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WD 2004/ 069901 PCT/ US2004/ 002926 " COATI NG COVPGOSI Tl ON
FOR THERMOPLASTI C RESI N PARTI CLES FOR FORM NG FOAM

WOENIANERS' 5 BACKGROUND OF THE | NVENTI ON 1. pEi/ebmhoe002926

the invention The present invention relates to

t her' /EOPIra¥Ei EOMPESIRIPNr FOBI @HERMOPLAOSHIRY f oam

cont BEAENSPABUECAT.ES FOB EOBNINGOWOAM €ONTAINER&”nol ded
article, e.g. foamcontainer nmade fromthe resin

parthﬁbgéRobﬂDaOFCQQE'Eﬁv%ﬁ&@%ﬁ't'on for the
d to a nethod for

i nprovi ng_t r S|stance t 0, | eakage of a foam
contglne%ﬂiggie¥§5¥%%L¥£¥$£5i£§ ihe gresent i nventi on
pertai ns T PR n@n%%%ﬁb%Pt¥% afer BRphReaBPelastic

pre- expandgdrrikigs fBLerBYhfing EBQ&”EBh%éEh%r%esbﬂch as
particles, e.g. polystyrene, use i n nol di ng

contQUEévsbﬁwlSeaﬁtyimgtOIqupadedeagtlcéﬁﬁee gr. foeds

o7 ocbBREACTERTAAE ABBAI 52 *EBIRBeekIEaee 1 Fed

chi ckea}ifigt compbatning Feedshe andribplbkkéc Zesin
Background Art The manufacture of nplded articles,

e. g. P2BtiBhEsi neRd, te. §. mehped BeW dMPKRYEDNEr GRE
expa?@@@%@anEQeﬁgnﬁéaﬁg?g B?rg'ﬁbgﬁ bSnpeh heknowy,.Lhe
nmost commonly used thernoplastic particles are
expapdabﬂeulpnlystyhengrpaentcﬁaggntébarpedtamnasto a

" EPS" articles ene beads are

ot ESRAEEH WPERCRIERBR RGY AGRRPEORHI EoBoFRS: B3PS

the so&lenpng-paEar , otnthropobystyr epgiangagausess, taeg

i npr egnat ed beads to expand_when they are heated.
WhenPPhESpYEcBR patisied b@a@@léﬁéghéﬁﬁ aipgra fael garrying

cavi y furth a I t 5

fuse5¥%g% gy Lugt fgéﬁggesg Qokik koﬁﬁslﬁéxg %135a88% or

contﬁahecempengntsupechbamd@reeboked (1nstant noodles,

soups, sauces, fried chicken) fat-containing foods,
and the like.
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 egpand when they are
heated. When the pre-expanded beads are heated in a
mold cavity, they further expand to fill the cavity
and fuse together to form a shaped article, e.qg.

containers, e.g. cups, bowlsg, etc.
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WD 2004/ 069901 PCT/ US2004/ 002926 2 5 The formation of
nol ded articles from inpregnated polystyrene beads is

w@eoeedobly done in two steps. First, the inpregnasmd4/002926

pol ystyrene beads are pre-xpanded to a density of
fromabout 2 to 12 pounds per cubic foot. The

pr e- expanded beads are 10 typically called "pre-puff".
This first step, i.e. the pre-expansion step, is
conventionally carried out by heating the inpregnated

beads usi ngranyorgRRVeR! isndlo1krat i1 irdidimsach as
steam hot air, hot water, or radi ant heat. Second,

t he prereynexssnded vissagene peadsufifs’ gemaraidat elprien i

cl osed |l d to further expand t rer eads

to OPm°a Flised Fléller tSIt(f I é:?heg\%m%df e%ﬁlea% s%da%@gé‘é%?ﬂfee%r?oﬁ)fads
Thi s alrat et -skepnidedgere kalden siefergfed dam aboutlditey.12
20 The expandabl e _pol ystyrene particles used to _ nake

f 0amPOIRES REFs ¥R Sgdnsital (S pR&Faredasiriesh Pesdie e

SuspeRsi;n 1Rl WIBNIZANAL RRAGESS, ML JASUdS I o,
beads@?ﬁat can be scre nede{o relativelyj'precifg)beaf
si zesheTypiecaxppnsicad sticanetier Scarer2i adalbiyn ddhreried
range of .from ahout 0.008 to about. Q.02. inch.

Ao SniM FEARARS 4T NG SO AT A e el Y

bead GndiRiralch2aS HEE 2 el RENRES ad e e It air,
careful bead size control, one proble whi ch

cont e sattep| aueaiendomeditner SeBRG nddst BrS s
Cbat . . .
ik B bR S8 sty e

tendency to cof f ee or fat
conpardrt $d Ifufradekrs wgteant ehe qargHeehandddieeads to

cont gner s el L ilis olice o, the o L andlon (A
through o hewwald Heg hes fonbRINGF rMdhrdega hd 0 the
oi | and/or fat

molding.

The expandable bolystyrene particles used to
make foam containers are generally prepared by an
agueous suspension polymerization process, which
results in beads that can be screened to relatively
precise bead sizes. Typically, bead diameters are
within the rgnge 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 i1s that after a period of time the EPS
containers have a tendency to leak coffee or to leak
the oil and/or fat components in food substances
carried by the containers. That is, the coffee or
the oil and/or fat permeate around the fused

polystyrene beads and through the wall of the

container. With regard to the oil and/or fat
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WD 2004/ 069901 PCT/ US2004/ 002926 3 5 conponents, a
stain generally fornms on the outer surface of the

wa@omsascerer . Several approaches have evol ved ovRCT/UR®04/002926

years directed toward the ¥eduction of |eakage in
containers for retaining |iquids and/or pre-cooked 10
foods. Anberg et al., U S. Patent 4,036,675 discl oses
a contai ner made from foaned pol ystyrene, which is
lined on one or both sides with unoriented polyolefin

fil mehiedesabd y Posypronydeaesl hecdihd od5thé outer
secured to the foaned plastic base material using a

vhﬂyl$%r%®?§n%ﬁ ?ﬁepﬁﬁ@@ﬁﬁ%ﬁﬁre5|n as a heat sensitive
adhe d h
ol ve o dPe Ll 1) §o§8$%§ I LNeGoY0La BODESEHE §Odrs

dried before mto

Zat erd:&fec%@d Soaslml etige Ur&iudat ent oNobeakagd3in65 and
720, 429 di scl ose t her npp| ast | pl ymer _f oam cups

f or r%ﬁ%ﬁ?ﬂ?@F%o@?%er?%%}g g@%ﬁgf?%ﬁ{or pre-cooked

ther nppl@sti c pol yner partlcles whose surfaces are

coated wwth a fluorosurfactant before nolding. 25

Sonnenbermke8y ©ataht , Ng: S4, 385e0224dD§éb6§ésdiacloses

thod f h fe
O TR R e e e A TR

pol ySI:VIﬁ@cBJeoﬁaélﬁé Cb@swutl hs V@& owstnutmemeﬁaéginer S
and copol yners, % ybut ene, 30_pol yi sobut yl ene,
i sobupy epke bk ehe ‘@op@%—’?ﬁ%?a]%ﬂ PRLYBREPEL RYFeneThe film

COpO|¥€§£ec£§§£ c&teAk- f&5§édR§1§QE15bba§e7ﬁ§tgﬁ9a§ng81ng

tent 4,840, 759 overcone the probl em of
cof f ee viﬂﬁkagepbyymeplaclpgly@mwéﬂtreﬁah bboai hgat-

T AR P Tt R

adhesive and dried before laminating the film to the
foam material.

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 polymer 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
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4 5 hal ogenat ed hydrocarbons with isopentane in the
expandabl e styrene pol yner particles. |keda, et al.,

wo®4/06m0ent No. 4, 698, 367 di scl oses expandabP&r/Us2004/002926

thernoplastic resin particles conposed of a
fluorinated vinyl polynmer and a 10 hydrophilic vinyl
pol yner that covers or is included on the surface or
in the surface | ayer of the expandable thernoplastic
particle. These resin particles are useful for

Pr odugd NG RAGKRD &y GAUAIRS idth Oiddpitdrad tin fass.
15 Sakoda et al. U S Patent No. 6,277,491 Bl

di sclegmndadatd rﬁ}}tﬁfé’l%tl?q]aﬁ@l’ofpﬁﬁel@e%?n beads or
| ncor por afi ng, resi n Pead& i tha il uyeli ng-gont aai ng

bl ock copo}Tyrrer conprl sing a 1?Eiluor i ne- cont ai ni ng
Vi nylgitgqie e wammttmmmétrmn :aeéimcpamteicné)s

contai ni ng vinyl-type nononer and ophilic
Vi ny|qqrm,s% et ﬁé@qﬁrﬂ a]f Eefﬁlr%mrlf R T c
vinyl }}(yl%@rh%;lnﬁjwi yidr aihat U SreFRtOALi NOincluded

4,20 249 scl oses a "process for producing a paper
cont aimerhe 281hzadiagothigh ’mmwwemmh i taven of guirel

cont AT L S PO o o S w12 sur Aeee ofhs "

paperp &M@lé@rar@ﬂﬁbéfdﬁdf@ﬁ |§h@3dlﬁk€11€@3§>@ﬂka‘@él Wit h
uItraV| olet light to effect the setting of the

pr e- pRtErneRs 3001 Hel Ll 9T skt Ecef@9d% he cont ai ner.
Thi's forng, ﬁ%dgoé‘ﬁ'é‘ﬂ Whi gh bétél??elﬁgeagl 87%0491 B1

|'i quids, water, mlk drinks, oils, etc.
Br ei rtii@:lcmesalcoattiﬁ et emprfoce GQﬂlﬁbSZEe@Qn beads or

di scl pses a heat insulatin g aper. cu ere. thecbr?gé(.nin
35 TS CotS ST QT ST HE st T LEEs W FheaRe dining
f oanggh 4ow 1$iie POLYRORYS BRE, a AN OR1hé ScbAth dei M
2004/ 069901 PCT/'US2004/ 002926
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.S. Patent No. 4,206,249
discloses a process for producing a paper container
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 setting 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
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5 5 surface with an unfoaned nodified | ow density
pol yet hyl ene. Japan Unexam ned Patent Publication

wW(J RRIOZBBB725A (Kaneka Cor poration) discl oses PEEUSEE4/002926

of a volatile foam ng agentS containing 30 to 60% by 10
wei ght based on the foam ng agent of isopentane. The
expandabl e pol ystyrene resin particles are covered
with zinc stearate ranging between 0.2 to 0.5 parts
by wei ght based on 100 parts by weight of resin

par t i gl e, WY @ r JOMA NebAOeNtd I esgesedSi iy om 0
to 5.5% by weight of the resin particles. None of the

t her moplwesstivclanesi n particles of the prior art for
maki ng f am cont ai ners_ar ed with a
i QUI d pcﬁl%%l’tl hy exam:L e&l ag rgé%g{lcg?i\ggﬂ

ene gl yco one or nore
CO”DQW&UGQEE%TXHEKiKdﬁﬂkéfmbﬁﬂdmﬁtiﬁhb0ﬁ5$61¢$@5(ﬂhe use

pol yol efi n wax, e.g. polyethylene wax;, a netal salt

of higfhet YRkahilRitRAMEIg 2980 CRRaiRtrg 30 to 60% by
pol yg{,gl_yg,y@@ep%afene ‘ﬁ‘{% fodidy %ééﬁtfﬂ ge 185 éﬁééﬁ{e

st ear am for u0|ng or
d||n1hﬁ|expaﬂdamﬁﬁmn¢ka$tyremeIrﬁwlm Q@r@n@1@$ are
and/ or fat quqgents of  food itenms _suc as_cof 5e§
nood| B eEHUPE: M8 atitEs, SE?%ﬁ%tenE%?%ln% PLYRET Y ke B
t hr oughs ther-f 9 apy cest ghin a5 $s e SUMVARY0 Gra Atk ]byMEéﬁrgm of
The i nvention neets the above need. The 30 invention

partiléftﬁh?l@/alﬂéi%?t%s tBhexparidabl ef ERRRHep| agere ranges
partigles. o d&%@:%%Rx?éy%mﬂs&eth@afééfﬁegalEgéles

maki ng nDIde art foam contal ne
bow s, cugse efcthemhhehmophaatmersesadegaatebyesebélhhe

oils and fl avor f t 35 h
noodl Baron et i T i Get et O aet S 958 47 80801 Eo. o

PCT/ US20044L 902326 611qu1d polyethylene 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 items 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 noodleg, étc., and liguids such as
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conbinations of b) thradug

