisting of: b)
greater than about 0.01% by weight, based on the
weight of the particles, of polyolefin wax; c)
greater than about 0.01%, based on the weight of the
particles, of a metal salt of higher fatty acids; d)
greater than about 0.01%, based on the weight of the
particles, of polyethylene glycol having an average
molecular weight ranging from 900 to about 10,000
(PEG 900- PEG 10,000), and e) greater than about
0.01%, based on the weight of the particles, of a
fatty bisamide or fatty amide, e.g. ethylene bis-
stearamide, and combinations of b} through e).

For expandable particles, it is preferable to
use component a) and one or more of components b)
through e}. For pre-expanded or “pre-puff”
particles, component a) is optional, and one or more

of components b) through e) are used.



6 e, Apreferred enbodinent is a coating conposition
conprising a) about 0.30% by wei ght of polyethyl ene

gl ycol having an average nol ecul ar wei ght of 400 (PEG
400 in liquid form; b) about 0.40% by wei ght of

pol yol efi n wax, preferably pol yethyl ene wax, and c)
about 0.105% by wei ght of a netal salt of higher

fatty acid, preferably zinc stearate. Preferably,
expandabl e thernopl astic particles are first coated
with the hipuelepsrdeenbrdimentyds a sodtimeh comaition
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the coating conposition _to t he A)re- expanded

part pargdcles. For pre-expanded particles, as stated
hereinabove, the use of the liquid polyethylene
glycol is optional. The solid components preferably
are mixed or blended together and then mixed or
blended with the thermoplastic particles.

The invention also relatesgs to a method for
improving the resistance to leakage of molded
articles, e.g. foam containers, e.g. cups, bowls,
etc. made from thermoplastic resin particlesg. The
method involves, preferably for expandable
particlesg, first applying component a) to the
particles and then applying one or more of the solid
components of the coating composition to the
expandable particles. For pre-expanded particles,
the method involves, optionally applying component
a) to the particles, and applying one or more of the

solid components of the coating composition to the

pre-expanded particles.



71 1t is therefore an object of the present

invention to provide nolded articles, e.g. foam

contai ners which exhibit inproved resistance to

| eakage and therefore inproved resistance to stain at
| east on the outer surface of the containers, and

whi ch exhi bit inproved nechanical properties, such as
improved rimstrength. It is a further object of the
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art fahemltike ,f @t dvngeatesiaringg iligquids such as hot
coffee or hot water for instant noodles, soups,
stews, etc., and which foam container has at least
improved ATF properties and/or improved rim strength
properties.

A 8till further object of the present invention
is to provide expandable or pre-expanded
thermoplastic particles comprising a coating
composition, which increases the integrity of foam
articles made from the particles.

And yet a still further object of the present
invention is to provide a method for improving the
resistance to leakage of a foam container by
providing a ccating composition for coating
thermoplastic resin particles used to form the foam
container.

These and other object of the present invention
will be better appreciated and understood by those
skilled in the art from the following description

and appended claims.



and appended cl ai nrs. 8 DETAI LED DESCRI PTI ON OF THE

I NVENTI ON As used herein, the term"coat" neans to
contact with a coating conposition so as to place a
substantial portion of the conmponents of the coating
conposition of the invention on or near the surface
or surfaces of the resin particles being contacted.
As used herein, the term"cover" neans principally in
the formin which the coating conposition adheres in
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sel ected fromthe group consisting of: b) greater
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comprises a) greater than about 0.01% by weight,

based on the weight of the particles, of
polyethylene glycol having an average molecular
weight ranging from about 200 to about 800 (PEG 200-
PEG 800). Preferably, the weight percent of the
liquid polyethylene glycol is 0.01% by weight to
about 0.80% by weight, based on the weight of the
particles. The solid part of the coating
composition of the invention comprises components
selected from the group consisting of: b) greater
than about 0.01% and, preferably 0.01% to about 1.0%
by weight, based on the weight of the particles, of
polyolefin wax, preferably polyethylene wax; c)
greater than about 0.01%, and preferably 0.01% to
about 0.60% by weight, based on the weight of the
particles, of a metal salt of higher fatty acid,
preferably zinc stearate; d) greater than about
0.01%, and preferably 0.01% to about 0.80% by
weight, based on the weight of the particles, of
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necessary but in some instances may be preferred, for

r eas6ns 11dicoRbdsad 1eay afifkhgamrpormit e fiax
pa” Ll S omtl Bt dldnd %3% R < d?@ﬁ%aéd gk 108 a)

conprise at |eas nmore of conponents
b) tlandu@h ;epr womponemy: she )i mareb )i ;nadn cosnsindritasy a)

expafdiofd /part FOMREREREF g7 CORbGIEnTEE PPTERRIE &) -

must pye phasent. or components a), c¢), and d), or
components a), b}, and d); or components a), b}, and
e) ; or components a), ¢), and e}; or components a},
d), and e); or components a), b), ¢), and d); or
components a), b), c¢), and e); or components a}, c),
d), and e); or components a), b), d}, and e); or
components a}), b), ¢), d), and e}.

For pre-expanded particles or “pre-puff”
particles, the liquid part is not necessary but in
some instances may be preferred, for reasons
discussed herein below. For the pre-expanded
particles, the solid part of the coating composition
will comprise at least of one or more of components
b) through e), which may be in combinations similar
to those listed in the preceding paragraph for
expandable particles.

Any of components a) through e) must be present

in an amount greater than or equal to 0.01% by
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in an anount greater than or equal to 0.01% by 10
wei ght, if used alone. If conponent b) is used it
shoul d be present in an anbunt that is at least 0.01%
to about 1.0% by wei ght, based on the weight of the
particles. If conponent d) is used it should be
present in an anount that is at least 0.01%to about
0.8% by wei ght, based on the weight of the particles.
| f conponents b) and d) are used, then preferably
bot h ¥8kpbRenit Byednalanewodfdcpapopease) tie gised 4t
conbi i ght t.of _ab . 0 ;abqut ,1..8%
by megg tfgaggdpgﬁg%ﬁg ﬁgiaﬁtgg un?hgﬁggrﬁ%cggs}éf%ﬁ;
i s an0 edb¥pte aboatdes0¥abyewelighal bhasght opethenwadeht
f copponents b) and d). Desirabl

for a conbi nati on ) ) e
totaﬁ°€e€€%tpaﬁ%+ﬁ #f aget FﬁWPBPﬁEL gonbSnerendtophould
conpofientSedant t 1 04gNaRduMt | thke 2BPAEEALALe bNBE] to
skilledin the art. The expandabl e, and therefore,

t he prlecwxpinffedby tweidlpl asasedpant tbeeweightbefnate

froma . Suitable.thernopl astic, hongpgl yner or

copol %%E%é&%ﬁwtiiﬁl%?Tep ﬁ?ﬁ%bﬁb ?ga aieaﬁ?euSEd' then
honopatefersbl ¥ ehbiie dedtipdhan®y | bRr AR HE WBADAERS

i ncluding styrene, isopropylstyrene,

al phRTRIRE kg rehe a cemeinedevaigbt yperesnt of about
chl or r ‘ t+ t , t | ke
A i
of attHegsrtunelesi nyThis cimtar exaropke of th desbrabbe

such a di vi nyl benzene, butadi ene, al kyl .
et AL RISNG RETCSHEAS (T BRIt ioR, Ofng
el eicompdHBbild 49, MerPi N e MHAWY] e ¥ OFRL | e TGO TET

is present in at |east 50% by wei ght of the
copolpARSentagas difi Pdigmerankitepiaigrediomponents b)
part@ﬂ#éﬂaﬁle) will be apparent to those skilled in the

art.

The expandable, and therefore, the pre-expanded
thermoplastic particles can be made from any
‘suitable thermoplastic homopolymer or copolymer.
Particularly suitable for use are homopolymers
derived from vinyl aromatic monomers including
styrene, isopropylstyrene, alpha-methylstyrene,
nuclear methylstyrenes, chlorostyrene, tert-
butylstyrene, and the like, as well as copolymers
prepared by the copolymerization of at least one
vinyl aromatic monomer with monomers such as
divinylbenzene, butadiene, alkyl methacrylates,
alkyl acrylates, acrylonitrile, and maleic
anhydride, wherein the vinyl aromatic monomer isg
present in at least 50% by weight of the copolymer.
Styrenic polymers are preferred, particularly

polystyrene. However, other suitable polymers may

11



pol ystyrene. However, other suitable polynmers my 11
be used, such as polyolefin, e.g. polyethylene,

pol ypropyl ene, and m xtures thereof. In the

enbodi nents herein, the expandable thernoplastic
particles are expandabl e pol ystyrene (EPS) particles.
These particles can be in the form of beads,
granul es, or other particles convenient for the
expansi on and nol di ng operations. Particl

, s
pol yrRé& iWR&fli Pk Ry St bRsi %ngprBeig'?tHVé_ene'
€SSeHdr: egc{ é,Caén@qﬁiif‘E@r%% eéﬁéfégff.or mol di ng

or form e foam cont al ner the invention. These
parti cl esImar eheypmnbellipentsecbredine that cxpandakdieze

f bout 0.008. to about 0. 02 i '
o ChesR e i R Hfe it SoRetRblenBhivebTpene
i nch. (g8 {henmplas! | ormedd | 4051 @ &si aRhepsaiRdthe form

usi ng any conventional nmethod with a suitable blow ng
agentof keadsagganukese iomprelgher iprrehales capvepient

by aqdi t | 4 t { usp '

o S SRS YRR I D LEREongPRIR B81es
al t epadtymeatiyddy iTe-B1SHprEtug dlepaod Yo proaess ches

i n an aquequs nedi um and then incoréggatiqg %he

bl owiSFF ARGl 13s SRRRIRCTh Ak arpRigterped o enanghding
10 DorAlfinind \Bhd AN o B H1d 2 o Ot HRL £h¥&ht Y6 Ch
wi || produce gases on heating can be used as the

bl owTing seg@@rtilalasheny dymicdliersdrrenedesd| dapgtheir

agent_.can_ _be al iphati ¢ hydr ns,_,such as..acgt one,
rot e EA e Rk Ao (G &S S S oAb ana

| sopamnt adme 1TRHUARIS MARRAN AR Al XI0U®Sto about
thereof. A preferred blow ng agent is normal pentane
and ®i-#BuiB$Tof pentanes i.e. normal

The thermoplastic particles are impregnated
using any conventional method with a suitable
blowing agent. For example, the impregnation can be
achieved by adding the blowing agent to the aqueocus
suspension during the polymerization of the polymer,
or alternatively by re-suspending the polymer
particles in an agqueous medium and then
incorporating the blowing agent as taught in U.S.
Patent No. 2,983,692 to D. Alelio. Any gaseous
material or material which will produce gases on
heating can be used as the blowing agent.