5 hot coffee or hot water added to food itens such as
i nstant soups or noodles, stews, neats or the |liKke.

waExpanaabl e or pre-expanded (sonetines referr eBCT/OSHS4/002926

"pre-puff") thernoplastic particles are coated or
covered with a coating conposition. The resultant 10
containers are |l ess pervious to | eakage and/ or stains
caused by liquids and/or oily and fatty foods. The
coating conposition essentially conprises two parts,

1) aHdWdE R torambtwat ROWIRIe Pt S Hdsh hfelduch as
The liquid part conprises a) greater than about 0.01%

by wWEngIHAR &S PoPT MOAfigght tTewshe MeRlre i ddie ditke.
| yet h Lycol i | ecul
P s e A e e e vl

PEG 8Q0)“prangutfife )s ahetnparlta saonprieaasi 2« argeoneidised or
sel ected fromthe group ,consisting of: gr eat

b
t han SSHGHED 61 5y &g 0@3%36%%‘{11%) TS gv,ﬁset{)'lftant

the payddGhss AfrdaAlad &fd A% QO 14H8RIE addal
about 0.01% based on thé weight of the particles, of
a netsdlaiged tcaofsdd gherl foatids agidisr d)ids aprdediatit han
aboutf %qosl% based on the weight of the particles, of
polyefhy €ne gl ycol having an average nolecul ar
wei ght 1 anigé Ngod £ Dy 90O s abosh 49:6001ial PEG-ORPriPES
10, 000), and e) greater than about _0.01% based on .
t he WIyRELS, H—g Farti®ies Pagtt 23D Fatd PwHI i Ye sriid
fatt 1 de, - Llhyl | S-St ' And.

YAH demf 9.5 LY p%?nech %ﬁp%(){@ée )?ag}‘a;bgpaebl 4 than
part iaddces, 4 .t0li%s hyr efesircdld e Hezad eort driponenigla) @hdhe

T IO EN N T RN p_—

IS opidlenAllar@ReioNg Aarddngy AocmAieticn Ro td¥aughsoo

e) ar (eP E%;S ezdd 0 —V\% EZGO OSAE)/OO)G,Q ?381]&1 I:’)t:(ijl-l-e/ Lé:sozloiod4 /poaorztg 2cﬁom]_o7r ises
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.
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5 A preferred enbodinent is a coating conposition
conprising a) about 0.30% by wei ght of polyethyl ene

w@bkyosoboohrvi ng an average nol ecul ar wei ght of BODU§IRL002926

400 in liquid form; b) about 0.40% by wei ght of

pol yol efin wax, preferably polyethylene wax, and 10
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 hi guicdepolyethpoenacakyc@ o b thiben oplRdtion

wth the solid conponents of the 15 coatlng
conpolPrPHhs bRdtdk #poeht f oh0% The Yelolt ebnpeheatbylene

prefe ed o e r n

o r o chRg SR R e e L PR e we 20 P800
For pfeE@xpandea paghidl Bsymps btaabduthereoaabpveeight
the use of_th | qui d pol hyl ene 20 col is
optio%§|PO%%%f%%+?dW%%an%%ﬁ?§ f%fe?égﬁghyé?%enwaéd and
or bl endggot0uet Ness apy Lbegndi Xed; oherhh epded WEtR;igher
the thernoplastic partlcles The invention al so

rel at&aztty @Ch@th@ﬁef©¥ablﬁpzaw¢n@teheateS|stance to

| eak Id
e 0. oups T Boa e Loa, BRbRRER o0 renuPRls e, e bach e

partigtestidde caat@@dwiﬁwotwesl1@neﬁepaby¥thylene glycol
expandable particles, first applying conponent a) to
t he %%?t?%?%sC%%He@h%ht%pﬁbvuﬁ@lbﬁecgmpﬂﬁﬁatéfofh%he

sol i d30: £onm, 88£§$§1@Ioﬁh8fc@ﬁé'DHv&RHPQﬁ't'@ﬂethifﬁe

expandabl e particles. For pre-expanded particles
nEtho@ommw@¢M©s ropféonal Y yanpphyked conpbeeded apgedher

(e BA5A: EhEp y FS 0P 100,080, 2L TBR O iy 201

pr e- expanete Par t Fel esre VEXROR4L869908dicles, as stated

PCT/ US2004/ 002926 8 5 It is therefore an object of

t he p¢%%%%@above, the use of the ligquid 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 relates 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 particles. The
method involvesg, preferably for expandable
particles, 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.
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invention to provide nolded articles, e.g. foam
contai ners which exhibit inproved resistance to

wo eakagworand t herefore i nproved resistance to BCHUS2008002926

| east on the outer surface ®f the containers, and 10
whi ch exhi bit inproved nmechani cal properties, such as
inmproved rimstrength. It is a further object of the
present invention to provide a coating conposition
for thernoplastic particles used to form foam

cont ai nerstthattReépedbreubhabbgetor ocethenppgsenty or
fatty food items, such as noodl|es, soups, sauces,

st ewsinvimsEreon £ifd Prgieide keeldnd 5t T &k s nihiP 1 i TR
SUCh 25 d10lhe G0 ifGiP oo, MBL G0 dAfed Nl AU st0odl €5,
soups, sStews, etc., an I ch t'oam cont al ner has at

| eastl e2kdgyraonve dt Heke o eimpesvexh df oy i s trprow edb rstain

strengt roperties. Astill further agbject of.the
ot codit NS S T e Haidibl o Lies, and

pr e- expandedm ther mplastd s fartd el @81 GOrdsd St ks 2 such
coating 25 conposition, which increases the integrity
of foEmingrdvgdsrimdetfengtithe particles. And yet a

Stil! fur&ger Objf&%tﬂgrtggfgggsﬁﬁtthgn EQEEBE ?ﬁvégtion
provi de a et Rod Tor I'Mpr oving t he resrstance fo

| eakage wfowai dedam Esut Bridn eForiyo Sk oo vi sl nghermoel 4 sigl ¢
conmposition for coating thernoplastic, resin particles

used R Fir it HEEDAR COt af P . CHHRE ST Dhderare

obj ect,, of a8 he ﬁglesﬁé%aiﬁ‘:ﬁ/rgf'té Y| £ 06, bELLE! i tems
appreci ated and understood by those 35 skilled in t he

art feworh tde Hoddloes ngsalaser | pruces, asidewppeneets, and

cl ai .. 0 2004] 069901, PCT/ LIS200¢] 992926, 8, 5, DETAL LED
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 still 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
regsistance to leakage of a foam container by
providing a coating composition for coating
thermoplastic regin 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.
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As used herein, the term"coat" nmeans to contact with
a coating conposition so as to place a substantia

w@oroiioamonf the conmponents of the coating conpOBUB10041002926

of the invention on or near9the surface 10 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

| ayers on the surface of the resin particles. 15 The
coat i pETAENPOSHEseRI et 1dheor nyeAt INUENESSRNt i al |y
conprises two parts, 1) aliquid part and 2) a powder
or solid Pa&rusethéerieddi-d thgr tterfonsoedes MeP g &&t er

t han .01% b j .on_th LO

the partrerBst ge 30 By arns P aRe s yshl “Rasrng ah c° @
aver agebsohecibh ar ponei ght of ahgengofmponeabeub£20Bet goating
about 800 éPEG 200- REG 800%. Preferably, the i ght

per cefeMBPS 1 heon | PHuFRS ATy PE&PEn@ngP§CBFant€20%555§ce
wei ght -t g, -ghout Qr8PfebyvehoBhrthased BRihBecwatghted.
of the 25 particles. The solid part of the coating
conposi ti &s ofsechéasnaient itdye CEMWY i SOV GENPRFER S

selected fro he, gr onsi sting.af: .

t han BBbBFlBg%iiaéﬁd?ﬂgrgPéﬁagﬁng?g§w§F% géggéﬁ%.ogb

by wetghposbasef adhtheswehghtyetst be paet sak€sceobf3@he
pol yol efin wax, preferably polyethylene wax; c)
greaté?siﬂaﬁaéﬁéﬁﬁe§:01@b and preferably 0.01%to

about 0. 6QHDbY. uei:gh] - RARRA 1A R el ghitnwindigh
particles, of a netal salt of higher fatty acid,

pr ef eeabkytibhtystempatieesdrwgr patrse  t Ran2abéguigspart
0.01% and,preferably 0.01%.t.0_about 80%. by . i_ght,
basedaaa ?heamEPHaFroPrtﬁ@fggrpﬁggés,%gF é&gﬁldm%agQ

2004/ 69991 sRPETLYSIP04LR2926n ABoDtpol. yashyplereight ,

gl ycol having an average nol ecul ar |
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
ligquid 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
gselected 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



wei ght ranging from 900 to about 10,000 (PEG 900- PEG

10, 000), and e) greater than about 0.01% and
w@e@iosabl y 0. 01%to 1.0% by wei ght, based on PEEUS2004/002926

wei ght of the particles, ofitta fatty amde or fatty 10

bi sam de, e.g. ethylene bis-stearam de, and

conbi nations of conponents b) through e). For

expandabl e beads, i.e. dense beads, the coating

conposition preferably conprises conmponent a) and at

|eaStpéE§%EMyP@ﬁ@ @iy@@ﬂD@@@ﬂﬁ@ EINY &ﬁéﬁagé &51e¢ular

conbi nation with conponent a For e th

conbl%%&gb%srﬂﬁgl%@ngbﬂ%r?@%dt%faé%ﬁﬁoﬁ ano }PEﬁnaOO-

b); Obg nEOIpons) o gﬂdagsﬂ §}ea9érceﬁyﬂnsﬂgatab 028 dha

; or ‘conponéents or conponents a by,

and cprebersgioponedl s a¢ 1c@P lapdweighby BasednpnnEhES

a), b),, and d% or co % ﬁ é

conpofeheac a9t e BﬁH %? e%r 2bnPo %H?X gyt éd?r SREtY

e); Oﬁlggﬂp@éenés a)etﬁ}leﬁé b@BdsQéarQﬁldQQWEﬁﬂentS

a), b), c), and e or conponents a) % and e);

8; co?pmgen@Slams b5, Cdmpoaﬁﬁté)b othQQu@bnﬁ nents a),

c and r panded r

"pre- puff Cdéas%q' d%)c;u%'d% c%%gé %e%sdso the

neCGSé@éylﬂgtcbﬁpoé@ﬂﬁohnﬁtaﬁéeabmyycbappﬁeéerbedpohent

reasons discussed herein bel ow Fagr the Ere-exg?n

30 partiePésattheagbl PRSpart "BF St RE EBEPPAGRES
conpogl tiﬂncgﬁbhhaEQHﬂrW§€hanh§6§En9fa@neFB% BRERPOE,
conponent’s through e), be in

conbi hhei onsbshatlians m@Yth@seompgneédlnftﬁ@mppéééﬁﬁng
arag or expandabl e _particles

conpoﬁ@ﬁt? a)OFhE888ﬁn8?t%u § 8 Cééen% %Pﬁpgﬁeg%guﬁ

great ghat Ban ek egwabnkatce. al%éhm wo; 26@4&6&@6&knts a),
PCT/ US2004/ 002926 11 5 weight, if used alon

conpoRént 2B} F$ jugEdcpmponents’ a), c), and dj; ok

components a), b), and d); or components a), b), and

rough

e); or components a), c¢), and e); or components a),
d), and e); or components a), b), c), and d); or
components a), b), c¢), and e); or components a), <),
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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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

w@aootiogdoes. | f conmponent d) is used it shoul d POEUS2004/002926

present in an anmount that i1 at |east 0.01%to 10
about 0.8% by wei ght, based on the wei ght of the
particles. |If conponents b) and d) are used, then
preferably both conponents b) and d) would be present
to give a conbi ned wei ght percent of about 0.01 to

aboutwel 3P, by fveisgil dased Of tdwpwiaid Wf 45 ddwel it
partlcl es.. This is an exanple of a desirable total

wei glft %@fdcehﬁ RyeFBYE &%muwurgn Bt dehpnetast)
and Resi t f

conblcb)ngtll oiltgro Og'lgtn%o?ent ggg roug (%ge&f &L %&eéht
apparenttteo gahrosie lsdd .| |T6d dampgdieent2®)arits dded it should
expandable and .t her ef or

ded
R R Bras ety i T Gt B ot Lt
t her npRhAStd B NYPRAYRY, HadPAy Ble wdHd Wi ey

suitable for use are hormpol ymers 25 derived from
vi nyPagiteedisisc H%WQW%|Mg argt yerie used, then

| sopt %@@e%)b 'E%%H‘Jétk}’rear}ff

rreth styrene c oros yrene, rt- yls[%yrene and

the lpdesseras twelgjlvas aC aaadbireds wem@ﬁarpmrdlsmﬁ hef about
copol yneri zation of at | east one 30 vinyl aromatic

monofer® 2i%h aRsSmer-£ % doh Y 9fth \RaRAD & diiee weight of
but adiyeNg,q alikile 1Bt RAGIY 1AL €% cxdinkyle acf W aa@sslrable

acrylonitrile, and maleic anhydride, wherein t
vi nyltcztﬁémalghtnmmen@gqorfmm domizing wlawst csti)% by

wei ght of th ol 35 {yir e ol rs.ar
pr ef &1 T & rle|51arst %@ul%ﬁ poIDis yr eri)nle pcl%ty wevers :ng% er
sui t adreplagey idﬁbt?@ﬁwdkﬁﬁﬁﬂﬁbrmﬂﬂwm%)

125 tkl)’lerolilsgehd e)s%vclhl la%:ep?alp%‘)slreefnl.t to ’t:%ioseOI syke:E lhf/el,o'le n:Len 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 ag 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 is
present in at least 50% by weight of the copolymer.
Styrenic polymers are preferred, particularly

polystyrene. However, other suitable polymers may
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pol ypropyl ene, and m xtures thereof. In the
enbodi nents herein, the expandable thernoplastic

w@artiogdoes are expandabl e pol ystyrene (EPS) pReT/U8108$002926

These particles can be in tthe form 10 of beads,
granul es, or other particles convenient for the
expansi on and nol di ng operations. Particles

pol ynmeri zed in an agueous suspensi on process are
essentially spherical and are preferred for nolding

or faem,agqat heuteagscpplgbneriaf, Lthe i pwaRlEtaRlehe,
These particles are typically screened so that their

si zepraggespiiemeabend 0.1608res &hewecd.-02 inch, and

in some instances_.ranges framabout 0.00 abou

0.03 inch:® THE t%?‘fglgTee{%ttsl %ep%?%?’clgéga$}éé$%r eg%at ed
20 ughegmaRy 2e@A Ve phirenall e tiied eaphdalad tatllyestyrene
bl ow ng agent. For exanple, the inpregnation can be

achi é%&8) bpagddica§st-he THESE R radédes &at%é’ea%b&gse form
SUSD%%S%%gdgqrb%%gbﬁ%sgogwngﬂ b (Qfc1tdie Reldmlent
or alternativelfy by re-suspendi ng'the polynmer 25

par t ifoles hien eapaagienu snde dioldiaed doeerat iiansor pdteattiing. es
the bl gwi n ,agﬁpt as taught in U S _ Patent No.

2, 98B BTG BT AFelFo =R GastHE AT b 3T
mat erde@le tizgN Migidh R1iRAUC IR $e%E YPre ROMdNERBMIIRIing
used as the bl ow ng agent. 30 In the present .

i nvemtr dornting Hhenifegragemtadaer v dhipHarention.

hydr %aers%?%%rti%ﬁ%sasar%c etéﬁ{l%alw @Areque%t L that their

but ang, entane, cyclopéntane, - i sopent ane,

i sobuiere rafeepe ftrane akand A0 e dhdwrtedf.02A inch, and
preferred bl ow ng agent is normal 3 nt ane and

m xt dreSFe JERTEESS TERIfGH fion nd- Cios%pnfe%taa%oeut

and/ ¢y gyclepentane. O her WO 2004/ 069901
PCT/ US2004/ 002926 13 5 bl owi ng a%ents that can be
used in tHeeinhennephaarec 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 aqueous
suspension during the polymerization of the polymer,
or alternatively by re-suspending the polymer
particles in an aqueous 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
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hal ogenat ed hydrocarbons, e.g. HFC s, CFC s and
HCFC S, and mi xtures thereof. For the expandable

w@asoiogdoes of the invention, any of the precedP@mUS2004/002926

bl owi ng agents may al so bel1dised in conbi nation with 10
carbon di oxide, air, nitrogen, and water. The bl ow ng
agent level of the polyner particles generally wl]l
be I ess than 10.0 wei ght percent, preferably, |ess
than 9.0 wei ght percent, and nost preferably wll

r ang&%ﬁi%ba%}é@&%“ @Bhaute S 1R Qed oY P8L CBMeldtOion are

about Ight percent based on the weight of the
t hertradpigsiated dsidroaonposs 1 i oo - AT@Tnat¢Re 5, andt er

can | ended. wi th the aliphatic_hydrocarbon
bl ovﬁ%ﬁ?gé) a%ﬁ%d et et c“rg'he]‘p?%Et bgF%%e as” aeé%% e
bl owi e Baedl o5 disidiivnt 16:5 4ay ent DNes. pbed2Tid39;

6, 160, 027; and 6,242,540 assigned to NOVA Chenjcals,
(I ntkeraratidmgonts aay mlyhdee Lb%@%n:t%’comblnatlon with

wat er - i i ng: age ar.e. T Welobt
per céeahl{k%rg %ﬁ‘f&\%a(?%’r %?' urgle%;cgéj?%’ehﬁ%w ng 25 agent
can rangeTHe amdwimy 20§ent). Sevéhteht tiNespol ¥nd27, 439,

6, 160, 027 and 6, 242,540 i eir_.entiret r .

i nc PO B RP TR by r‘éjfnlai %el.esf‘f‘let]??n%rje@ngt‘@%lght
thergoplast | GoRardt8h By, CRisbecndnaged weldmt apercent,
pol yimer particles as taught in Arch 30 et al. U S.

Pat emd Appst cpir¢ Dergely avl No. range2irgn eoassegheal et
NOV, emcals Inc. Th I '
ﬁgC@ %1%h y%$§cente%%g$gg t°§,b”%§£%%§3%%£§%ﬁg @éged

preferab 0 yf éene are pre-
densoh yri0é d¢ Dypabefit ti2. Shépmabbatti34r8spounds per
cubic foot, and which contain a 35 volatile bl ow ng

agentoTRY®ICit®at is less than 6.0 w % preferably

rangi ng fﬁ?@é?@&@ivglg Wa et o0 28041 868881with the
PCT/ US20047 002926 14 5 about 5.0 Wt % and nore

pr ef @t aphgyt rangydgofavpens blowing 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. 1In
these patents, water-retaining agents are used. The
weight percentage of water for use as the blowing
agent can range from 1 to 20%. TU.S. 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 preferably 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 less than 6.0

wt %, preferably ranging from about 2.0 wt % to
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about 2.5 W %to about 3.5 wt % based on the weight
of the polyner. The inpregnated expandabl e

wo b@arepbasti c  particles are generally pre-expentszos/e2926

a density of 10 from aboutl42 to about 12 pounds per
cubic food prior to nolding. The pre-expansion step is
carried out conventionally by heating the inpregnated
beads via any conventional heating nedium e.gqg.

steam hot air, hot water, or radiant heat. One

genegglly §5ba&@e?}eQn@E$QPQd§Péfé£§Bﬂ9|£§H§Dﬁgt5§om

pre-expansion of 1 npregnated thernoplastic particles

is talugit 2n5 WS RataEnduiNos3 . 3, 923% 176asedRodnkhe The
pre-exfﬁgded q§$ds aie heated in a closed nold to

f ur t Het IR% pah d- FhePPréiekpanded particles to 20 form

a foam arthé&l BmpreSna €Ot &kphdable abheregl a8l c of
the invention, expandable, i.e. inpregnated ,
t herpopt betee poetIeresahie pboepsrangedchat ddanehty of

Conp@Pgﬂta@%uttEet$iQﬂégtpﬁﬁ{ﬁ&@%&??geigEMBQE’f@Bg prior

then covered or coated wt e SO 5 conponents o

t he e€oahdh@ite®npPOBht i phe oéxphrsibnveheponspeapried dhe
particles being subjected to e- expansi o n .
nnld?ﬁ@v%?Eb%?a¥i¥ %nb%ﬁ?%BaafﬁenéPﬁsagaﬁEsgagFaasona
coverhNg-Palih el 85 e Dei Y| hbdednl Net §e boxent i BA

30 In a further enbodi ment of the invention, the
expaatabl kopaveteresonr capienbxbantded 8nd gheeppely

expanded t hernop] astic_particl (e C e r :
coveT SR Th TREPTRat E Borvarhor BhaSof eor  SnaPRRE o™
coatefl ohpceypseddwhbrinbplsstid pemponestsief thhgh85in
coating conposition of the invention prior to the

e

part VePesPperRl Yabj 2cfed 145t he RBFBPRg step. WO
2004/069&84‘é?glé§ﬁgﬁﬁé@9g§£§s APe ohddcdt§ 10 Beclosed

under stood t'hat 1 n sone instances
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 liguid 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 invention prior to the

particles being subjected to the molding step.
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the pre-expanded particles do not need to be coated
with the liquid polyethylene glycol in that the pre-

wepandmal particles generally have a rougher sPCT/ESH04/002926

finish and a greater surfad® area for the adherence 10
of the solid conponents of the coating conposition
conpared to expandabl e particles that generally have
a snmooth surface finish and | ess surface area.

However, it has been found by the inventors that the

l'iquid viet iy ene ¥l SRNASH 40 85868 thesddnces

static electricity generally associated with pre- puff
par t ittlee preespeeinalddy rdutiing ashala omteymsse tof be mogded

particles via_air flow.fr ne pi ece of .plant _
equi pf ttV“t? &ﬁ@t‘ﬂégr pﬁlé’cegcrgé? Praft e Sli plﬁleﬁctri'fatl'ht&lse, pre
the applderid ¢a-efidiRes IJetdxhina} elhy leneo@thagt yaotface
on pre-expanded or pre-puff particles nmay be
desi rfdlish mnsbre duestt@ic & TARe 13%RA EPoIiha RAhgrence
gl ycal. and t SOl | t R
corrpc?sﬁl ?Clhoe n S}g%vled? d&%pco%%m%;?{%}n%eéﬁcq%e% nosflhtelorl
sur f agempfed e epandaille @i tiherempiiest igenesilly have
particles. As stated herein aboye, the term"cover"
means: GRS AGF (HEL Tortd St G HE S ok T
compagi fd iy adhengss idked aANe Q5 thiee Siitaeeond tier the
resin particles. This can be achieved by first
cont dcitquig tavel yreasiyi 80 ket esendld e hee$5fui ehe
pol yet hyl ene gl ycol .and then fici 1 X _
Fos! i i e L S e Ta e Y e
coat ijmgf@c;masiidﬂw, idepeciB Xey , disttiohy asha cdonwveyance of
er,

bl en ri bbon bl ender, V. blender, Hensche| mi XeL: 1 ant

Ledage afiarar el Hhgfh B85 | ftenstty W RBrong PHEre oF P

PCT] URBORA 002936 10 & THe-Sol 14 commonents ol the

coat i Tiuconpusidpmhication of the ligquid polyethylene
glycol on pre-expanded or pre-puff particles may be
desirable in some instances.