In the present invention, the blowing agent can
be aliphatic hydrocarbons, such as acetone, methyl
acetate, butane, n-pentane, cyclopentane,
isopentane, isobutene, neopentane, and mixtures
thereof. A preferred blowing agent is normal
pentane and mixtures of pentanes i.e. normal

pentane, isopentane and/or cyclopentane. Other

12



pent ane, isopentane and/or cycl opentane. O her 12

bl owi ng agents that can be used in the invention are

hal ogenat ed hydrocarbons, e.g. HFC s, CFC s and '
HCFC S, and m xtures thereof. For the expandable
particles of the invention, any of the preceding

bl owi ng agents nay al so be used in conbination wth
carbon dioxide, air, nitrogen, and water. The bl ow ng
agent |evel of the polynmer particles generally wll

be | dHowingn agent swdilgitt cagerlmenigedriol eriad| invéntson are

than. 9.0 wei ght t, d t erab i | ]
r angBIRPORTEEAE Y SHRBATE Ty gy e ert € oF Bt
6.0 weFghls, pendentifiaged tHeddur Wetahttkd dhSandable

thernopl astic resin conposition. Alternatively, water
can bParsiedgedofi the Haventismyt iahyaf ddw rpceding

bl ow . . .
O CALIBRE LB S A U 0 A i it
6, 12¢a4B6n Aib&AJE27aiand ri 40 amas siarad. t o NOVA

Chemcals (International) S._A In these patents,
wat er - r et APRi ’?gog@é‘ﬁ’t aognt Jsvgl ke t?'V‘o’ei ymer

percgnt-eg9e18k Weheirallah U3912%d Nedd @MY 1 RIS LR
range from1l tdo 20% U’S. Patent Nos. 6,127,439,

6, 16pet2Entindp8ef42abdy,i desleithasntd.Oeweighte percent,

i ncorpqrated herein ref.erence. T [ regnat ed

hor RBa! BB BERFeTaPly’ il 1 SSas] AF e Betian about
pol ypeo Raighel peraentadghabotACh welighlt. ddr@ent based

Pat ent Aﬁglication Serial No. 10/021,716 assigned to
NOVACEhERE cHP$Ihhc ot ThBer ShaEmopdrELiSr reFditicles are

pr ef . styrene that are pre- expanded to a
dens%@g%%l??%}f{n'about 12.5 to about 34.3 pounds per

cubi ¢ fooR]lteandathivehycowhaier aanvbkabileadedowiti the

agen£1£SH§Liéhﬁ§dLch§ gnghggogigg agents or water can
be used as the sole blowing agent as taught in U.S.
Patent Nos. 6,127,439; 6,160,027; and 6,242,540
assigned to NOVA Chemicals (International) S.A. In
these patents, water-retaining agents are used. The
weight percentage of water for use as the blowing
agent can range from 1 to 20%. U.38. Patent Nos.
6,127,439, 6,160,027 and 6,242,540 in their entirety
are incorporated herein by reference.

The impregnated thermoplastic particles can be

foamed cellular polymer particles as taught in Arch
et al. U.S., Patent Application Serial No. 10/021,716
assigned to NOVA Chemicals Inc. The foamed cellular
particles are preférably polystyrene that are pre-
expanded to a density of from about 12.5 to about
34.3 pounds per cubic foot, and which contain a

volatile blowing agent level that is legs than 6.0

wt %, preferably ranging from about 2.0 wt % to
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W % preferably ranging fromabout 2.0 wt %to 13
about 5.0 wt % and nore preferably ranging from :
about 2.5 w %to about 3.5 Wt % based on the weight
of the polymer. The inpregnated expandabl e
thernoplastic particles are generally pre-expanded to
a density of fromabout 2 to about 12 pounds per
cubic food prior to nolding. The pre-expansion step
is carried_out  cognventionally by heating the
inprgBﬂHFea‘Beﬂas viﬁndaﬁ?rgoﬁf ﬁﬁkiyikﬁﬂQﬁﬁ? from
nedi §Rbue- 9. 5SHeay £Bohbodil! 3.BOWtWal,elbas¥d lcitlitay
heat. One generally accepted nmethod for acconplishing
t he peidgbkpafstba polymapregnated t hernopl astic

i cl ht i U_S, . A
par 1 eorh3 | ook beq|ePeabE Mot o,
nol dphpriglébearexgandrhieyppeeexppanekdad icldendiay of

forma foamarticle, i.e. container. In an_enbadi nent .
of thEORNFRAVEoR, texphAbEbLIE, POMNds PRgy Syvdcedood prior

th ' i Gl dg '
erE‘B%?fg;.ﬁgpar’i‘ﬁéqﬁ?gaégp‘&%%ﬁ @ §Raled Weld out

componen ,~the yet hyl ene “glycol, and
t hencoonvenetionaltpabpdheatingheheolimgregoapede eadsf via

the coating conposition of the .i.nvention priaor t he
part?EYe%O%E?Hgggﬁﬁﬁeg?ﬁﬁlfg mﬁééPQngngro%tgﬁ@' Bot
ol di pg, ShEBSwatB¥, Copvealianal hefet hodnef gesatrangyor
covering particles may be wutilized in the invention.

I n aa¢eephed neabbadnbar accemplinhéngi She pme-expansion

expangdabl e | che - a : th - :
oo b 354 P PR ROPt P 0°det 18001 bG Whtine s
covered. Wabehbendi qBj d2pplyet hgl Rodmghycol and t hen

Co e ey et L S0l 8 campencgi o Lhe.es
mold to further expand the pre-expanded particles to
form a foam article, i.e. container.

In an embodiment of the invention, expandable,
i.e. impregnated thermoplastic particles are covered
or coated with component a), the liquid polyethylene
glycol, and then covered or coated with the solid
components of the coating composition of the
invention prior to the particles being subjected to
pre-expansion and molding steps. Any conventional
method of coating or covering particles may be
utilized in the invention.

In a further embodiment of the invention, the
expandable particles are pre-expanded and the pre-
expanded thermoplastic particles are coated or
covered with the liquid polyethylene glycol and then
coated or covered with the solid components of the
coating composition of the inventicn prior to the

particles being subjected to the molding step.
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particles being subjected to the nolding step. 14 It
is to be understood that in sone instances the _
pre- expanded particles do not need to be coated wth
the |liquid polyethylene glycol in that the pre-
expanded particles generally have a rougher surface
finish and a greater surface area for the adherence

of the solid conmponents of the coating conposition
conpared_to_expandabl e particles that generall|y have
a smoot hIsuifate PenrEAexRloPEs $hatr idcsomesdnistances

Howey, i h f : hg i nt.qr at__t
1| aui e drer FRpaiity) LB PLeh Bpr BEEThEER Lihe tRared
el ectwitch tyhgehidai dypasgethpl eflewgllipcpileinptthit the pre-

particles, especially during t conveyance of these
par;i%ﬁ&%ﬁ@?é.%??t*? %ﬁfgﬁﬂgﬁﬁgfﬁigegeof pPygter surface
equi PR ) Ol o4 NGre REEF Csf £ ALANL Y QUEBRERhe ZAHErence
the application of"the Iiquid polyethylene glycol on

pr e- exparite ok igrecppdients t E| ke negabingdesmpablision
in sonme instances. The,l,Jauid polyethylen [ ycol -and

he” mAred S Segialias fill Sa B0} HFLDVLRRE SehgRn1hohave
Or CQAtzsmdBtlt adubPLadd Cf Uish 0ind hEe SYr facescef akha.

expandabl e thernoplastic resin particles. As stated
her eifipvaisive, 1% Heag dresn choenrd bpakle pinvenparpythat the

the +f:qrm i ' oa{ ifLo r in

| yerdthiid pldohilng Aty Somas £00fle 8008 Ehe

can bEraacihe ealesktyi ditgtigamtally ngssdeiaesdnwith pre-
particl with the liquid et hyl ene gl ycol and

P hen SEif: RA YA (ATRET oL Ve £ 1 Ph ceonp eraneseof
SQ"QHEEHN§E¥HbeEstJEh‘H¥¥'£IbﬁWE¥Eﬁ'éﬁ@ 1&cé& of plant
m xer, such as a drum bl ender, ribbon bl ender,

bl encsruipmadc Hed anotdier ik of ¥ekant ¢qglpment.

I ntenglly, PrC apd 1 A H YB die X SI0RY S et ifiene
glycol on pre-expanded or pre-puff particles may be
desirable in some instances.