The liguid 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 solid components of the coating composition in a
mixer, such as a drum blender, ribbon blender, V
blender, Henschel mixer, Ledage mixer, a high

intensity mixer, a low intensity blender, and the

like.
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preferably are in powder form However, the powder
formmay be made into liquid form by dissolving the

w@owd®s99dn sol vent or di spersing the powder i NP@EBEUSL004/002926

Preferably, the thernopl astibc particles are 10
contacted first with the liquid polyethylene glyco
and then contacted with one or nore of the solid
conmponents of the coating conposition of the

i nvention, as discussed herein above. The solid

conponent,s, DI ar bl e xesk Qlndl ierd Q0sihes1 dfon

and then ended or mxed wth the thernoplastic
par tgredfescablile s yiol efdwilanaxt afm corfporengr b)the powder

selected fromthe gro onsi st i of yet hyl
wax e 15l Weer?éqqfe% ,l%‘ffo‘i pﬁcgfnér Iocéjysiesso vl the
pol yeihadeng 20 Miqgt The Polpyotefid wax dasdan ayerager .

nol ecul ar wei ght of about 650 to about 30, 000;
pr ef er ablBreéferahilpovides FhrrRorirs hed RePattied 5% ze

rangi ng,from u ; ut, :14 ' [

i anearoRgh FaReh Jith, B e R S il ons, oot
sal t 208 kRhegherohaticy edciwds huses as necarparfernthec)sdlid
the coating conposition is selected fromt roup
consiCOMPREEst sz Pfc thfagredilnd SRS LMBY © Shum

sal tg Qf $Ledr G lBWIG R HOPdiS IdbAd d, ahaiaiq
zinc stearate is preferable. 30 For a preferred
enbodiomponenlie eoatfiergbloorpesintlixsd ofr tHendadmaasther

conpri ses: conponent .ol Nyl [
anou ﬁtn%o fsthfﬁlo e%l A)O‘SII)Wn l\?}\gel d'yg ﬁ‘%lh%b g:gl:ed onynecr?%déj I:Aa/gi tg’c;;ﬁhrbt

of thepardiies.es, and having an average nol ecul ar
wei ght of about_ 400 éPEG 35 400 in liquid form;
conponentTlg  ppbYgbe bR navaxot %?@P%?%%Fyb[)&?e?ﬁ%%ﬁ%d

Lo g 0y A LoD OB e s 170

wei ghdlyppropelene wax, and preferably is polyethylene
wax. The polyolefin 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
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particles, and having a particle size of about 6
m crons and an average nol ecul ar wei ght of 1,000; and

weeomposmnt c), a nmetal salt of higher fatty arCTI®ES2004/002926

preferably zinc stearate, ildA an anmount of 10 about

0. 105% by wei ght, based on the wei ght of the
particles. In applying the coating conposition to the
particles, as stated herein above, it is preferable
to first cover the resin particles with liquid 15

Pol ygLiyd a0 ycal, MOLLR Ls DELIguednt oofodhty the
surface tension,”1.e. nmake the surface nore
hydrgght 1 ¢ e s arshdhhahing anpadheclagsagentt fapothed
coatipg conposition, and then to x{*over the re

par tTEFE%i 397 13 LBFFATT oRPORER §ro‘f'ef%létc%§ltjifh%oo'20

conposh tdSRookef e£ APl ¥, mébgL | sgut dopohyghdy! eaety
gl ycol has "~ an average nol ecul ar wei ght of about 200

to aboids, gooe{Prd Y0z PEG 8003 rahnd pRefBraBPyithas

an averag ecul ar | ght i 0

25 BBC oo O h Bentraphdy ahB0d, 0 Lhahapaut gPoche
t he ggst gapéson "PEG' (pol yethylene glycol) indicates

t he average nol ecul ar, wei ght, e.g. PEG 200 represents
pol yet hyle PRI e hc%t%%rcgﬁgpo%trje%lta‘? T ght
Ofl ag{%}ﬁi@%s,eté‘s S0 e it Hodd QUi is preferable
pol yet ny

ene glycol is greater than 0.01 and |
pref erablirdts dGEotthe aterin 1218006 b3 vied ight 1 1@paked

on the weight. of the rti.cl es,. and Y RNBES
from%cf}&fﬁtq'@(]ﬁj‘?g %%%’t VH}JS%BAJID%%\A%?%% (%5 g%%e@ Giy che
the weighdcoftdlisioBb pas ! imdles. MO DO Q69 Me

PCT/ US2004/ 002926 18 5 The coating_conposition covers

the B¥EORIPHEsti AesTH Parts AR Pef RARYTh v the

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. 1In 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 0.0l 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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anmount 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

waowdngltgoobased on the wei ght of the 10 ther nopPE@BUBI04/002926

resin particles. If the cou&rage of the coating
conposition is less than 0.005% by weight, the effect
of the prevention of |eakage of the liquid or
fatty/oil conmponents of the container is generally
insufficient, and if the coverage 15 exceeds 2.0% by

wei ght, t éecggﬂiﬁﬁ éo$§89§9£¥nt8ové9§f€ﬁée t he
anount of lunping 1M the pre-expansion of the

par t ittegsnagrl astiere memi rb e ttianden @raferakstari tde

fusing together of et o | ast.i articles .i,n the
nol diaﬁﬁ%}%o@g&.'%kﬁ'ﬁogfmf "ﬁfegq?tn\aoearﬁ?%nor} &' es
to theighayale mnd optdonaldy wee epansdetbly 0.01 to

thernmoplastic particles first being coated with the

conponétt ky) welght, thased n dhpIWEIIH e S col

e.g. , .0 o and bl I

pa?t i{kﬁe%m %qtahs’tglcg%oéngﬁ% dre o élt e soli S&%%aét%rage of
conpagid icrat irfg tdwenpaoatiory conposs tilem i 6. @pp iled to
expandabl e thernopl astic rticles, these ti.cles

are tfERr é:-@p%’%cfe‘bt, %gtﬂ?%ap?%v?%%l%l%fa#?alfﬁe of
coat g 1ICOAPRSId+ Hhi S, APPI | &hdondies expagledeontainer

thernopl astic 30 particles, these particles are then
fed tis tdrnemaldy Poykiiglene @ydols e teprerdgs

use in the d C I ti | pvent |

repr ees}%%?eedos c%;a/&% %fo?n?% 'ng&g%]%iér[g f%‘?n%ln%éﬂ%%f to
( OCH2GHR) e s OH DD 20014 10 699 QT gt dSP0 0 © 0282 6e xd@n i on
Pol yet hyl ene gl ycol s having the aboveu%ener fornmul a

|
are OhmigreiRATYL GRS | bl 1 F o rBASES d%?ng%%y to
tr ad%@{{%{f’t&i@%{ﬁg ROl yetby! ehe Naxese sHbb ekl ei d or

use int
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 usge in the
coating composition of the invention are represented
by the following general formula:

H (OCH,CH;)n OH
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coating conposition of the invention are represented
10 by the follow ng general fornmula: (-CH2 CH2 -) n

w@elget99y1 ene waxes havi ng the above general POT/IB1084/002926

are comercially avail abl e1prom Baker Petrolite under
the trademark PETROLITE(r). 15 Preferably,

pol yet hyl ene waxes havi ng an average nol ecul ar wei ght
rangi ng from about 650 to about 30,000 and a particle
size ranging between 1 nmicron and 140 microns are

used in the ¢ @é}{%{%ﬁ%ﬁ?@éié %vﬁ%t@@elm@@é@@neggl

Zi nc stearates use in the coating
conpdsirtiuda efret henmererirldly ave irleprles dmosd BASR hader

foIIo ner al d CHs (CH2) L.6CQ2] 2 Zn
Zinc© egF%%@§@ﬁ§V ﬁﬁﬂgﬁg) Lbove general formula 25
are ComMess] tl, B3 | Bk es f @M &ie1 & of siAd@Eet bR the

trademark S r). Ethylene bis-stearam des suitable
for wsetimg M@@R@@d{ iheg npd tlirgiendtl ath@ i raRESsiPnted

&6 FBr et Fe NN T ce

Et hyl ene bicHgIFRa) an de haV|ng t he above genera
formul a are connerci al | ilable f

th t
Cor por at i TP YRyl ehe W¥§ ge ?Kl?%h%‘ DE???e Q@E%Bagg

I'n addithan 0 Wshaitd @iy, GRaldi ey £Layesding: t he
thernoplastic resin particlées with the WD 2004/069901

PCT/ BS2004/i662928le 2 (k18 Mmd@@@@%@pw of the
| nve:Bﬁge%nédﬁg)glga,lt fp%l@att%}ﬁl %C)pe %’14\911% dalli ha?ver

coat I nmpr nat | I Ng
t her nplaasilir rmghtpafatngnlre; ﬁMdinln b dal tové 51y ta:geatbodto

retain the coating
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; (CHz) 16CO212 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:

CH; (CH,) 16 CONH - (CHz)2 NH - (CHz)ais CH3

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 coatlng or

covering the thermoplastic resin particles with the
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conposition in the surface |ayer of the resin beads.
10 Preferably, the entire surface of the thernoplastic

wo emieparticles is to be coated or covered WeTUs2004/002926

thin filmor |ayer of the @bating conposition.
However, it may be adequate for the purposes of the
invention if only a portion of the 15 surfaces of the
particles is coated. or covered with the coating
conposition of the invention. The foam contai ner may

be a pal sy G Rildiator Mk befalrisat ed by drnate

convention up-formng nachine that has an, inner
shel lapgnebaatin dut éro el [the@Coat i afitivs atygee

of machine j s MODEL 6-VLC 125 nmachine de by .
Aut orfa{ %R l@.ﬁ“ffegﬂ‘?gvlé%gtbeedstk{%é? st cr%salrrfi cles
are eidher-1ageq;am Wagsding alfrtoaled-addin tfiee coating
coating conposition, are pre- expanded, and are then
fed toompasdiiam iiondihe e 28 orateiy MacHihessTHe RIS -
fabri cation.galo f or.a sligl & maehine. 46 oplds)
pr oduci ng elfde- ounce’ cups or -ounce cups can range
f r omabatio 3G dto A Mk cipppariaianities tSdverabated or
machi nes can be used to increase the 30 praduction,

C@?ﬁ)

r at e.CqHenRss Hedh & duhd® thiat™ (He &Y 03§ o
al so &%gggﬁsltiﬁdrﬁpr QYSyder [ 118 SNt bl qidies for the

cont ali which in effect, inproves the overall
st r ergitpafed et dom aimegnt e 3§ ety engediritom g5 the

measure of the r.ce required (Jn ki ans) ;
004 BRIRTE Dt 18 DAL AP)HPeAY wicn
crunblies ac@nerie uddpd st onli spl eite ettt Dom t he

opened edge of the container. The invention is

further TH¢ U523t @R EHLRSRKOTAY | BFt 2APBYYSERESTESI FORi At
exannﬁﬁf'be[%gggﬁégied 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 lé-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



10 Exanpl es 1-4 For Exanples 1-4, expandabl e

pol ystyrene beads (NOVA Chem cal F271TU or F-271T)
woweog/ 06495t bl ended w th conponent a) |iquid PCT/US2004/002926

pol yet hyl ene gl ycol 400 (REG 400) in a drum m xer.