The liquid polyethylene glycol and the solid
components of the coating composition cover or coat
or can be included on the surfaces of the expandable
thermoplastic resin particles. As stated herein
above, the term “cover” means principally in the
form in which the coating composition adheres in
layers on the surface of the resin particles. This
can be achieved by first contacting the resin
particles with the liquid polyethylene glycol and
then sufficiently mixing the resin particles with
the scolid components of the coating composition in a
mixer, such as a drum blender, ribbon blender, V
blender, Henschel mixer, Ledage mixer, a high
intensgity mixer, a low intensity blender, and the

like.
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like. 15 The solid conponents of the coating
conposition preferably are in powder form However,
the powder formnay be made into liquid form by

di ssolving the powder in solvent or dispersing the
powder in water. Preferably, the thernoplastic
particles are contacted first with the liquid

pol yet hyl ene glycol and then contacted with one or

nore of the soli,d ., conponents of_the coatin .

composi t1 OASoFRAE SHPSRERS ofs Thes AR emRPsi tion

abOVﬁrefEQ‘aﬁQ# Qrecg.'ﬂ)?&%ﬁfeﬁ: HAhEr aldolydrsr M peed ;%swder
e h t'he

bl ended together and then blended or nixed with
t her Fopmastaycbepmadieciiose THeid foiref by wbesflving the

COMDBIRL: kel oASHAE! &, RO IR P 5L e

pr ef er abl prefepabl et hyhene hetmopl Bt R0k tEld e saxre

has an average nol ecul ar. wei ght of about 650_to about
30, o0tPnieed ablyst swith Betdbiawddnpolviathxdene glycol
 parti ' SN r t bout 0 :
nicrgﬁg?ﬁ%{ |é%eter?ge%rg¥%?2€€€,O%H%§¥§68ﬁiE%§n§9l+ﬁe
met alcogidnearit shigherhd atdyt g dsomsesli ibon cofipphent ¢)

in the coating co sition s selected fromthe grou
consi SRy J(ﬁ‘“q'z i %ﬁpgﬁm?% mpereLy c‘%ﬂﬁ’?{%r al EE‘? ngﬂglg

sal t dfpciietid Grd FRFAK] PrardWhisdd CoRBlen@bdWbg8ther
zinc stearate is preferable. For a preferred

enmbodinferitharhdlandader goipediwitdn die ttkermophasbhc

conpr'qgﬁ: onent a), polyethylene glycol, in an
annuﬁ?’o %ﬁﬁﬁﬁ)o.so@6 by wei ght, based on the wei ght

of the parhé¢ ghebyodaflinhasikngf adomenage bpl esuballected
wei ght of about 400 (PEG 400 in liquid form;
CO”%%ﬁ@ﬁtth’gf@wgoyéyﬁhsghﬁg of polyethylene wax and

polypropylene wax, and preferably is polyethylene
wax. The polyoclefin wax has an average molecular
weight of about 650 to about 30,000; preferably is
in powder form; and has a particle size ranging from
about 1 to about 140 microns in diameter,
preferably, about 6 microns.

The metal salt of higher fatty acids used as
component c¢) in the coating composition is selected
from the group consisting of zinc, magnesium,
calcium or aluminum salts of stearic, lauric or
myristic acid, of which zinc stearate is preferable.

For a preferred embodiment the coating
composition of the invention comprises: component
a), polyethylene glycol, in an amount of about 0.30%
by weight, based on the weight of the particles, and
having an average molecular weight of about 400 (PEG
400 in liquid form); component b), polyolefin wax,

preferably polyethylene wax, in an amount of about

16



preferably polyethylene wax, in an anmount of about 16
0.40% by wei ght, based on the wei ght of the

particles, and having a particle size of about 6

m crons and an average nol ecul ar wei ght of 1,000; and
conmponent c), a netal salt of higher fatty acids,
preferably zinc stearate, in an anount of about

0. 105% by wei ght, based on the wei ght of the
particles. In applying the coating conposition to the
part PcR@§, byswetrghéd %@ﬁ@dﬁ abdbhe weight miefthebl e

to flrst. rt Si. rticleswth |iquid

pol yé?%;%llégéggl 3?2@1 !’hg‘) ?1£%| ?abéclllcelv\@e Yo %gédiﬁmf%es
sur f acerbABSkad, ah. averake ndeuilfAcadigfit of 1,000;
hydrophilic, and which is an_adheri \r%ragent for the
coat PRY ESWBEBPRFOR) rafdMeléd Seitowdr Muygherefiatty
partigk ' | i 0 ofs .t '
e o L T S R LR L

gl ycabohtis0. an5&vbyaygeigbkec bamedvengitheofwedlgiit D he
to abougégﬁoo (PEG 200- PEG 800), and preferably, has

an abaf fiBr ecul ar wei ght ranging from about 300 to
about 60fh & athe t G6aPUAGCEORPBSRELBA 85t ehe the
desi gnation "PEG' (pol yethylene glycol) indicates the

aver R gt @& \abafied kexeiprbove, tepieseneferable
ol - ' ..av e | ecul ar. wei ght
b R GO e e LAl LB Gt A s g

gl ycqolyetlgrleaterglizhasl 0. wHicdiprist biaddd tS MoQify the
to about_ 0.80% by wei ght, based on the_wei ght of the
par t I TFEELC e oi§- ERSEHe FHEIRER TPES to

abo??hﬁr%%i%dwim wiPASed Onad Neaek gl Yedbefor the
parti cl es.
coating composition, and then to cover the resin

particles with the solid components of the coating
composition.

Preferably, the liquid polyethylene glycol has
an average molecular weight of about 200 to about
800 (PEG 200-PEG 800}, and preferably, has an
average molecular weight ranging from about 300 to
about 600. In general, the number appearing after
the designation “PEG” (polyethylene glycol)
indicates the average molecular weight, e.g. PEG 200
represents polyethylene glycol with an average
molecular weight of about 200, etc.

The amount of liquid polyethylene glycol is
greater than 0.01 and preferably is 0.01% to about
0.80% by weight, based on the weight of the
particles, and preferably ranges from about 0.05 to
about 0.50% by weight, based on the weight of the

particles.
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17 The coating conposition covers the thernoplastic
resin particles preferably in an anount of 0.005 to
2.0% by wei ght based on the weight of the particles,
and nore preferably 0.01 to 1.0% by weight, based on
the weight of the thernoplastic resin particles. If
the coverage of the coating conposition is |ess than
0. 005% by weight, the effect of the prevention of

| eakage of the liquid or fatty/oil conponents of the
cont ai ner Thpscgaréndl Fpmpegdtics asvexghdhg the

covergge % by. ] t e.
t endency (%ﬁﬁﬁﬁgﬁéggégigép%ﬁ%%ﬁ%e%fB?éﬁ%?ﬁélgnl?hgn
pre- expansi af Ofodhetparioklleg weigherbasayd ba aéhe
tendency to retard the fusing t of _the

get her
t her MBI iE 1he (BRF I ery h%n‘gm'P‘aFﬁgpﬁ?8€§§§.1YAo-°1 to

nmet hgd '{aﬁgni I expa bl e and
opt i f)in'adl%lf yﬁwprqﬂé% expa'nd%b%cﬁeéﬁme%ﬁl%g‘f’%%@h%aé?i Eﬁgs first

bei nFleoaad agttivc ttes oonporteitles, Ifetheheovenagd of

pol yet hyl ene .ql ycol e.qg. PEG 40 conponent t hen
D1 e ey SHRE i R AT o = st e § haoS8 bl

coat wed gHHIPAgid iciEedd diah& GRtdPEnEDAROSE t 188ksGe of
applied to expandable thernoplastic particles, these
par t itdised igui ¢ i fafrter/ddarmponsrt 3 «of t Bhe heopiph iner

f ot ’ e . ) j dod
t her AEpEAR L 1y MRS AL TR e RSV BRI e
to tlexoesds 2Rdy dyhwedrhtgl ywiodise auay di ea ftogndsmecy nto

the ,coating conposition of .the jnventiqn are ,
opr ACOTEAPE B R 6 AR P (1S - gFpansion

(OCH%@rl%h@ P rtd Sy e Haf des Daddieddie @bove
ener a
J retard the fusing together of the thermoplastic

particles in the molding process.

A method of the invention relates to the
expandable and optionally pre-expanded thermoplastic
particles first being coated with the component a),
i.e. the liquid polyethylene glycol e.g. PEG 400,
component, and then blending the particles with a
mixture of the solid coating composition. If the
coating composition is applied to expandable
thermoplastic particles, these particles are then
pre-expanded, and fed to the mold. If the coating
composition is applied to pre-expanded thermoplastic
particles, these particles are then fed to the mold.

Polyethylene glycols suitable for use in the
coating composition of the invention are represgented
by the following general formula:

H (OCH,CH.), OH
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formula are commercially avail abl e from BASF under

the trademark PLURACOL(r). Pol yethyl ene waxes suitable
for use in the coating conposition of the invention
are represented by the follow ng general fornmula:
(-CH2CH2-)n Pol yet hyl ene waxes havi ng the above
general fornmula are comercially avail able from Baker
Petrolite under the trademark PETROLI TE(r).

Pr ef er abl 3{: pol yet hyl ene waxes having an average

nol ecul ar PREVERDOYAERG ) iGIE dBtinpsthe rkeeetgeneral

30, 008, Afch 3 QAL Eshﬁeégiﬁli?r‘%ﬁg1?8‘1\%9%'}0% rﬁAthOdeer
and 140 mcrons are used In the coating conposSition
of t hehe nveadémnark ZPhUurRacenPat es suitable for use in

the coatin C sition of the inventjon are ,
representgglg?%gﬁ eanM%ﬁﬁﬁuf%ﬁ%%ﬁiﬁ éQﬁrHﬁ%xln the

[ CH3 (&80 8P BdbrpLBidibe SEeghat $AvBAYiBH HRe 3RP¥esented
general fornula ™ are comercially available fromFerro
underby Hehe t fabbewinkg SyxpRCET ) foBnalaene

bi s- st ear anj.gdes,,sui table for use in the coating
conposi t i gnbﬂfail’ng“i nvention are represented by the

f ol | owi ngrgepetallbaenibiesCHAVAEGH2 L hib abhNed gerfeid)] 2
NH ef(CHZ 16 CH3 Ethyl ene bi s-stearam de having the
abov Oﬂ% Are Frneratalbvnpertiable fyvam BBkerfrom

th t | &
KE(l\e/Al\ﬁg DE H(Hrn)ioébw%c_i’&lt Al ﬁ%ﬁﬁ?@b% gggﬁ??gl [y

coat imﬁﬁrab:bx/,er:@cvﬂgyelﬂwlm moptesthaviegi anpaverages

W th Lhe 19.COMING SORORLE | AL s bE | BYE L Ol odl
30,000 and a particle size ranging between 1 micron
and 140 microns are used in the coating composition
of the invention.