These PEG coated beads 15 were then coated with the

coating conposition conprising the follow ng

conmponents: pol yethyl ene glycol 8000 (PEG 8000);

and/ or pol yethyl ene wax (PE 1000 T6); and/or zinc

st ea, k e S Wi | a 1-4.
The g%&?%gg??%ﬁh%Eﬁgoggﬂggm%o? %ggt Shgg yg#ﬁglene wax

i ndi daspsatbment hErpol ybehybened wdgehas aheavenagéner.

nmol ecul ar_wei ght of ,about 100 and rticle size o
Sbout 6 nFEEonaveRhi 88 pb1 FEhyEans RS E rRESHo0B EanP
avai | ahk ecfir oy t BRe BakebwPabr ekbig168r porati on under
the trademark 25 PETROLI TE. Exanple 1 Five sanples

(1-V) were prepared by tBE&ampdeEowi ng procedure: 3.8
poungds gggggpﬁggnated NOVA Chem cal s F271TU 30

(ex styrene) cup beads, ranging from

0. 010 to PBoP28xamphesnldianmekpandabdleopbaiyBipgehebYPeads
by mgi ht, based on_the weight of the particles, Sf

m xedHBht GRET(Re peReAnEUaRd FsepbAl aHERPn SiREL: BiFaded
of 90140) cofBnbAE 3AMPLESiA! boVhechiuhd BEG-A80400

35 the amounts shown in Table 1 were stir bléended in a
dr um(EB@t 4PAer ifiop 8rpinnutiasr . ThEheorpdhéntoatkdt head®
2004&89399& PCE/%@%QQ%&EEZ%%6 22.5 solid a&% of the

coat 'AG-composTtron-i A the HroGRES " EhSRAPPR T TAB e 1

wer ecafigedst gt BReNFst UbRiagdcbhgoneankenpslvetdylene
further bl ended for another 5 m nutes, The
i npr 84¥EPed8088at BECHERAS ) iePBIYPE- BRpERGBY PR HAx (PE

11-gabbenTRodMangpLea M RECsEXRRAER" (ZAEY T $8Nthe amounts
shown in Tables 1-4. The designation PE 1000 T6é for
‘the polyethylene wax indicates that the polyethylene
wax has an average molecular weight of about 1000
and a particle size 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:

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 welght, 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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10 Industries Inc.) at atnospheric pressure. The pre
expansi on was operated batch wise with a target pre-

w@odot/osnsi ty of 4.0 pounds per cubic foot (pcP¢T/UIINe4/002926

new y prepared pre-puff wag2air dried for 5 mnutes
to renove the noisture and was allowed to 15 age for
about 4 hours before nol ding. Ten-ounce cups were
nol ded using the aforesaid Autonational Cup Mchine
Model 6VLC- 125 (st andard nol di ng condi tions) and

usi ng, dcc%@@ldég dhe; gensi ties £
|nd| cat ed |nﬁf‘l'e%¢)e 1. e st'eam Z%bhealder pr essuraem(\D/\L/flaré °
100 growndsipefalsiuar evére rddsi )to drige tihextetral ary ctlee

time was about 12 secands ded cu we

ol | G S St oy i Bt g Ta | i PlletrS cates
for each mr@pﬁé% t &S Ecd RS @ bdyds 2hetbeptol ophnded
nmet hod: 1) Since t per ortion of the cup is the

nostlrvmrneirﬂam@le@ream keaje, pre@e%%%@d%s Hehbs 3R
LI SRR ST EGU AT P! %hef@é L EBS-oBt hlaby e
was p own t

dced ihto eac the upper 20%
to S&Q@aﬁsidma WAKD NS arBeke B@telwawiadslxeltﬁ]mrat'eargag pre-

rams of oil-fried ta were crushed and
spr Vet on ehet of rRQ % B Bceotc ng?‘agd
”at&ﬂﬁ é&l§r§4e £¥é@a§féLp@@§U@é§da1PedHP@§rf@Q 50
30% of the cu of red pepper powder were

spr eatheves| iyo omemp‘{rﬁ et136 Be Lishiede pard avad) aEhetied upo

7 TR 17 SRt v DU0HT RSb01 PEH 9004/ 002926 23

5 placed T@na@u@&enc@ps awé eapes aflad euof nd40ke (656€)esaid
5) Each sanpl e was checked for stains first

rouridursngtanl ow Berronect et hehvbhce ey dFpBaara

TouTSEAIAL LA Bl STERAIY ohtodbleno TRea pescs
with the den81t1es 1nd1cated 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 vulnerable 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 grams 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 film and
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10 group sanpling was cal cul ated by adding the tine to
failure for each container and dividing the total

WO 2ove/0b9pot he nunber of containers that were teBCEUS2004/002926

The maxi num ATF val ue of 723hours represents that

none of the cups for the cup group sanpling 15

exhi bited any stain or |eakage. The m ni nrum ATF val ue
of 1 hour represents that all of the cups in the cup
group sanpling failed within the first 1 hour. Each

CUp 1 KAEH LU, AAUD SAMD! { dighd A GHPSoF M4 20F eaeh- ©f .
these group sanplings) was tested for rim strength

(for.‘-'c)e mrphlsajnpﬂre t¥ees cupeclied afor 4stayphe first every

dIS ace and e _avera orc s re d
r es ?%f T 3t alr}h RS %Cfl:ea%ndg\%rrln o%‘?% e%g‘%ﬂgar e
Shovy[bums Tab e 1fa:213ﬂebf@r la S@dﬁpireum bt 31dayy.V

(Control) PEG 400 (g) --- 50 3.50 o 90 PE 1000
- -Thes, BEILRIR) qqn@otqsf%luwe BHob fey each.cup

(PEL) £ 3,26

o B P B PR D e
O 31132y fcﬁ:kgs)aaﬁHFccémmm)eﬂ and2dPpi@img tdde stal
Tabl e, 1 indicates, cu

pol Yoty & T CRUTIGRE  Piny B BLAGHE kPR TEBy o BEE=1

W t hrt hen LoRtNERRPRSHL | O P8 hber30rép¥esthes that
(Sanples I1-V) had inproved rimstrength WO

20041989901 ¢mﬁ7QEQ@Oﬂ¢UOQ@Q6ch495O@Pdsﬁmﬁib%@d ATF
conpare ﬁepar?§o Eéfﬁ 8%p§ea£§§gpleTﬁe %bﬁ&mﬁﬁrﬁTF

f or nEC
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 ITT v v

(Control)
PEG 400 (g) -—- 5.17 3.50 3.50 0.90
PE 1000 Té (g) -—— 6.89 9.00 12.00 18.00
PEG 8000 (g) -—- —— - - — - -
znsS (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
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only with zinc stearate. Exanple 2 The procedure of
Exanple 1 was repeated using 10 the anounts and

w@eomposwnt s shown in Table 2. Table 2 Sanpl e |P&I/UYi004/002926

VIII (Control) PEG 400 (gp4--- 0.60 3.50 3.45 PE
1000 T6(9) --- --- --- 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 R mStrength 0.286 0.298 0.323 0.307 (ko)
ATF (hour) 1.5 1.0 3 27 As Table 2 indicates, cups

(Sa S: M - ) 0 L&y d g 0 yrene
R A e
conpbtSantpbe Df thet i weeat formbéddwinbrpeeticlasscpangdh
and in general .inproved QTF conpared to the control
cups R BAnDT 7 1 FI0E At SHeFESformed with particles
coatega@olely with zinc stearate. 20 Exanple 3 The
procedure of Exanple 1 was repeated except that the
expandabl Bhpopyeesiere pEadsapete lsupst Fenesdedi HA1NI
beads, & AL 09,29 CbRYUELOD! spohased enpipeowel oht
of the beads, of nornmal™ pent ane B as the sol e”bl owi ng
agent. 30 WD 2004/ 069901aPTH/ £S2004/ 002926 25 5

Tabl -3 Sanple I X XXX X1 (Contrah)

Sample ' I VI viI VIII
(Control)

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
(kg)

ATEF (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

ag the sole blowing agent.
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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

W@ 200406801 1. 80 1.80 --- 1.80 Density (pcf) 3.BAT/ASE4/002926

3.96 4.31 4.06 Rim Strengt2h 0.306 0.328 0.316 0. 328
0.336 (kg) ATF (hour) 1.5 28 2 23 15 As Table 3

i ndi cates, cups forned with polystyrene particles

i npregnated with 5.6% by weight, based on the wei ght
of the particles, of normal pentane as the sole

bl owi ng agent and that 1Q_werescoated or covered with
the coating conposition of the invention (Sanples X

t hrouyghmxXid 1) had ijnprowed rj m &trengt B and i ¥pF ovedIil

ATF conpared to the ¢ont¥dl) cups (Sanple | X) that

were [GBEIEY dal el y [with-zincl stedrates-3% Exadpte @1 3:45

The pEdcefr & ofd)Exanpl 6-3 wak fdifeat ed except-$hat 8-62

t he ew)pp! ystyréhe beads werp—sgbst -t ot ed-——

with Sd )hnnf ainida B0, 1, ;hS-énh l‘g.d:nfﬁl -, 1.80

o [ Dene Thys Ry e 1032700y AT TS GSee 91 P4 o6

bl 9! lRi\rﬁ'S”rCe?ﬁ_:'ft)l’l o T gTEhe PEIT 'Ez“zéaa 27318 °¥l328 | 0.336
OW NEL agen “and that were pre-lubrjcate W th

0. 0225 by et ght ST Tgog of T | Tie bFads Werfe  gzoat pds

or ¢ vereiswglguehg GORRPARELS 1IN ATRIENGA cpShown
in Table 4. Table 4 Sanple XIV (Control) XV PEG 400

(g) poly5t¥ZenBEpa@@0clés(dnpregngted wREG $06G k)

g, (0l 89 1,20, Densi Lt (e, 398kl o
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 T6 (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
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ATF (hour) 1.5 19 WD 2004/ 069901 PCT/ US2004/ 002926 26
5 As Table 4 indicates, the cups fornmed with the

wezanambi e pol ystyrene particles having 5. 6% PgT/US2004/002926

wei ght, based on the wei ght6of the beads, of nornma
pentane as the sole blowi ng agent and that were
coated or covered with the coating conposition of 10
the invention (Sanple XV) had inproved ATF and

i mproved rimstrength conpared to the control cups

(Sanpl e &Mngf\% gegg%g%ggg,%hg g&ggsfeeﬁ\&adw%hythe

with zinc Steara ounds of
| mpr egpahédo NeVpo Cheniyeahe partItlegekpundghbeés by
pol ystyrene) cup _beads, ran

P ive LT avesRanan Tt AFopnE 8Eohhepboadranpt Hasual

on tB@n@ghgh&sOEhéhgo@@aQ§OWQEg pgenRl apantane atde
1. grans of zinc stearate were 20 stir blended in a

drunco@heélﬂerCb@erSdnmeheEheTﬁ@atPﬁﬁrégmﬂpéétzpﬁcOf
st eayat e. coat ed S re e: _'ax n
11-ggﬁ?oﬁnﬁﬁﬁﬁﬁﬁ S?g e XQ ha Qﬁggiged 2% ang

tea re-e pan

|ndU§hﬁ£@$eBn21% atrahgaﬁpbemparadessuthe cBhErol cups
pre-expansi on_was operated batch wise wth a 25 target

pr e- pEREPYEnSiLYY Ehaﬁ Ueﬁéuﬁ8§m6érwéﬁﬁl@eﬁgﬁtcoéﬁéé)only

The Qgﬁhyzgﬁgpggggr E% puff was air dried for 5
mnutes to renove t moi sture and was allowed to age

for &keuwpld KHours. O 65 pounds of the pre- puff beads
were stir_blended .w rans 3 | yeth

(PE 1000 167 PGRngs, Oﬁuﬁggre ShaTeaooh %%e“%u%g% e
wer e ( gﬁggﬁdaﬁiéngoﬁybﬁgﬁbh@mabupC%@aMEQhkﬁﬁgwh@eErom

6VLC- 12 st andard nol condi tions). The cup .
nnldpnglotﬁ@ §t92ﬁ ﬂ@§b|ﬁ@ digHg tefe 3FIOMCOEAGHRT 5. 65

teSt;pg w@ﬁgﬁl gﬁs% Mok K0 437 ghital £ QL SRIRIELS oF 4-

The and test
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 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 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
conditions). The cup molding, the stain testing,
and the rim strength testing were done similar to
that for Examples 1-4. The formulations and test

regults are shown in Table 5.
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results are shown in Table 5. WD 2004/ 069901
PCT/ US2004/ 002926 27 5 Table 5 Sanple XVI (Control)

wOMok/o6Bend Lubrication Bead Weight (Ib.) 3. 80PGr/882004/002926

Zinc Stearate (g) 1.80 1.80G7 Pre-Puff Lubrication --
Pre-Puff Wight (Ib) 0.65 0.65 PE 1000 T6 (g) ---
2.95 Pre-Puff Density (pcf) 3.88 3.88 R m Strength
(kg) 0.301 0.301 ATF (hour) 1.5 39 Exanple 5 shows
that cups (Sample XVIilI) formed wth particles that
were coated or covered wthy dgf oating conposition
of the invention had inprove ?\ conpared to the
cont f sbmgleps (Sanpl e XVI) #FGr feshti®lwijt h par t¥VélLes
covel edadrmuboatagdomnl y wilth zinc stedrate. Exanple 6
Expandabieg Felapst y¥ene beads (GNEWA Cheni cal FE891TU)
wer e | fiExtc Brearasd (@)t h lli qui d-B8l yet Ryl ene 34§0nlvpm
400 (Prexdf)lybxigatdess i bhon mini-bllender A?RL1/AQ

Char - £ gled any— Halippaugd,—New %ﬁ5k\
%hese-&%—lgé&ﬂéd—g}eaﬂs A hé':“yg;a? PENIED: Sl

pol y\ iPﬁ@ITP P%J‘\?l.y\ .f\ "WY\||V\+3’\' ’le,\n.w HE TAL\IB'ga\

:\’-n cf{—_'f“ vﬁn" (kg:)‘tlnz |‘|ulu:|b\?3 ”U.:.’ LI LI I?UI"’\.Bldl altu

sel e¢t; AT iloag?"ne ot—thefoH-opg—typges—of WAXES:

1) PE Duq H bi i a-potyethyl NI

o] tHYLYELP4 m W%& $othhed

aver age rmfcecgﬁar wel gﬁ? oFi about 18% gr% a partl cle

SI zew@ﬁhapautlelﬁscmas w2yePEo858dTba, cowbn:eki with the

yet hyl ene wax havi ng an avera mol ecul ar .wei
of aB@B%lagocﬁﬁﬁoélﬁéPFlEﬁetEFzé%XFnﬁsogb f@pr%ved

m cr gRg; cg%pggeg5§oT%Qe WRheRoS cBps (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-1/48 (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 Té6, 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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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;

w@ra443PE 500 T60, which is a polyethyl ene waRCTES1004002926

an average nol ecul ar wei gh28of about 500 30 and a
particle size of about 60 microns. Zinc WO 2004/ 069901
PCT/ US2004/ 002926 28 5 stearate (ZnS) was used on al
sanples in the anounts shown in Table 6. The

pol yet hyl ene waxes are obtained fromthe Baker

Petrof | r i rohng1iradepmek in th
PETR%%%%%???.Pgﬁsé ggﬁpﬁ§§8(§VIII-X%II?EmerénpreSared
by thaeoudfsfshbeni iy Pabted6r e: TBeppahstetbllehe waxes
i npregnat ed, , expapndabl e, polystyrene cup beads .
rang?%@_??Bﬁ?@?gl r?@_5h62§a%FﬁcEe£ OgFgﬁegnggﬁatlon
cont gh 8L PO+ he 6%-BiMELRNPETROABSEE®ON t he weight of the
particles, of normal 15 pentane and |iquid PEG 400 in

the anmounFévehsampias TEBLEI6XWELE WPERJPHSPATERePY the
nini-bhfndergfgﬁoégdu Lnutes. The conponents of the

. LO owln .2 Lo, .
sol i 8 part-o € coating conposition in the anounts

shown in FapbanbBs wer ehaddegregnthis, mexpandabie t he
contents were 20 further bl ended for anothg&

1
mi nuPESYSFHESRRPFEGnREEdS  c5aTEd Fedds ™ Wr &0 %0 0.020
pre'?ﬁeﬂngﬁddibﬂeﬁ@rléhgabbﬁﬂaBQQH%n5$$%a@y weight,
nc.

pre-expander (Artisan |Industries In at atnospheric
presbaced Phetpeeweédgpinsifohhrapaspdcatsd lpat slwriede

wth a target pre.25. d it 4.0 -.4.5 d
per EGBIE ogpa ?689}8U%Eg %@@]E%pgéﬁaﬁgﬁuﬁig-ﬁﬁgﬁgvg$
air debed of gerd BilaUtes e rerRDWEntihdlrbidetruferand

was allowed to age for about 4 hours hefore noldin
Si xt BéRUSERce GBEs CRBPENRBItde @ Tusifg SR ks &t §%Ié%ﬁ

eCIagE M0 (gl bechuse cheTash e nMPai 5l
were added to this mixture and the contents were
further blended for another 10 minutes.

The impregnated, 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 - 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 was 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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pre- expanded beads had the densities indicated in
Tabl e 6. The steam header pressure was 100 pounds per

wa@omaneddnch (psi) and the total cycle tinme waBCBES2004/002926

about 14.8 seconds. The nol28led cups were allowed to
age overni ght before testing. W 2004/ 069901

PCT/ US2004/ 002926 29 5 Four cups for each sanple
(XVITT-XXI'l) were tested by the follow ng nmethod: 1)
In a nethod simlar to that set forth for Exanples

1-4, oil éufegﬁgéLE§PaQ gh“@éﬁbﬂeCWﬁVQQQdkﬁﬁl were

avallable In were placed in each cup.
2) 3tgsaad BY bherédlbewpﬂg pebled : we) eIspremdtaednl y

onto the. noodle surface, 3). Each cu s tightl

seal B4 #H t%ntaﬁﬁe§?5ef?ﬁggl%Sﬁd§§$3§?e§ %??ét%ﬁl
fil ko a0d ppbasgdptd khesoMeBupt ndotieBBer atieablie140F
(65C). 4) Each sanple was checked for stains first

everthsUﬁomarHatvngeae7pﬁé9?dpéﬂ|@acénﬁu?heﬁ oAcgrams
oV Se e dOHESRU Ly hak WLl 8b Bahoboknsl fRcROUES

or 3 days average tine to
cal cubatied siupFhae.t8)tBathsetpf eashtighElgnpkeléd w2@h
The maxi num ATF val ue of _72_hours re%res nts t hat gpne

of the 2dBeSiye LABSLuP™Gr BUBSEARPPERGT COXAMBI e

stai lQEeheﬁﬁagﬁe g@@n”hﬂ'ﬁ“ﬁbﬁ%%raﬁ@&%e Qfll9h@ur65 c) .
represents that all’ of the cups in the cup group

sanpﬂbn@aﬁhlbempWetWaﬁ CheCkedsﬁOr s28insuEirplReevery
U Sk 15 39 o oL SLAREE ot BBl AT o
XX holieantinel) E31itYe( by 8. @o&a@ 8£078. BoBr@ or 3
davs.
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 XXT XXII
(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 T6 (g) - 14.5 - - -
PE 850 T10 (9) - - 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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PEG 400 (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 (gQ)

W0 20041069041 5 - PE 500 T60 (g) - - - - 14.5 ZnSPCOUSB08002926

3.8 3.8 3.8 3.8 Density (pef) 4.07 4.39 4.36 4.50
4.36 ATF (hour) 1.8 41 23 28 30 WD 2004/ 069901

PCT/ US2004/ 002926 30 5 As Table 6 indicates, cups
formed with inpregnated polystyrene particles that
were coated or covered with the coating conposition
of the Eyeplbed ¢Sanm LSété%X- L) B3k pyed ATF
conpar ed e cont cups e XVI1l') that 10
merelﬁpfagﬂameﬁhppaystykeaecparedcbabythﬁthwzkﬁccoated
stearate. Control Sa |11 of Exanple 6

conpaF eBOVEBEEhEL Ednh @SC8FtE§8nﬁP@§°gEkéonaﬁg ghe
EXanﬁhgeﬂt}énTM§aﬂﬁ9€§dﬁﬁ§ ekrExappke iRpwasebepeat ed
for Exanple 7. The beads were coated or covered with
t he compenedt30|hheheoahﬁght§u§ﬁoWﬁamﬁ1$aKN€I¢ tapite

7 Sa [N al U ;
bec AB5S( fyrhed 9284 PreriBons c5F e oF v sn e
3.8 gt@zra55n3|ty (pcf) 4 07 4.02 ATF (hour) 1. 8 72
As Table 7 indicates, ES formed with the

expandabl60B6F9§t§ﬁ@ﬁéep§VFF | € ﬁ§@FH§6566%Fb§Ompared
wei gbg, cRasednfiekhesekahbiet yhegheads, sof normal

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) XXIIT
F271TU (1b) 8.0 8.0
PEG 400 (g) - 3.63
PEG 8000 (g9) —-—- 7.26
zns (g) 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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pentane as the sole blow ng agent and that were
coated with the coating conposition of the invention

W@ SampbwoXXI 1 1) had i nproved ATF conpared to tPeT/BS52004/002926

control cups (Sanple XVilIBithat were formed with
beads coated only with zinc stearate. Exanple 8 The
procedure of Exanple 6 was repeated for Exanple 8
with the conponents in the anobunts shown 30 in Table
8. The coated beads were aged for 48 hours before
pre- expansi on. WO 2004/ 0p9901 PCT/ US2004/ 002926 31 5
Table 8 Sanple XVIII (Control) XXIV F271TU (Ib) 8.0
8.0 | BEfp460 (g) --- 10X/IIRE (OG0 () -- XXI4. 5
ZnS (gk7378 318B) Densifty (pcf)s. b 07 3.98 ATF ghour)
1.8 +§E@s4¢@o|§ g Tndijcates, the cups fofnmed Wik the
expalﬁgu;BOHuT%BLX f” pdl[lCleS raving .07 RY 5

wel gh on eV

pent g >
or chéP—éP}tQGtE’C he cdating tokposition bf the >

i nveh®T8n (hgampl e XXI M) had I nfroved ATE| conpa’dd to
t he cont ri$ E@bke(gan®ﬁecaw¢$l)thﬁaﬁuﬁérﬁorﬁﬁﬁeﬂlthﬁFhe

bead d b
The GrotadirES o Elaner 84 HeetEFEd: Bav R B8 vas

subs{éighed M&éédeéﬁytﬁéewbi§h6teﬁrahbdbeaﬂswdef normal
(avail able fromthe Crocgton Corporatio under the

t r adeeHarRe KEVAMDEE P S k@‘)"ln?hég%’édgﬂ%r‘é(erﬁog?éaed
or cgvergd-yigh,ibe £REPARERL Sl BckBEs2ERBAL 85 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
zns (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
expandable polystyrene particles having 5.6% by
weight, based on the weight of the beads, of normal
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20 shown in Table 9. Table 9 Sanple XVIII XXV
(Control) F271TU (Ib) 8.0 8.0 PEG 400 (g) --- 10.8

WOEBNANGDE(r) W40 (g) --- 14.5 ZnS (g) 3.8 3.BCT/US2004/002926

Density (pcf) 4.07 4.18 ABE (hour) 1.8 26 As Table 9
i ndicates, the cups fornmed with the expandable

pol ystyrene particles having 5.6% by 25 wei ght, based
on the wei ght of the beads, of normal WO 2004/ 069901
PCT/ US2004/ 002926 32 5 pentane as the sol e bl ow ng

agen t r oat i [ 0 [ t]

of t#éen}tn%\q}lgn}é%o%h%( %é)rq}% g%ﬁ%ga@%?%rg\%ea E(r%?é ddted
conparieth tohet heatdort rampeisis i(cSargd e éVlinvertthiain wer e
formed with _beads coated solely with zinc stearate.