Zinc stearates suitable for use in the coating
composition of the invention are represented by the
following general formula:

{CH; (CH;) 16C0z2] 2 Zn

Zinc stearates having the above general formula
are commercially available from Ferro under the
trademark SYNPRO®.

Ethylene bis-stearamides suitable for use in
the coating composition of the invention are
represented by the following general formula:

CH3 (CHz) 3¢ CONH - (CHp)}2 NH - (CH;)16 CHs

Ethylene bis-stearamide having the above
general formula are commercially available from the
Crompton Corporation under the trademark KEMAMIDE®
W-40.

In addition to substantially cecating or

covering the thermoplastic resin particles with the
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approach is to add the coating conposition at the

time of inpregnating the thernoplastic resin particles
with a blowing agent to retain the coating

conposition in the surface |ayer of the resin beads.
Preferably, the entire surface of the thernoplastic
resin particles is to be coated or covered with a

thin filmor |layer of the coating conposition.

However, it may be adequate for the purposes of the

i nver€PIRING GATHORipEPRi 8 bhet haVenLipRcegtoflternate

part '%ﬁéoééh%‘?%‘t €4 Q&q° ngsg?ﬁﬁhgoc% ot 2490 ata e

conmpo lon of tThe |nven I on alner

be a tohy sbfr bmeredgypat ind thaythErﬁabnasaﬁedrbplm
conventiopal cup: formni;0w1 machi ne that has an inner

shel IP3Fd Sled¥ih sapfowing agenh| Eooretaln thge copting
mac hi b Ss MR, ﬁl\@i&‘e gaéfgashnagegagf Phe resin beads.

Autonational B.V. Inpregnated thefnoplastic particles
are elthEreégedbbr,uhhageUtlrareucﬁacedOﬁnthethe

coat i sition, are re-.e anded d are. t

fod taSrIRLART 1O T PATEHAIRE MachPnBS TRELER

f abr i &sid 08y iteh fOreRisi APl sRChAPSer &6 enédébatlng
pr oduci ng 10- ounce cups or 16- ounce cups can range

from%mmﬁma-m% 13EPwWeITRY pett nhayithe adegepbe for the

hi t t
TRCN R GA, N U A LACLSASEe Loy DL OUUELLSR b8! Phe
t endsunfacgs ove the pamistiengis obatéed oroovaened, with

whi ch .in ef fect roves the ver al | strength of the
cont d:l}}?ercoaltﬁ'é"@h‘?ﬂ eh?re’a‘%Yﬁ% :b‘?gt he force

requi r edryd Nedgin Q&;@&@inéf) ra&ycsélss bSBy £t Préfe C&uﬁbkﬁat

a one-fourth inch displacenent fromthe opened edge

of tmavdst dakyricated by a conventional cup-forming
machine that has an inner shell and an outer shell.
An example of this type of machine is MODEL 6-VLC-
125 machine made by Autonational B.V. Impregnated
thermoplastic particles are either aged or un-aged,
are coated with the coating composition, are pre-
expanded, and are then fed to a conventional cup-
forming machine.

The cup fabrication rate for a single machine
(6 molds) producing 1l0-ounce cups or l6-ounce cups
can range from about 30 to 100 cups per minute.
Several machines can be used to increase the
production rate.

It has been found that the coating composition
also tends to improve the rim strength of the
container, which in effect, improves the overall
strength of the container. The rim strength is a

measure of the force required (in kilograms) to
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The invention is further illustrated, but not Iimted
by, the foll ow ng exanpl es. Exanples Exanples 1-4 For
Exanpl es 1-4, expandabl e pol ystyrene beads (NOVA
Chem cal F271TU or F-271T) were first blended wth
conmponent a) liquid polyethylene glycol 400 (PEG 400)
in a drum m xer. These PEG coated beads were then
coated with the coating conmposition conprising the
foll ow ng conponents: polyethyl ene | ycol 8000 (PEG
8000 FausRd/tée gy dichydmmblgne (P - fiogotireinchand/ or

Zi nc I n Ln.the S 0 i T es.

T 0 Bt B o £l HEHHN Sagd U G AP S iner

wax i ndi cahes invanttilbe [del eidttHenel 1 Wost Btsed) but not
e .nol ecul ar _wei ght of, about 1000 and a particle

aver [

sizeigﬂlﬁﬁgh Y8 ﬁ#@ré%g;oﬂﬁqg SFARRASRY ene wax, PE
1000 T6 is avail able frog%%ﬁggﬁg?ker Petrolite

Cor poration under the tr PETROLI TE(r). Exanple
1 Fi ByappiApked-¢l -V) were prepared by the follow ng
procedure;, 3. ounds Qqf i npregn NOQV, em cal
F271TU (g?ﬁaﬁ&%[ﬁ‘?geﬁoﬁyéryleé‘ﬁ%)“%&%é’f %era’%?d}en}eads
fromnOvA1BheaiRal2@27Cly b di-2maier waid U HiGhded

5.696_bé wei ght, based_on the weight of the particles,
of WikBdCpBRPREBL(A)péAaHAd »edyeddiydsrenalviealhd00

rati f y10), _a of. . l e Il - | Qui
200 {FEC: 29 )it poBEpbChiRREE, Pinlee, Kho delide Betds
I n awedeuthenntaahed WwathSthencbasingheompapddmins of
the 21 solid part of _the,coating conpositiqQn in the
AnouRPTPELROR FheTABE SOYIREr ORAABETES 1 BB eI Ene

and §fcol 8000 (PEG 8000); and/or polyethylene wax (DE

1000 T6); and/or zinc stearate (ZnS) in the amounts
shown in Tables 1-4. The designation PE 1000 Té for
the polyethylene wax indicates that the polyethylene
wax has an average molecular weight of about 1000
and a particle sgize of about 6 microns. This
polyethylene wax, PE 1000 Té is available from the
Baker Petrolite Corporation under the trademark
PETROLITE®.
Example 1

Five samples (I-V) were prepared by the
following procedure: 7

3.8 pounds of impregnated NOVA Chemicals F271TU
{(expandable polystyrene) cup beads, ranging from
0.010 to 0.020 inch in diameter and containing 5.6%
by weight, based on the weight of the particles, of
mixed pentane (n-pentane and isopentane in the ratio
of 90:10), and for samples (II-V), liquid PEG 400 in
the amounts shown in Table 1 were stir blended in a

drum container for 5 minutes. The components of the
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contents were further blended for another 5 m nutes.

The i npregnated, coated beads were pre-expanded in an
11-gal | on Rodnan St eam pre-expander (Artisan

I ndustries Inc.) at atnospheric pressure. The -pre-
expansi on was operated batch wise with a target pre-

puff density of 4.0 pounds per cubic foot (pcf). The
new y prepared pre-puff was air dried for 5 mnutes

to renove the noisture and was allowed to age for
abouFOllﬁoBﬁ§tb@foF@ewﬁpﬁﬁﬁﬁg'ﬁgmﬂﬂﬂﬂﬁﬁQnukﬁvﬁthamounts

nol d for ti
Nbde?ﬂgeﬁcggzgggéga%dgé < d@ %ggghgh ons5 d%he
usi ngohtenpsewexpafided heeatid endeidh fidre aiﬁ:ﬂﬂ*letr & minutes.
i ndi cat ed |n Tabl e 1. The steam_ header pressure was

100 poundiPpetBEEIPEtPAchCPRErs beads mens e SxRanded

ti mej Nagn aPpubalzoferBRMan EE@am”?E@e@ xPiRIC Artisan
al  oned to ageé overnight before esting. Four cups

for é:a@thssanpSeItxc V) amaempepheﬁlbyprmumﬁ N dwieng:re-

% Since the U%Eer §ogt%on of is the

noste’\‘/%??x 1381 834 2BeF 3F *fleBREY Wlt"&sf"ﬁ’fg’ ad’@r?et e

t hi sp@f eadeRs €tycukan . pi ﬁ@ﬁnaﬁ pael g¢adiEPEomrt qcH) .

mas | aced down into eac so that the upper 20%
orevle RLpransdnpye- pa#& wa§| élﬁ-”ofirtléélt ifegr. 52)

eve%\‘ifﬁ@té’é oy réﬂhbﬁg tﬁé‘sﬁx&&@ %%Saﬁ‘i 1308010

y on the circ pi ece o S mater al
so tage fdre gasta 40hcupseﬁefheeuppéd1ﬁg to 30% of the
cup. 3) 3 gr red er er were
cvenl y ortehTHRRCE  GRe dheas: Botdsd chehtty iRne toresaid

ti ghiddorspel e &lp MACRENESHN&el abet.candspldghhlard
stretch filmand 22 placed in an oven at a tenperature

of TiRlisFCondsjignagh anfpreingistkécpkedekxpandedi heads
f'r§$1§ﬂ“¥H% densitiegs indicated in Table 1. The steam

header pressure was 100 pounds per square inch (psi)
and the total cycle time was about 12 seconds. The
molded cups were allowed to age overnight before
testing.

Four cups for each sample (I-V)} were tested by
the following method: 1) Since the upper portion of
the cup is the most wvulnerable area for leakage,
testing was done in this area. A circular piece of
molded EPS material was placed down into each cup so
that the upper 20% to 30% of the cup was made
available for testing. 2) 15 gramsg of oil-fried
pasta were crushed and spread evenly on the circular
piece of molded EPS material so that the pasta
occupied the upper 20 to 30% of the cup. 3) 3 grams
of red pepper powder were spread evenly onto the
crushed pasta. 4} Each cup was tightly sealed with

an adhesive label and plastic stretch £ilm and
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hour during a 7 hour period and then once every 8
hours until failure for a maxi num of 3 days. The
average tine to failure (ATF) for each cup group
sanpling was cal cul ated by adding the time to failure
for each-container and dividing the total tinme by the
nunber of containers that were tested. The maxi mum
ATF val ue of 72 hours represents that none of the
cups for the cup group sanpling exhibited any stain
or | paragd. 1nhénnWemmtA'ﬂFtW€l}’@ltdfrel Hok49°F (65°C).

renr esenbant Nahedl! Lol LHR AR ddl 18RI yery

sanp ot BN 1 our cup

eachheua guwngsanpl hogir( Perdupb and treh dicd hﬁﬁery 8
groug@sanpllngs was tested for rim strength (force

app! FEHTEnURRé Ll hpiirFeaf OrAS MEFFimgs Sfach @S- and
the averaggef gy eea St1%@0%%e%aliﬁ%é QRS A éf—DﬁI cup
stain resistance and rim strength are shown in Table

1. TgbbeplsSapplingl whk k:lallcll.ﬁlla‘(ied( @tynlalddl)igDE@edfOIln(eg)to
90 .PE 1000_T.

12. 0 a%gug65ggﬁcpgs Oce&falner and d&%&dlﬂg‘%hﬁﬂ§%&5i

1. 80t1m80b} 8He- number BENSbhtalpels 2h3€ %e¥e 4£dfed.
4. 11 15 RmStrength 0.286 0.316 0.330 0.312 0.327

(kg)Th\qumemmwp ATB valgs 9f §21hopysTaspyepents that

i ndi Sk r e I rene
par (1P E<oF iR SHRHC Sok bHe LB 50AL° SRR 1R
coateﬂglbbﬁpdsaﬁyoataﬁntbe leakeanei. onTh8anpihdmuin ATF

had i nproved rim strength
value of 1 hour represents that all of the cups in

the cup group sampling failed within the first 1
hour.

Each cup in each cup group sampling (10 cups in
each of these group samplings) was tested for rim
strength (force applied on the cup rim at ¥ inch
displacement) and the average force was recorded.

The results for the stain resistance and rim

strength are shown in Table 1.

Table 1

Sample I II IiT v v

{Control)
PEG 400 (g) --- 5.17 3.50 3.50 0.90
PE 1000 Té6 (g} --- 6.89 9.00 12.00 18.00
PEG 8000 (g} - - -— -—— -——
Zns (g) 1.80 1.80 1.80 -— -
Dengity (pcf) 3,96 3.95 4.08 4.11 4,15
Rim Strength 0.286 0.316 0.330 0.312 0.327
(kg)
ATF {hour} 1.5 72 25 37.5 14

As Table 1 indicates, cups formed with
impregnated polystyrene particles that were coated
or covered with the coating composition of the

invention (Samples II-V) had improved rim strength

23



23 and inproved ATF conpared to the control cups
(Sanple 1) that were forned with particles coated
only with zinc stearate. Exanple 2 The procedure of
Exanple 1 was repeated using the anounts and
conponents shown in Table 2. Table 2 Sanple | VI VI
VIII (Control) PEG 400 (g) --- 0.60 3.50 3.45 PE
1000 T6(Q) --- --- --- --- PEG 8000 (g) --- --- ---
5.17 ZnS (g) 1.80 1.80 1.80 1.80 Density (pcf) 3.96
3.95 amdosm@rmem%tq@wmned) el 2onirab3cwps07

(ko) 04h) :LS I_é di
cups(?éﬁﬁ%%eﬁ)vf%eﬁllé}%(n d-ﬁiﬁh ?Eﬁ%ét é doated
pol yshiyewd thartine eteaaaitad or covered mnth the
coating conpgsition of the invention had inproved rim
streﬁﬁgﬂﬁiﬁdgjn general inproved ATF conpared to the
control cyps (SamBlArL) oft BHampRle 1 YAPddiddted ysi
particles coa?ed sol g yovmth rﬁgbﬁhc st éagreatégé%eanplfsénég
The pheceuanstef aBdarpmpohends sdoeat cch Mekd@ 2 .t hat

t he expandabl e polystyregphﬁgg S were substituted
wi th beads containing 5. ight, based on the

wei thSaﬁleet he beads, ot nor fral vpenifanevias {hevsal €
bl owiing agent. 24 |Taherdl)
PEG 400 (g) --- 0.60 3.50 3.45
PE 1000 T6(g) - - - -
PEG 8000 (g) - --- - 5.17
Zns {(g) 1.80 1.80 1.80 1.80
Density (pcf) 3.96 3.95 4.05 3.84
Rim Strength 0.286 0.298 0.323 0.307
{kqg)
ATF (hour) 1.5 1.0 3 27

As Table 2 indicates, cups (Samples VI-VIII)
formed with impregnated polystyrene particles coated
or covered with the coating composition of the
invention had improved rim strength and in general
improved ATF compared to the control cups (Sample I)
that were formed with particles coated solely with
zinc stearate.

Example 3

The procedure of Example 1 was repeated except
that the expandable polystyrene beads were
substituted with beads containing 5.6% by weight,
based on the weight of the beads, of normal pentane

as the sole blowing agent.
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Sample I X X XI XIl XIlIl (Control) PEG 400 (g) ---
5.17 3.50 3.50 3.45 PE 1000 T6 (g) --- 6.89 --- 12.00
8.62 PEG 8000 (g) --- -- ZnS (g) 1.80 1.80 1.80 ---
1.80 Density (pcf) 3.81 4.06 3.96 4.31 4.06 R m
Strength 0.306 0.328 0.316 0.328 0.336 (kg) ATF
(hour) 1.5 28 2 23 15 As Table 3 indicates, cups
formed with polystyrene particles inpregnated with
5.6% by weight, based on the weight of the particles,
of normal pentane as th&a% i owing agent and that

wer e ‘é&ﬁbféj OT COVETEU W T tire-goating=gonp SO T %111
of the invention (SamugsrXat hrough Xi11) had

| mpr Q@@ ¥odn(gi r engtjn_and-T npl 0¥ed7 ATF £@Fpay € 68 | 3.45

the qaE tedo aepsy)(Saqnple-FX) Thalsdele coat ed SQb6T Y s.s62

wi t h |ZEgcsatoedgnt e. |[Exanple 4] The-prpcedure of Exanple=-

3 wad Zngpést ed excedt it hat theilexpahdabBe pol ystyréne.so

beadg PeesEty SopBt i t Ut ed.®it h beadss cont3apai Ng 3.8%%] by.os

wei ghtRim $ixepdtibn tHe WeB@ht pf Ob¥Ads, CoBléigr n@l-328 | 0.336

pentrdkghq the solg blowing hgent ahd that jwere

pre- ILABFi BBouEl  witH 0102250 by #bight <A 1j on ¥ | |15
The beadsPfef@bleodt dgdéragerer €4PA thermesd strEdonent s

o RELFERSRAs Rigkcy BT e ctngtap Sygpae )V

6. 89we PEl: 30D8sEd) on- the- weight of the particles, of
normal pentane as the sole blowing agent and that
were coated or covered with the coating composition
of the invention (Samples X through XIII)} had
improved rim strength and improved ATF compared to
the control cups (Sample IX) that were coated solely
with zinc stearate.
Example 4

The procedure of Example 3 was repeated except

that the expandable polystyrene beads were
substituted with beads containing 5.65% by weight,
based on the weight of beads, of normal pentane as
the sole blowing agent and that were pre-lubricated
with 0.0225% by weight silicon oil. The beads were
coated or covered with the components in the amounts

shown in Table 4.

Table 4

Sample XIV {(Control) XV
PEG 400 (g) --- 5.17
PE 1000 Té (g) --- 6.89
PEG 8000 (g) --- ---
Zns (g) 1.80 1.80
Density (pcf) 3.98 4.13
Rim Strength (kg) 0.309 0.330
ATF (hour) 1.5 19

25



ZnS (g) 1.80 1.80 Density (pcf) 3.98 4.13 R m
Strength (kg) 0.309 0.330 ATF (hour) 1.5 19 25 As

Table 4 indicates, the cups formed with the

expandabl e pol ystyrene particles having 5.6% by

wei ght, based on the wei ght of the beads, of nornal

pent ane as the sole bl ow ng agent and that were

coated or covered with the coating conposition of the

i nvention (Sanple XV) had inproved ATF and i nproved

ri m strendtsh Tedwiparedindi¢dteegonthel ceppsfofBadpiwith the
Xl t hat re formed wth beads, coated onl WL h

o1 nt coandfie ERIvAL e FRIHEES end jaapbaby
NOVAweh efits altia ged¥ okl tHeExRaiab | SF Pohy B4 85€) o£URormal
beads, ranging from 0.010 to 0.020 inch in dianmeter

and SsRtans RF TIessphe wdiaping masnt aand Hehaki wate of

t he f t a j.nc

st cararsgn iy RidFRY AT Vhe Nod i S diolle foi e

m nuthe. ifilventiicgr @aaipdd 2Vic teid angdrovvaht XTF hasd s

wer e Ere- expanded in an_11-gall on, Rodman St eam

pr e- SXPERYEA TR StIERI FSMRaged fe thy eRHoEPheFYRS
presydhaple TREW" DL E MR LRA ] %3213; b SE only
with a Farget pre-puff density of 4.0 pounds per

cubi witbogingpetparate.new y prepared pre-puff was air
driegx for m nutes to renove the noisture and was

al | owead™e e for about 4 hours. 0.65 pounds of the
pre- puff3beagsuneie oft iimphleendeeVNOVa el F271TU
pol yet hyl ene_wax (PE 1000 T6) for 5 m nutes. The

coat é8XBredpbie peaystEeBelprYPdbeaidsy Aa@iad Grem

Cup YoghphneoMadehobYhEnldn G3LARERY 0 UoBSaining 5.6%

by weight, based on the weight of the beads, of

normal pentane and 1.80 grams of zinc stearate were
stir blended in a drum container for 5 minutes. The
impregnated zinc stearate coated beads were pre-
expanded in an ll-gallon Rodman Steam pre-expander
(Artisan Industries Inc.) at atmospheric pressure.
The pre-expansion was operated batch wise with a
target pre-puff density of 4.0 pounds per cubic foot
(pcf). The newly prepared pre-puff was air dried .
for 5 minutes to remove the moisture and was allowed
to age for about 4 hours. 0.65 pounds of the pre-
puff beads were stir blended with 2.95 grams
polyethylene wax (PE 1000 T6) for 5 minutes. The
coated pre-puff beads were molded using Autonational
Cup Machine Model 6VLC-125 (standard molding
conditionsg). The cup molding, the stain testing,
and the rim strength testing were done similar to
that for Examples 1-4. The formulations and test