10 E?ééﬁmpéeaéxﬁjpiﬁ@am@rﬁm% efeBEHRS (MOFAS
Chemigale - JI2ZLEY (ke 1id hejrtahendad widy 1daMidh wicn
pol yet hyl ene ¢l ycol 400 (PEG 400) in a drum m xer.
Thes®<PEE coedesd sipdady weirtd) tZieve cUateathhe t h

pol y%lynl gne yex 15 and zinc stearate (ZnS) in the

anou n Table 10. The pol yet hyl ene wax had

an aver ag@xpalcedleanongisghitrafe arids 100z Rthaehnical
particle size of about 6 mcrons. (PE 1000 T6

obt aifitdd T oelak &l T SPefrlanded vriddt likaid apdpatbylene

Sféggrlgg%g;)ﬁo)ﬁez@fla EJ\%&%\? gglng%o% -é-r:??%éxlg) p\c‘;lg{r?%se oP ¢

I mpr egEdteed HNA3A Glrerd cdlesy EREEHD wWistparndatdtdhylene wax

pol yséltr%lr eznlef‘l)c %%%a?f%%%s’(gn%qgii%g ‘l:fhreorgmounts shown in
Table 10. The polyethylene wax had an average
molecular weight of about 1000 and a particle size
of about 6 microns. (PE 1000 Té 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
particleg in a drum container for 5 minutes. The
polyethylene wax (PE 1000 T6) and zinc 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 11—gallbn Rodman Steam pre-expander (Artisan

Industries Inc.) at atmospheric pressure. The pre-
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0.010 to 0.020 inch in dianmeter and containing 5.6% 25
by wei ght, based on the weight of the particles, of

wmeomboopent ane. For sanple XXVII1, |iquid PEG BODUSI004/002926

t he amount shown in Tabl e3310 was stir bl ended with
the particles in a drumcontainer for 5 mnutes. The
30 pol yethyl ene wax (PE 1000 T6) and zinc stearate in
t he ambunts shown in Table 10 were added to this

m xture and the contents were further bl ended for

onot BafsTigs cHlcat e sanchofy soghed heads o e

pr e- ex in-an t eam

pr e- exyfidndensiAyt ofan . 0l pdusidsi esxl ol catf cattmolgyiter. ¢
pressg%e. Tge re WO 2004/ 069901 PCT/ US2004/ 002926 _ 33
5 expafisP6 WaS 68 5Ce8 Hab WeE Ritth TS J&E pre-

puf f ndenskky t6f r&n@vRO¥RAdS 1Bek e G0k« RATbwel® o
new y prepared pre-puff was air dried for 5 mnutes

to regevéorhebmbitstuheuznd bedorsl modedngo age for

about 4 hqurs befar lding. 1Q -Ten-oqunce cup r
ol ded ustHG RIS AAC BRar e CuBVESE: e Noaa Bvre roe!

( st angar tadblidiengodeondiviticonep ard awsiaid tad ding
pre- expanded beads having the densities indicated in
Tabl@oféFt?ﬁ€S§t€§§1uﬁéQ@thﬁré%?ﬁﬁ§¥ﬁﬁgeﬁo@eﬁéﬁn@@Vlng

per %ﬂ%a(i%nis'i%'ie(sp%lii%%t%gld ibhehakah cyChgd i(?[%a\f‘@s
about 12 seconds. The nolded cups were allowed to age
over hieglierbpfreseuree siisnd 0 0T@rundss dfear sepelresamglhe (psi)

( XXV - 1) r tested.by the fol |l owi.ng nethod:

ot 1 BN T ads cYag e b ey R 5P 120 S it The
si demaalles angbotiem afl Ieacll eup seeniRidinigoidare
wer e observed for coffee stains or |eakage every 15

m nuft€§tide-the first 2 hours, every one hour from 2
to 6 hour%ena%@ps 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 hoursg, every one hour from 2 to 6 hoursg, 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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then every 8 hours until failure or for a maxi num of
25 6 days. The average tine to failure (ATF) was

wa@algobaved simlar to that set forth in ExanpP@r/1S2004/002926

The maxi num ATF val ue of 144 hours represents that
none of the cups for the cup group sanpling 30

exhi bited any stain or |eakage. The m ni nrum ATF val ue
of 0.25 hour represents that all of the cups in the
cup group sanpling failed within the first 15

m nutes. The results for %gg% of €si stance are shown
in 35 Table 10. WO 2004F O? PCT/ US2004/ 002926 34
5 Tahlganl Sanpl e XXVI ( Corxwt ) (Cotdol F271TWKXV D)

3.8 3.7 FRG A (9) - 5. 17 PE 3080 16 (d) - 6388
ZnS (|g EG 4pPL(g)DENsSITy (pct) 3-88 3.96 TF (heuiy

2.9 1 ﬁE’ﬁ?O 'di‘ﬂﬁ @“I ndicates, cups fOormeq W [h6.8,9

a + It

(O

I NMpr g porystytrene pall.lbi es_thnat wene coate
z%fsﬂ‘g) - S b

particl es%o&ﬁ@deséloellyldwclaﬁezshn@umeélozm@d Wi
|npre natedakh Rxg%tken%a%%#%h%ae%o%kg% Qe ep%%k%%d

with' oatlngc t'fe ©5i nvént i on ¢
used o&ch%&eaomhomhal reks itdatconbbsialidn of the
pre- packaged foods, % instant_ noodl es and/ or soups,

st ewd RVREALED dEETOLRAR KA s OFE GRIPIRY S RJIE, GTRRE £
the Qroeeky 3hewsl 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 embodimentsg 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
understood, that the coating composition for
thermoplastic resin particles may be used to form
other types of molded articles. Accordingly, the
invention is to be broadly ¢onstrued and limited
only by the scope and spirit of the claims now

appended hereto.
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Wil e the present invention has been set forth in
terns of specific enbodinents thereof, it will be 20

wanaensond i n view of the instant discl osure PEEUS2004/002926

numer ous variati ons upon tB& invention are now
enabl ed yet reside within the scope of the invention.
For exanpl e, even though foam containers are
specifically described herein, it is to be 25
under st ood, that the coating conposition for

therwgg&a§g|@%5§ﬁFg ggrtlcles may be used to form
mol de

ot her types o articles. Accordingly, the
i nventi onThsrtopbesbicadkypicopstitied eandohitaiinédg enl y

by the scope and spirit of the clains now 30 ended
ot cPBe D56 R EEE66 P PRI 6oR  d080 S0 O IS TAAT | S

CLAl MERpL-S:idg EBREBBRhASt ke1keskd Babhl €hes group
cont al ni ng a coatl ng COITpOSI ti on, said coatin

conp@@ﬂﬁi@ﬁlnéoﬁﬁrﬂélﬁgléaﬁpdn@ﬁﬁ§ s8deéled PPt art;
grouga1§09§h Eéig g %§P$ sﬁ%ld part and 2) a solid

part sard conp |S|ng a) greater than
0. 01% by u¢|ghéaba$edhan Dhel/waghélghttbes@drthChas,

of pol yet hyl ene_gl ycol , having iverage mol ecul ar
meugwﬁlaﬁﬁgpﬁgtPFoﬁﬁrEBS&FSZOGft80 BEGHYE68S Snd s

sai d r | 0 sel-gf £lam
e B P e 089, &

wei ghbob&sa@Oonot hbouneBgt, ehdt he particles, of

n T he 20°48) BRLL6r PERE FIPLerely oPThoRrar eait et

highﬁkomf@hEYgQQU@Scoﬁklth@bebfthan 0. 01% by melght

based on the ight of the particles, of polyethylene

gl ycol b) greater than 0.01% by weight based on
weight of the particles, of polyolefin wax;

¢) greater than 0.01% by weight, based on the
weight of the particles, of a metal salt of higher
fatty acids;

d) greater than 0.01% by weight, based on the
weight of the particles, of 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, of a fatty bisamide; and
combinations thereof.

2. Thermoplastic resin particles of claim 1 wherein
the amount of a) is 0.01% to about 0.80% by weight
based on the weight of the particles; the amount of
b) is 0.01% to about 1.0% by weight, based on the
weight of the particles; the amount of c¢) is 0.01%
to about 0.60% by weight, based on the weight of the
particles; the amount of d) is 0.1% to about 0.80%
by weight, based on the weight of the particles; and
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havi ng an average nol ecul ar wei ght ranging from 25
about 900 to about 10,000; and e) greater than 0.01%

whyomesght , based on the weight of the parti cP@EUSTIN/G02926

fatty bisam de; and conbi Bdati ons thereof. 2.
Thernopl astic resin particles of claim1 wherein 30
the anmobunt of a) is 0.01%to about 0.80% by wei ght
based on the wei ght of the particles; the amount of
b) is 0.01%to about 1.0% by wei ght, based on the

wei g 0 he. pakrticl es; nthe fichei g0 %, +t O
Aboqrop. BBOEE5 0k sht 5h0sed BT HRe G rahe' By rhe hs’
par tbeted; ohhehanwahghof ofl) the Pat®itdeabout 0.80% by
wei ght, based on the,meight of the Earti l es; ,and WO
20047 069962 PP LRsBH4/ 565886P25B81 8 FRe® rTSEﬁtlmo e)

i's Oydo-Lonaboul 1o9% Ry @@h?géitigﬁsegn@ﬂsEE?oﬁebghbnd
of tﬁe particles. 3. Thérnoplastic resin particles of
claim1l wherein said coating conposition consists of

a) and b 10 4. Thernppl astj 2shn_pattiel f

cl ai fir 1 %ﬂ%F@?nggpaccga %ﬁgp§5%%§%? i%% Sgﬁgﬁs?s of

a) apHer€ln BaidhebHBphastbipbestioparbhneliessobickai rnd
1 wherein said coating conposition consists of a) and
15 d¥)-6. Thernoplastic resin particles of claim1l

wher gi n saj ' . C,0 ht | IS and
R e e

wher ehareandseddt cpgtdogposmposntionsiconsistsapt lg), and
and 3. 8. Thernoplastic resin particles of claiml
wheretrn said coating conposition consists of a), c),

6. Thermoplastic resin particles of claim 1
wherein said coating composition consists of a) and
e).

7. Thermoplastic resin particles of claim 1
wherein said coating composition consists of a), b),
and c).

8. Thermoplastic resin particles of claim 1
wherein said coating composition consists of a), <),
and d).

9. Thermoplastic resin particles of claim 1
wherein said coating composition consists of a), b),
and d) .

10. Thermoplastic resin particles of claim 1
wherein said coating composition consists of a), b),
and e) .

11. Thermoplastic resin particles of claim 1
wherein said coéting composition consists of a), c),
and e) .

12. Thermoplastic resin particles of claim 1
wherein said coating composition consists of a), d)

and e) .
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wW@r@4@y9901.0. Thernopl astic resin particles of

and d). 25 9. Thernoplastic resin particles of claiml
wherein said coating conposition consists of a), b),
PCHIUA2004/002926
wherein said coating conmposftion consists of a), b),
30 and e). 11. Thernoplastic resin particles of claim
1 wherein said coating conposition consists of a),
c), and e). 12. Thernoplastic resin particles of
claim1 35 wherein said coating conposition consists

of a)ys d) %%o%l)l'a P2 Q%Ag_/j_Qﬁ %%% :L%lqgsU%%io %aQLQr? %2 6

37 5 13. Thernoplastic resin particles of claim

wher ghersdind seddlt iceg tdogp esinpicsn tdamsicsirss igft st B),, b),
c), and d). éﬁ} Thernopl astic resin particles of claim
\Aﬁér'el GS&'d coati ng conposition consists of a),

b), 130 c) rharthBlastic HReHIMPASIQ JLTYM Paritd al es

of claim1l wherein said coating conposition consists

of ayhegpin @pidas@ad)ing Gonpeerigsirasiansisds wf a), b),
partigles of egl aim1l 15 wherein said coating

conposi‘tion consists of a), b), d), and e). 17.

Ther mopl astlhe mregilagpard iresds efardiailmsl ofivhdreeinn Isai d
coating cagnposi,tion caonsists of a), b), <¢), d),_ and

e). I¥PCFSITTRELNDMORSING CE8RY Fe |t eﬁﬁn"’g rC)y
wher giyn s$aiqd cgoating conposition conprises: a)

pol yet hyl ene glycol in an anount of 0.30% by wei ght
basedéon t Faemsioghaseiia esiar tiesitesslas) qfolgietief iln

wherein said coating composgition consists of a), b),
d), and e).

17. Thermoplastic resin particles of claim 1
wherein said coating composition consists of a), b),
c), d), and e).

18. Thermoplastic resin particles of claim 3
wherein said coating composition comprises: a)
polyethylene glycol in an amount of 0.30% by weight
based on the weight of the particles; b) polyolefin
wax in an amount of about 0.40% by weight, based on
the weight of the particlesg; 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.

19. Thermoplastic resin particles of claim 1
wherein said metal salt of higher fatty acids is
selected from the group consisting of zinc,
magnesium, calcium, and aluminum salt of stearic,
lauric and myristic acid.