results are shown in Table 5.
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conditions). The cup nolding, the stain testing, and
the rimstrength testing were done simlar to that
for Exanples 1-4. The formulations and test results
are shown in Table 5. 26 Table 5 Sanple XVI (Control)
XVI1 Bead Lubrication Bead weight (Ib.) 3.80 3.80
Zinc Stearate (g) 1.80 1.80 Pre-Puff Lubrication
Pre-Puff Wight (Ib) 0.65 0.65 PS 1000 T6 (g) ---
2.95 Pre-Puff Density (pcf) 3.88 3.88 R mStrength
(kg) 0.301 0.301 ATP (hour)Tézlees‘S) Exanpl e 5 shows

t hat erpss{tSarpte—xM-H)—Fpt Yk parteteg—that
stJ 1 H }wjh(\c tfo‘l) oo~ onen rv:[k| on
wer e rgl‘-ed—WI —tnhe € oat+Hg—€onpostti+oh
) : et ~ + I

of th‘e_mlﬁézgﬂt Iﬂiﬁ T bvet 3'_36_ conparet—ta- Bt

contr AL qgf\w ) for IIEUBO Wt part L,Ilcgo
cover[f OO ALE QR yn W [T ZTiCStearate. Exanpte—6
Expandalp-g- Ry REIgReNeLICAdS (B Chemcal 524 T0)
wer e [T eat 1adoemged;)W t h 1] qui d pol yet hyl ene gl ygol
400 ([B=e-dofY) pensixyROsS )r| bbonamaani - bl ¢nder 428% 17 4S
( Char|lreis: Rossgéh Sikg) Conpahy, Haappauge] New Wordk) .
Thesq EG(xwat ed _beads wefe thensScoatefl with3ga

pol yet hyl Exampde i5n sthuersarahatt cugdEowsdnip Jea el B) ﬁml;:ed
sel ect, from.,one of .the follow ng fypes of xes: 1
PE 16’689’T@ar\%c § that)siers r%ﬂaetrg?éi COURHSRY YD the

aver 2gatiRLe CdposiRlig oFf taROULVING Sthad Pigddwde
size of about 6 mcrons; 2) PE 850 T10,
ATF compared to the control cups (Sample XVI) formed

with particles covered or coated only with zinc
stearate.
Example 6

Expandable polystyrene beads (NOVA Chemical
F271TU) were first blended with liquid polyethylene
glycol 400 (PEG 400) in a Ross ribbon mini-blender
42N-1/4S (Charles Ross & Son Company, Hauppauge, New
York). These PEG coated beads were then coated with
a polyethylene wax in the amounts shown in Table 6
and selected from one of the following types of
waxes: 1)} PE 1000 T6, which is a polyethylene wax
having an average molecular weight of about 1000 and
a particle size of about 6 microns; 2) PE 850 T10,
which is a polyethylene wax having an average
molecular weight of about 850 and a particle size of
about 10 microns; 3) PE 655 T10, which is a
polyethylene wax having an average molecular weight
of about 655 and a particle size of about 10
microns; and 4)PE 500 T60, which is a polyethylene
wax having an average molecular weight of about 500

and a particle size of about 60 microns. Zinc
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which is a pol yethyl ene wax having an average

nmol ecul ar wei ght of about 850 and a particle size of
about 10 microns; 3) PE 655 T10, which is a

pol yet hyl ene wax havi ng an average nol ecul ar wei ght

of about 655 and a particle size of about 10 m crons;
and 4) PE 500 T60, which is a pol yethyl ene wax having
an average nol ecul ar wei ght of about 500 and a
particle size of about 60 mcrons. Zinc 27 stearate

( ZnSEtRarafeed( Bt lalvas apgrdson mlhesampbenat snskbén in

Tabl t.hyl es e ] fromthe
Bake%“g’é’ltn}%ieis?% rlgg)ra 1'0n 'undTéI?é t%‘gﬂ?‘%\ g?realrlﬁ waxes
PETR@reTEtairfdd e ssanmiles K24+ |Pe@dd) iver eoppepat €6n
by the . foll own rocedure: 8 pounds of the
irrpré‘&r‘?&lre(‘f,hee%ﬂ%ﬁﬁ%ﬂﬂ Pﬁ%@t]&?‘%@ne cup beads,

rangi ng f EQReD Qb ites 08RG 1 86 ) dhid

cont ai ni ng 5.6% by weli g%t, based )on ﬁe%‘?%%’?ggfb¥h%he
par t foldowinlg paarmdugsent ane and |iquid PEG 400 in

t he anmount,s_sho [ abl.e 6 were bl ended in .the
m ni - bl engepof"i?:gqslt?l} rtf‘iLr?utlé'?r etceé*rpo‘?ﬁﬁﬁ%é%?{]? he
sol i gopgestydeneheupt GlEddRY GANPYY Ifbn D LdiEo B U620

shown in Table 6 were added to this m xture and the
cont 8RFE &Br diamgtere anl aspd@ indgncafotdtebyl vedghtk es.

The bOREAORA' efhe GRALEL Bgadsag i QXPAUMIGLL el y AN
11-galTon Rodnman St'éam pré-expa Ger Fi'san
| ndupentesel and) lagudtdmPEGhAOC ipr ehUtoults l>wn in

expansj on S operate at.ch wise wi,th_a target pre-
L T o SIS W1 B
(pcf alinmessrJewrnepegageﬁ@nﬁrseb&ufthe%ﬂu H&gamtggaf Itg{e

5 nminutes to renove the noisture and was a \
age fertianguccaphsitiopefior theokoomgts shown in Table 6

were added to this mixture and the contents were
further blended for another 10 minutes.

The impregnated, coated beads were pre-expanded
in an 1ll-gallon Rodman Steam pre-expander (Artisan
Industries Inc.) at atmospheric pressure. The pre-
expansion was operated batch wise with a target pre-
puff density of 4.0 - 4.5 pounds per cubic foot
(pcf). The newly prepared pre-puff was air dried
for 5 minutes to remove the moisture and was allowed
to age for about 4 hours before molding.

Sixteen-ounce cups were molded using a Master
Cup Machine M10 (Master Machine & Tool Co.,
Mulberry, FL) under standard molding conditions. The
pre-expanded beads had the densities indicated in
Table 6. The steam header pressure wag 100 pounds
per square inch (psi) and the total cycle time was
about 14.8 seconds. The molded cups were allowed to

age overnight before testing.
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Si xt een-ounce cups were nol ded using a Master Cup
Machi ne MLO (Master Machine & Tool Co., Milberry, FL)
under standard nol di ng conditions. The pre-expanded
beads had the densities indicated in Table 6. The

st eam header pressure was 100 pounds per square inch
(psi) and the total cycle tine was about 14.8
seconds. The nol ded cups were allowed to age
over ni ght before testing. 28 Four cups for each sanple
(XVI11 - XX|FIC)umvecr@s tkexr eehdly sampiol (FVIRE- Kﬁtrmbdwer)e

In atrg%tt%(%fn e prztros% t%l_?i“@%e%th&g E){])ngglal %sme 1103

avalb&ﬁr&aﬂWtdfﬁhd£3SHﬁWQﬁrtHWIétrﬁiﬁmﬁléﬁ eagh sup
2) 3 rans of red pep er powder were spread evenly
ont o fmied S%H QBRﬁPQQﬁi%%s QV@hlﬂ?le in

seal M@#ﬁ h t st
fil m%%g aceeg:dl ﬁ‘%txxe oven at a te%%ecjflgl? urée)eo$ 953F°
(65Cpf répd E@@paamd@anasmﬁeecﬂgerééd)remmlwmrﬁtosthe
er ur during a_7 period and, t once_ eyery
e U A R Rl Rl R S O
daySanTaah@s%@ge_anderle drid fAlddHi® A MRSEilm, and
calculated simlar to that set forth in Exanple 1.

The BaRFsdmiATEhealOyeTORt72 Kompenadmussarft SL4N (65°C) .
noncafl ER0R SURBIEOL NS U B SATL G4 S RS

any stainor e mn

reprhsaﬁtauthag alh boulrh@eatipsl iahd tert Uhdd Giery 8
L falled w thin the first 1_ hour. The results

for st ynhilefpdduree fom & dotal of AfF howns sHovh

in Tahig. 6. Table 6

The average time to failure (ATF) was
calculated similar to that set forth in Example 1.
The maximum ATF value of 72 hours represents that
none of the cups for the cup group sampling
exhibited any stain or leakage. The minimum ATF
value of 1 hour represents that all of the cups in
the cup group sampling failed within the first 1
hour.

The results for the stain resistance, in terms

of ATF, are shown in Table 6.

Table 6
Sample XVIII XIX XX XXI XXI1I
{Control)
F271TU (1b) 8.0 8.0 8.0 8.0 8.0
PEG 400 (g) 10.9 10.9 | 10.9 10.9 | 10.9
PE 1000 Té (g) - 14.5 - - -
PE 850 T10 (g) - - 14.5 - -
PE 655 T10 (g) - - - 14.5 -
PE 500 T60 (g) - - - - 14.5
Zns {g) 3.8 3.8 3.8 3.8 3.8
Density (pcf) 4.07 4.39 | 4.36 4.50 4.36
ATF (hour) 1.8 41 23 28 30
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Sample XVITI XIX XX XXI XXIl (Control) F271TU (I b)
8.08.08.08.08.0 PEGA400 (g) 10.9 10.9 10.9 10.9
10.9 PE 1000 T6 (g) - 14.5 - - - PE 850 T10 (g) - -
14.5 - - PE 655 T10 (g) - - - 14.5 - PE 500 T60 (g) -
- - - 145 ZnS (g) 3.8 3.8 3.8 3.8 3.8 Density (pcf)
4.07 4.39 4.36 4.50 4.36 ATF (hour) 1.8 41 23 28 30
29 As Table 6 indicates, cups formed with inpregnated
pol ystyrene particles that were coated or covered
with the ésatlialgednporlicatresf qurs fowmediwhth

(Sa X 1).4h i.proved ATE ¢ red to the
Cont PEPeaRs L, RS it e Y ot F  foseed
part iogl esveeaidetiv \hd tdoati ity It 01 o1C0HE I Bhe
Sanmple XVII1 of Exanple 6 is conpared  to the_sanples
of EABWEREdoR (Sampd@sy XIXXHAY harhdmprrseed (RTHf

Exa Sire t I

coat ed AT, Sreq T (pitol EHAE (a1l SpERLS e
showwere Telrined/witiblpart iSdes ecdldd ontwioll) 2064 |
F271Tg glb% 8.0 8.0 PEG 400 (g) --- 3.63 PEG 8000

(g) S*83¥3%8- znS (g) 3.8 9.07 Density (pcf) 4.07

4.02 ATFcohewbl batplé XVIITI of Example 6 is compared
to the samples of Examples 7, 8, and 9.
Example 7
The procedure of Example 6 was repeated for
Example 7. The beads were coated or covered with

the components in the amounts shown in Table 7.

Table 7

Sample XVIII (Control) XXIII
F271TU (1lb) 8.0 8.0
PEG 400 (g) --- 3.63
PEG 8000 (qg) --- 7.26
zns {(q) 3.8 9.07
Density (pcf) 4.07 4.02
ATF (hour} 1.8 72

As Table 7 indicates, the cups formed with the
expandable polystyrene particles having 5.6% by
weight, based on the weight of the beads, of normal
pentane as the sole blowing agent and that were
coated with the coating composition of the invention
(Sample XXIII) had improved ATF compared to the
control cups (Sample XVIII) that were formed with
beads coated only with zinc stearate.

Example 8

The procedure of Example 6 was repeated for
Example 8 with the components in the amounts shown
in Table 8. The coated beads were aged for 48 hours

before pre-expansion.
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As Table 7 indicates, the cups formed with the
expandabl e pol ystyrene particles having 5.6% by

wei ght, based on the wei ght of the beads, of nornal
pentane as the sole blowi ng agent and that were
coated with the coating conposition of the invention
(Sanple XXI'11) had inproved ATF conpared to the
control cups (Sanple XVI1l) that were formed with
beads coated only with zinc stearate. Exanple 8 The
procedure of Exanple 6 \Nd@bla)@t ed for Exanpl e 8

W t h Hhe—eprpoenrents—athe B s—showh—HA—Fabl-e—8-
The ¢ EPS(I;i btﬁ:@ qjsi hef or XXIV
pre- eﬁ%ﬂkﬂé‘m(lh;b Tahlé 8 SamBeOxViil (dontrol8-&X1v
F271TWHG 40®. (B8. 0 PEG 400 (gr---- 10.9d PE 1000 T60
(0) |-BETQO® T (g) 3.8 3.8 -Pensity (gcf) 41@753.98
ATF (lemg)(dh). 8 48 As Table 8 indigcat es, tlhe cups.s

f or e et dit ¥ N c@xpangabl e pQloystyrene garti Chesg
havi @Itp bmcgyr) Wel gnt oaseq Qn me vveu tit—of h@e
Cra ey PR raBTe BoTRdlEaTRe TR il PSR the

t hat vvere coa covere t he *coa
conpexphahdabdt pb&ysrtlgr\temal @rar(tfiamése e iYig fEa.ds% by
I mpr oved. ATF, conpar ed the_ _control cups (Sanmp

xvi | ¥§1gRsr Rereds opnt e Wﬁhﬁe&ést@&aéo&? |é?fy rw&'th'il
zi ncpsheahat §s Eﬁaﬂebqe9bia%lﬁgoa§@%&e a tEXAT ©chted

vvasrepeated PEG 00 was su stltute W|th et hyl ene
bi s-eteapuardd with the coating composgition of the

invention (Sample XXIV) had improved ATF compared to
the control cups (Sample XVIII) that were formed
with beads coated solely with zinc stearate.
Example 9

The procedure of Example 7 was repeated. PEG
8000 was substituted with ethylene bis-stearamide
powder (available from the Crompton Corporation
under the trade mark KEMAMIDE® W-40). The beads were
coated or covered with the components in the amounts

shown in Table 9.

Table 9
Sample XVIII XXV
(Control)
F271TU (1lb) 8.0 8.0
PEG 400 (g) - 10.8
KEMAMIDE® W-40 (g) --- 14.5
zZns (g) 3.8 3.8
Density (pcf) 4.07 4.18
ATF (hour) 1.8 26

Ag Table 9 indicates, the cups formed with the
expandable polystyrene particles having 5.6% by
weight, based on the weight of the beads, of normal
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powder (available fromthe Cronpton Corporation under
the trade mark KEMAM DE(r) W40). The beads were

coated or covered with the conponents in the amounts
shown in Table 9. Table 9 Sanple XVIII XXV (Control)
F271TU (Ib) 8.0 8.0 PEG 400 (g) --- 10.8 KEVMAM DE(r)
W40 (g) --- 14.5 2ZnS (g) 3.8 3.8 Density (pcf) 4.07
4.18 ATF (hour) 1.8 26 As Table 9 indicates, the cups
formed with the expandabl e polystyrene particles

havi Pgntaes AF the @nle fugading agrnhei ghat overpecoated

beads,. . of rngl. .. ..as t he-sol e bl ow

agent%,:L t?‘hg %vvergr%g tclg% %%tajt%l{e %%a%l%gl %%gg??i on
of tH{eamplentdXW) haShnmparoved ATR ddisaved #9Fche
conpared tg the contraql cups (Sanple XVIII) that were
f or nEGPRFOH MRS SETRIe) XTIy thath were Sewhedrwith

Exa 0 I r Qﬁﬂ%ﬁr A Chem ca
F27ﬁ%)§d\%efgé?i%?gt%@%%é dgﬁ'%vl\ytﬁqﬁ qul péo yet hyl ene

gl ycBkampde( PBG 400) in a drum m xer. These PEG

coat ed beads re-then.coated with |y ene wax

and zinc F@gﬁgﬁg’lfzﬁ’g)lyis ytrﬁéleaﬁfﬁ#fss @% %m% e
10. Fheipohyabhyl eieseanlladied A\Le qgeluiraﬂfﬁﬂl&éﬁhylene
wei ght of about 1000 and a particle size of about 6

m cr Gh¥COL PROOGEEFC 4680 aile@d Hrom Bekear. P&hease tREG
oorokhen; bRdaERLE LI hal! L8LELY Wit T W)cthylene wax
and zinc stearate (ZnS) in the amounts shown in

Table 10. The polyethylene wax had an average
molecular weight of about 1000 and a particle gsize
of about 6 microns. (PE 1000 T6 obtained from Baker
Petrolite under the trademark Petrolite®.)

Two samples (XXVI-XXVII) were prepared by the
following procedure:

3.8 pounds of impregnated NOVA Chemicals F271TU
{expandable polystyrene) cup beads, ranging from
0.010 to 0.020 inch in diameter and containing 5.6%
by weight, based on the weight of the particles, of
normal pentane.

For sample XXVII, liquid PEG 400 in the amount
shown in Table 10 was stir blended with the
particles in a drum container for 5 minutes. The
polyethylene wax (PE 1000 T6) and zin¢ stearate in
the amounts shown in Table 10 were added to this
mixture and the contents were further blended for
another 5 minutes.

The impregnated, coated beads were pre-expanded
in an 1l-gallon Rodman Steam pre-expander (Artisan

Industries Inc.) at atmospheric pressure. The pre-
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foll owm ng procedure: 3.8 pounds of inpregnated NOVA

Chem cal s F271TU (expandabl e pol ystyrene) cup beads,
ranging from 0.010 to 0.020 inch in dianeter and
containing 5.6% by weight, based on the weight of the
particles, of normal pentane. For sanmple XXVII,

liquid PEG 400 in the anmount shown in Table 10 was

stir blended with the particles in a drum contai ner

for 5 mnutes. The polyethylene wax (PE 1000 T6) and

zi nc eXpedsian ivas opexatrdithatttihhwise Tibhealbangee pre-

adde this ..m xtur nd the contents.were furth

bl eng%lg%f odrénsa%nt&f e ‘é '%?Hrécgs.' B%e ?‘ﬁ%?%g%ﬁ?éd,(pcgs .
coat gtheb et el EXRANGRE £ ivadnald - g8l é@nsRpdgan
St eam, pre-expander (Artisan Industries Inc.)_ at

at mEBRELEE edsinve The melstare @ngisvan abbowed to
oper d ' ' . ouff density of
470 Bgnds i abolint Hehlhe? Ao B T e el
pre-puff Wes-suncer iceghsf orere mulrldd uding cmtendtiEonal

bet oFEPTHRARIGE YERed PR3 W ST A PIAIRS
Aut 083hHeBabnsFUBRNMAGRIING Mpde b @VICrbanid S A thaving

mol di ng conditions) and using the pre-expanded beads
havi Bhe frBsdéass: iadicatedatiod Talplgall®e 1@heThestmeam

head S nd r. square inch .(psi) .
and [RalkErBeEa1RE s NRMERBRE PRGNS SR )
nmol deddcthe werelablededtimeagasoudoritghz kefcdRis. The
testing. Een cups for each sample (XXVI-XXVII) were

t est BAtH§t AEPPOMRERI AGLREEAOHC egrf eveanightr brfore

pouredst §hg . each cup and the side walls and bottom

Ten cups for each sample (XXVI-XXVII) were
tested by the following method: Coffee at 170°F was
poured into each cup and the side walls and bottom
of each cup containing coffee were observed for
coffee stains or leakage every 15 minutes for the
first 2 hours, every one hour from 2 to 6 hours, and
then every 8 hours until failure or for a maximum of
6 days.