20. Thermoplastic resin particles of claim 19
wherein said metal salt of higher fatty acids is
selected from the group consisting of calcium

stearate and zinc stearate.
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wax in an anount of about 0.40% by wei ght, based on
25 the weight of the particles; and c) a netal salt of

whe@hosoodrtty acids in an anount of about 0. 10BO%/0§2004/002926

wei ght, based on the wei gh38of the particles. 19.
Thernopl astic resin particles of claiml1l wherein said
nmetal salt of higher fatty acids is 30 selected from
the group consisting of zinc, nmagnesium cal cium and
alum num salt of stearic, lauric and nyristic acid.
20. er no ' I :1,C lai ; Lei n
ai d2iet ol oo TR Sher CPart b ac da e a5 earbered
f r onwhkeegnoapidonsisili sglof ofahdghmrstfestat ecddd Zisnc
stearate. WO 2004/ 069901 PCT/ US2004/ 002926 38 5 21
Ther RoPFaStFBYRESIn particles of claim20 wherein

sai doget al Thakhoph aBiaberckaht y1aeicdesl ©f Z1BEm 1
stearate. 22. Thernoplastic resin plastics of claiml
wher gharsand sehér rbplasplespact pefréd cdes pre

honopol ri : [ ; j 0

ol BB B S Re LT s e Ay Lo e oomer s
I Sopeepykstyr €rem ahpharowihylosicyreieg ruiclstarene,

met hyl st yrenes, chl orostyrene, zg% tert but¥%$§yrene.
15 23SOPKEPMHBFIEASERE 1 PR AEEIES Y& aiCL S3 T
wher ﬁl&@g?@'SQy&@%%@?plc?ﬁb'r%s?c%sﬂe?leqa%trﬂdc kesare
expandable pol ystyrene particles. 24. Thernopl astic
resi pupgleicytreseof claim 1l wherein said fatty

bi sag.de is,ethyl ene bis_20.stearam de. :

Ther rropl as&ih rlmé ﬁﬁsf):&rct ‘&g’ g) r%llgﬁr%sl%%v\ﬁelraeﬁmn lsai d
pol yetkylane sgliyic @hedinop)l alsange ¥ dsi rmmpa aimirds farem

about 0.05% by wei_ght to about 0.80% by
expandable polystyrene particles.

24. Thermoplastic resin particles of claim 1
wherein said fatty bisamide is ethylene bis-
stearamide.

25. Thermoplastic resin particles of claim 1

wherein said polyethylene glycol of a) ranges in an
amount 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.

26. Thermoplastic resin particles of claim 1
wherein said components of said solid part of said
coating components are dry mixed together and then
dry blended with said thermoplastic particles.

27. Thermoplastic resin particles of claim 1
wherein said polyolefin wax is selected from the
group consisting of polyethylene wax and
polypropylene wax.

28. Thermoplastic resin particles of claim 27

wherein said polyolefin wax is polyethylene wax.
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wei ght, based on the weight of the particles and has
25 an average nol ecul ar wei ght of 400. 26.

wab@amepbastic resin particles of claiml wheP€l/nSBa4/ah2926

conmponents of said solid pat of said coating
conponents are dry m xed together and then dry

bl ended with said thernoplastic particles. 30 27.
Thernopl astic resin particles of claiml wherein said
pol yolefin wax is selected fromthe group consisting

of pgbyet h.¥£89ﬁo§?§s@.@g reghxpggmem@sw@%- 28im 1

Thernopl astic resin particles of claim27 35 wherein
sai dwhekgdhebandwamat $ngobypephplienenwarvewy said

2004/ 069901 PCTAUSZOO4/0029%6 39 5_29. Thern%plasth
resi APBAMPPLPESI6f TEPAPNPET CHAEFSi APs 3 SEGHPTn§ R D

conpeshki 9BoGEVEer 8088 €o hRBULADPl. 8%t by kesghtpabhisedesn
in an amount ranging fromabout 0.005%to about 2.0%
by wehghweiphteafohhet hbenapghe st ct KeSihe PRSSLESEIFC
resig.partigles, 1 - 0 0 [y

{hor A8BI ast e oPls LA RatEre| DEUE L BIE CHT e eetae
mol dedsahnt bekeirade bromilthe thernoplastic resin
particles of claiml1l. 32, Ac

e resin
ConpPisi noAcBARGRENFS L £ esBPGR G40 Gt RE=grBlR 2stic

consistiing ah-+1k184l bguidairant and 2) a solid part;
said I|qU|g part conprising: a) greater than 0.01% by
wei gt .basédconttihg casipgistl taont, heopuwrtiisdings cogfoonent s

pol yet hyl en Lycol . 20 _havi ng_an _aver I ecyl.ar, .
meigﬁFE%SESSngr%PO§Fea§58Pp26% Sésgégﬁﬁggbgs ghﬁ&%&ld
sol i ¢ap@r hneonpr iaSisdg icompenent s sel ected fromthe

group consisting of: b) greater than 0.01% by wei ght,
based on fRdd liguid part comprising:

a) greater than 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;

said solid part comprising componenfs selected
from the group consisting of:

b) greater than 0.01% by weight, based on the
weight of the particles, of polyolefin wax;

c) greatef than 0.01% by weight, based on the
weight of the particles, of a metal salt of higher
fatty acids;

d) greater than 0.01% by weight, based on the
weight of the particles, of polyethylene glycol
having an average molecular weight ranging from
about 900 to about 10,000; and

e) greater than 0.1% by weight, based on the
weight of the particles, of ethylene bis-stearamide;

and combinations thereof.
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25 weight of the particles, of polyolefin wax; c)
greater than 0.01% by wei ght, based on the weight of

wo b@4feg90i cl es, of a netal salt of higher fatepgr/asiods902926

d) greater than 0.01% by wdPght, based on the 30

wei ght of the particles, of polyethylene glycol

havi ng an average nol ecul ar wei ght rangi ng from about
900 to about 10,000; and e) greater than 0.1% by

wei ght, based on the weight of the particles, of

et hy ne b S d Cc 0 f.
054/ 005301 T (2009 002036" 16 5 35" -?—%J”?%’ié??ng

corrpahetamnunt cfaain 32 0hei&i ho theusmbuRv %obyayeight

0.01%to about 0. 80% ed.on t ht , of
the parefcPBsth Fh@eéﬁgé i gﬂeb?aFglﬁlﬁf% tlb‘gle\g%g%tu%t of
1. 0%by;webgbtis basgedo@n thes weoi ghtgat ,t baspdr binClkes;

the anpunt of c) is 0.01% 10 to about 0.60% by wei ght
basedegghthefméhghpaéﬁl?ﬁésrpﬁhﬁlém@§nttﬁ§ Saodit Oof1%

melgﬁP 8%96%0 aQBUtbg %ghgy %%sg@tonb%%%dw%ﬁgkmeof Ehe

e particfte e amount of e)
to lp@%byleei;gbhe kasedtont tihe iweioghts ab lafm@ut o 80%
particles. 15 34. A coatin conp S|t|on of cl

vvh er BYnweABBE / c BaEFPAGOBoBEs 'ErEH te Oifs 8 Fs Pof &)C lgﬁd and
$Re AnbRat BY %9”@%3bth@nt%flcb%|%&3%éM@%ﬁ§|%d%@djon

coatl ng conposition consists of a), c), and d). 36.
coat ithg werpbsi piforhef pelr&ilmlsd® .wherein said 20

t o e ’
Coat PR copGEREION GPTEPRI NS oo er Ca d P Eantng 2

COMPeShitioy compostisioch l@bn&ﬁ@t@) of3&) Arcbat)i.ng
conposition of claim 32 wherein said_ coatin

conpdSi-ti oA EORSIEGSs COPPRELLIPT Hid CéL)al“253238’heEein said
coat 'clg)%.tqgl@p%%lmtplo%ritq ClRiB;32 e @)n 81 d ang 4a) .

36. A coating composition of claim 32 wherein said
coating composition consists of a), b), and c).

37. A coating composition of claim 32 wherein said
coating composition consists of b) and c¢).

38. A coating composition of claim 32 wherein said
coating composition consists of a), c), and e).

39. A coating composition of claim 32 wherein said
coating composition comprises: a) in an amount of
0.30% by weight based on the weight of the
particles; b) in an amount of about 0.40% by weight,
based on the weight of the particles; and c) in an
amount of about 0.105% by weight, based on the
weight of the particles.

40. A coating composition of claim 32 wherein said
metal salt of higher fatty acids is selected from
the group consisting of zinc, magnesium, calcium and

aluminum salt of stearic, lauric and myristic acid.
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coating conposition conprises: a) in an anount of
0. 30% by wei ght based on the weight of the particles;

wdooso6®@nl anount of about 0.40% by wei ght, baB&TUS2904/002926

the weight of the particledl and c) in an 30 amount of
about 0.105% by wei ght, based on the weight of the
particles. 40. A coating conposition of claim 32
wherein said netal salt of higher fatty acids is
selected from the group consisting of zinc,

Magnesi um &l Gl UM ARG md» AlUBAWE S&1 41 0f4 $LaMFLIn said
lauric and nyristic acid. WO 2004/ 069901

PCT/ US2304/530202¢ MplerfatAwctidy ompsictieh Dfom

cl ai q_]h40 wherein said . mstaé sallt. of hc! hertfattcs( .

aci ds 1% F&&ctEd From™d fe groovp ConsiStithy of & 215¢

cal cigyssstgar.ate and zinc stearate. 42. A coating
conposition of claim4l wherein said_10 netal salt of
hi ghér? f at By SRatddld Sompsiftian fk.clagn 4 dyely: said

Conpgfét:)éfloa%aqft %@i}gﬂﬁ?ef"“i%[teéyn gk POl ygibvdene ote.

gl yc of said™oating “conposition ranges In an
anmouré3 f r orh alveutir®y 05000dnitiwel gt dlmiaboif wh&09hhysaid

wei ght,. based on the [ 5 of the particles and

s P TS o oy TeiGhior e FOBCHA R coat | ng
CONMPQntd Y tforf I Ringe3? MhereidhSaid £Rah YB&LId no vesos by
is selected fromthe group consisting of polyethylene
wax affl vl yisr gidwend WiBE 120 wislobkt cdeasery on the weight

o9 i ABSIE cdmiey O the we:
o pory iy AL 2d T R e i Tl T et ane

resi stfanc® t o | eakage of a foam container made with
expandabl e thernoplastic resin rtjcles, the s

t .
conpri%i ng: VP ottt c%]r?pld%isfi% &Hl%?eﬁ‘f}%d
32 t @owdabha:t Ner MolastidS f&sh tRardi Gl Seo@itkting

of polyethylene wax and polypropylene wax.
45. A coating composition of claim 44 wherein said
polyolefin wax is polyethylene wax.
46. A method for improving the resistance to
leakage of a foam container made with expandable
thermoplastic resin particles, the steps comprising:
applying a coating composgition of claim 32 to
expandable thermoplastic resin particles, and
including the step of applying component a) of said
coating composition to said expandable thermoplactic
regin particles and adding a combination of
components b) through e) to said thermoplastic resin
particles.
47. A method for improving the registance to
leakage of a foam container made with expandable
thermoplastic resin particles, which are formed into
pre-expanded thermoplastic resin particles, the

steps comprising:
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i ncluding the step of applying conponent a) of said
coating conposition to said expandabl e thernopl astic

wo emdneparti cl es and addi ng a conbi nati on of 3BCT/US2004/002926

conmponents b) through e) td2said thernoplastic resin
particles. 47. A nmethod for inproving the resistance

to |eakage of a foam container nade with expandabl e
thernoplastic resin particles, which are forned into

35 pre-expanded thernoplastic resin particles, the

steps co 1.$].hg; 4/ 06 LS2004 2

S appl yi nEPRTEbFi A Sanoasi L L aRoor lG m a5 te" oZi 4
pr e- expangded-thpandptiasheemopsbntpar reesliespaandcles, and

including the step of optionall | yi ng_conponent

a) o%ngéP@lﬁﬁthﬁgsEﬁﬁpg%i?PBﬁoﬁﬁﬁigiépﬁgg}g%pgﬁgganent

thergppLastibear eshpingr tbabesianenaddi Baia pPe-expanded

conbi nation of conponénts b) through e) to said pre-

expahdedmbhéaabptasesinr perhipaeei ehdsadding a
combination of components b) through e) to said pre-

expanded thermoplastic resin particles.