The average time to failure (ATF) was
calculated similar to that set forth in Example 1.
The maximum ATF value of 144 hours represents that
none of the cups for the cup group sampling
exhibited any stain or leakage. The minimum ATF
value of 0.25 hour represents that all of the cups
in the cup group sampling failed within the first 15
minutes.

The results for coffee resistance are shown in

Table 10.
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of each cup containing coffee were observed for

coffee stains or | eakage every 15 m nutes for the
first 2 hours, every one hour from2 to 6 hours, and
then every 8 hours until failure or for a maxi num of

6 days. The average tinme to failure (ATF) was
calculated simlar to that set forth in Exanple 1

The maxi mum ATF val ue of 144 hours represents that
none of the cups for the cup group sanpling exhibited
any stain or |eakage. Th@ahhﬁ mfm ATF value of 0.25

hour epresents—that—alt—eof—the—egps —hRe—eti—ar-oup
sanplliSATELE | od within th% xwifh?«*éntn@l).fk T S
resulﬁ? WﬁU(4*hk¥=rPQ|qt nce arée-hown in Tah59810

33 TalES ¥PSakel e XXVI (Control ) =XXVI | 71TUS(-RB)
3.8 3BE 1REG 40 (@) - 5.17 PE 1600 T6 (g) - 66889
ZnS (@ns ()81 Density (pcf) 3.88 3.96 ATF (haus)
2.9 14&rhAs chabige£h0 1 ndicates, cHpggforned wihs o6
inprag@qtq%dgywsryrene particlres ghat werfe coaygg or
covered CoAt STt veEntTon
(Sanpl e ?Bzadiﬁn%#g%egeg% bg éaﬁggw‘é)%ﬁﬁé
contimpregnaté&appﬂysX%VbhetbattWeﬂesfmhmmiweMdItoated
particl es coated solegg with,zinc stearate. The

[

|npr%ﬁn%?¥ﬁr?ﬂeVﬁ5BI5 EOBLLPHC FORPOSAtPR G Edfer ed
Wi t hi then€ePshi NHampIROSKYEON HBdt B RprOPLBNRITeN AP

used to form foam contai ners that
to the control cups (Sample XXVI) that were formed

with particles coated solely with zinc stearate.

The impregnated thermoplastic particles coated
or covered with the coating composition of the
invention can be used to form foam containers that
hold pre-packaged foods, e.g. instant noodles and/or
soups, stews, meats, etc. that are sold on the
shelves in the grocery store.

While the present invention has been set forth
in terms of specific embodiments thereof, it will be
understood in view of the instant disclosure that
numerous variations upon the invention are now
enabled yet reside within the scope of the
invention. For example, even though foam containers
are specifically described herein, it is to be
understoocd, that the coating composition for
thermoplastic resin particles may be used to form
other types of molded articles. Accordingly, the
invention is to be brocadly construed and limited
only by the scope and spirit of the claims now

appended hereto.



hol d pre-packaged foods, e.g. instant noodl es and/or
soups, stews, neats, etc. that are sold on the

shelves in the grocery store. Wile the present

i nvention has been set forth in terns of specific
enbodi nents thereof, it wll be wunderstood in view of
the instant disclosure that nunmerous variations upon
the invention are now enabled yet reside within the
scope of the invention. For exanple, even though foam
UBAT I h&L8IMBR ESspeci fical |y described herein, it is

ob Q hat the coating conposition. for
her raradr e RevatyBind BRsEORSy BomELt e o Biirin agent
Gbheformipgsa ofoarkdetiaafdr ¢hes .moAEAgdbHass bRAE coated
in1\:/enti on_is to be broadly construed and limted only.
BY™ e SSELHR SiPBPSHT F1a™ 0Pl RePAtdPRsCoRe S LappR RS LSt ing
Beret & 134uMh rkSakdA)MaDsbBia barEXPandahli§uid part

pol ystyrene particles containing a bl owi ng agent  for
FORHiStdd $Ham container in a nol ding process and

coat | t iy kL id coating
corrpﬂi tg;gghh?:gn%%?t Phglgggp%%&gﬂﬂbﬁﬁ%g %%r'iq-‘aeand 2) a
wedphtl pfrthe partidliegui df pariquidnsilsteithglafe ¢lycol

er t Q1% by .wei ght . based .on the weight of
}%ﬁgﬁ%a‘{r? iag’lggg(?é oI?O{aec?'/‘ll%ﬁi A 8?y’é?‘?ﬂf1n§n 8tycol  having
apoubvaige abbecHod; wed ght rangi ng from about 200 to
about _800; ﬂn(g said. solid part consisting of: b)
gr eat E% BN1O RFEH 699t gRE Bhsed on the weight of

the parigrehess t®anpolyol & Red¥is vaked' &Rl than
0.01% by wei ght, based on the weight of the

“saPRt Afeshechartirdesr dhimolyplefigherxifatty aci ds
sel eched L4 RENTH O YN BJHNIpQLedi OE the

weight of the particles, of a metal salt of higher
fatty acids selected from the group consisting of zinc,
magnesium, calcium, and aluminium salt of stearic, lauric, and
myristic acid; and optionally
d) greater than 0.01% by weight, based on the
weight of the particles, of a solid polyethylene glycol
having an average molecular weight ranging from
about 900 to about 10,000; and
e) greater than 0.01% by weight, based on the
weight of the particles, a fatty bisamide or fatty amide;
wherein said polyoclefin wax of component b) is
pelyethylene wax having a particle size ranging from about 6
micron to about 60 microns and an average molecular weight of
about 650 to about 1000, and
wherein said foam container is constructed to hold
foods and liquids and wherein said coating composition improves

at least the leakage resistance and rim strength of said foam
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magnesi um cal cium and alum niumsalt of stearic,
lauric, and nyristic acid; and optionally d) greater
than 0.01% by wei ght, based on the weight of the
particles, of a solid polyethylene glycol having an
aver age nol ecul ar wei ght rangi ng from about 900 to
about 10,000; and e) greater than 0.01% by wei ght,
based on the weight of the particles, a fatty

bi sam de or fatty am de; wherein said polyolefin wax
%ﬁnﬁﬁéﬁﬁénent b) is polyethylene wax having a particle
size ranging fromabout 6 mcron to about 60 m crons

and an average nol ecul ar wei ght of about 650 to about
4000, ExRgcaRb? (ol YahyetcoRAT EbPRSE REr claimdnyhetmiredhe

muml dr d)0adsoammh ldoqubsise andowhsy e,&élg%%' Fa&86hNehe
at least the | eaKage resistance

s n roves
ga? ﬁ%s%}e R okessat e raamngsoE gt disnBr 01% Lo about 1.0%
kﬁb(mlﬂdﬁb,] Ebtaﬁﬁliysﬁ Wlﬁl&epﬁg}I ioF €he Q{:aﬁﬂlgi(l)gb,g ﬁ’l‘féeraﬁ%it.i‘nt of ¢)
un Q (o ou 0 Wel g
asegi‘ -4 ﬁ‘gouﬁe% 4'?% g?’ hboic ar%“%‘?‘é?n the t opfthe
H@)rtnsl@sm:%et emakxmjtofldl)%s oy 18etghiboutas egh P wyt h@lght,
h t ti e nDunt i S O
H%%bgtz’%o%ﬁ%uglgﬂ fCltEg aasrg “on°t He d.\i\é:flﬁh‘?m%“]‘n ﬁg &
(pakt telaboutt heo’hrhyumlmlﬁt,d)balsstorl%rteowab@lm oF. 8886 by

pAek9Ries. based on the weight of the particles; and the
amount of e) is 0.1%to about 1.0% by wei ght, based

on the weight of the particles. 3. Expandable
pol ystyrene particles of claiml wherein said coating

ittt e T T
cparing|ceypopitigl yomhyisass @wdx in an  anount of about
pglé@gﬁﬁ)én\éﬁbgmd 1a°ed %utnqletgve? hi gEer ‘?ﬁ% ty acids

particles; and c) a netal

bﬁﬁe%mfaﬁﬁenvel@?t gbotke P2r593 93¢ Wi §ALYSHuE€deora% H@ an
awsughtofolibbli€ Pafoli B 6%eight, based on the weight of the
particles; and c) a metal salt of higher fatty acids in an amount

of about 0.105% by weight, based on the weight of the particles.

q. Expandable polystyrene particles of claim 1 wherein said
metal salt of higher fatty acids is selected from the group

consisting of calcium stearate and zinc stearate.

5. Expandable polystyrene particles of claim 20 wherein said

metal salt of higher fatty acids is 2inc stearate.

6. Expandable polystyrene particles of claim 1 wherein said
polyethylene glycol of a) ranges in an amcount from about 0.05% by
weight to about 0.80% by weight, based on the weight of the

particles and has an average molecular weight of 400.

7. Expandable polystyrene particles of claim 1 wherein said
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4. Expandabl e pol ystyrene particles of claim1l wherein

said netal salt of higher fatty acids is sel ected

fromthe group consisting of calciumstearate and

zinc stearate. 5. Expandabl e pol ystyrene particl es of

claim 20 wherein said netal salt of higher fatty

acids is zinc stearate. 6. Expandabl e pol ystyrene

particles of claim1 wherein said polyethylene glyco
j.n4a from_about 0. 05% b i ght

B ey v i oo B s o tenare av

BEred deesthav apdsthen alrer biendssl @éthasaiveithhtmafla400c

gart®daagdabl e pol ystyrene particles of claim1 wherein

said 36 conmponents of said solid part of said coating

conponents are dry m xed together and then dry

bl ended with said thernoplastic particles. 8.

@(-Pandakﬂ _aﬂﬁgﬁ(ﬂ 0EPst I gﬁfi‘igfe Clo@' {;rieilimvwie{\rﬁlepein said

sai d Ear icles are Coa ed wth said coa I ng

FRFYASLES GiFei Roatehivatht sakdhrgirhing rasmpabbtitor) 190886 anpunt

akedting. S%DYULYEE WloosRasehiet Begs W GBI gif, HlSed on the

expandabl e pol ystyrene particles. 37
weight of the exparidable polystyrene particles.
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