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OVENABLE CONTAINER
BACKGROUND OF THE INVENTION

The present mvention relates to an ovenable contrner, and more particulerly, to a
contamer which may be heated to lagh temperatures 1n an oven without generating objectionable
odors

In recent years, the desire for disposable contamers which cam be used to package snd
cook food has increased. For example, disposable contamers may be used to package frozep
foods which may then be heated withun the contamer Such containers have been typacally
comprised of paper, paperboard, plastics such as polystyrene and polyethylene terephithalate,
metals such as aluminum, or combimnations of these materials. While alupunnm fo1l can be used
gt high temperatures m conventional ovens (1 ., electnical or gas heatng ovens), efforts have
been made to provide contawners formed from matenials which are smtable for cooking m both
conventional and mscrowave ovens The art has called such contamers “dnal ovenable™
containers

Dual ovenable containers currently 1n use are typically comprised of plastic or
paperboard, however, such matenials are hmirted for use in conventionat ovens at temperatures of
less than about 350°F At lngher temperatures, such contuners tend to degrade, darken, deform,
and emut odors, resulting m an unfavorsble appesrance and amell, both for the container and the
food contamed therem.

A numbser of coatings have been developed for paperboard substrates to increase therr
heat resistance for use as ovensble contamers For example, Seung et al., U S Patent No
5,494,716 teach an aqueous coating mcludmg a styrene-acryhic latex which provides heat
resigtance Katsuraetal, US Patent No 5,078,939, teaches a heat reststant contawner formed
from a laminate of a paper substrate and an aqueous dispersion of 2 hiding pigment and a
thermosettmg epoxy-acrylic resin. Calvert, US Patent 5,418,008, teaches a bammer coating for
paperboard packing compnaing a water-based emulsion coating of an acrylic copolymer resin
and a high density polyethylene wax
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However, such coatings have been found to provade heat resistance only up to about
400°F For some applications, it 16 desrrable to heat food for short penods of time at lugher
temperatures of up to 600°F

Accordingly, there 13 still a need mn the art for a disposable contamner which may be used
to package and/or cook foods and which may be used m an oven at high temperatures without
generating objectionable odors from the contamer, and without mtroducing an objechonable
flavor to the food

SUMMARY OF THE INVENTION

The present mvention meets that need by providing an ovenable contamer formed from a
filled compomte matenal contanung fillers, fibers, a latex and other addirves which allow the
contamer to be used to cook foods 1n an oven such as a conventional or mucrowave oven at high
temperatures (L¢ , greater than 400°F) without generating an objectionzble odor from the
container or imtroducing an objectionable flavor to the food.

According to one aspect of the present mnvention, an ovenable contamer 15 provided
comprising & filled composite matenal compnsing from about 20 to 90% by weaght of a filler,
from about 2 to 40% by weight of a fibrous matenal, and from about 2 to 25% by weaght of a
latex compnsing at least one soft monomer or at least one hard monomer, or 8 combination
thereof, and a polymenzable emulsion stabihizer By “soft™ monomer, 1t 15 meant a monomer
whose homopolymer glass transition temperature 1s less than about room temperature (25°C) By
“hard” monomer, 1t 1s meant a monomer whose homopolymer glass transition temperature 13
greater tham about room temperature (25°C) In the present inventon, 8 preferred soft monomer
15 methyl acrylate and a preferred hard monomer 15 methyl methacrylate.

The contaner 1s adapted to cook foods at temperatures of greater than about 400°F, and
preferably up to about 600°F, without generating an objechionable odor or without any
substantial degradation, discoloration, or deformatron of the contamer

Preferably, the filled composite matenal compnises from about 60 to 80% by weight of
the filler The filler 15 preferably selected from the group consisting of calcium carbonate, tale,

N2 ¥and
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and clay In a prefered embodiment of the mvention, the filler compnses calcium carbonate.

The fibrous matenal may comprise organic fibers mcluding natural fibers such as
cellulose, synthetic fibers such as polyester, nylon, polypropylene, polyethylene, acrylic, aranud,
rayon, or polystyrene; morgamec fibers such as glass or carbon fibers, or combinations of organic
and morgamc fibers The filled composite material may compnse from about 2 to 40% by
weaght total fibers, and more preferably, from about 4 to 20% by weight total fibers In one
embodiment, the filled composite material compnses from about 4 to 15% by weight celiulose
fiber and from about 1 to 5% by weight polyester fiber In an altemative embodiment, the filled
composite matenal compnses about 4 to 15% by weight cellulose fiber and from about 1 to 5%
by weight nylon fiber In yet another embodument, the filled composite matenal compnses from
about 4 to 20% by weight cellulose fibers. In yet another embodmnent, the filled composite
matenal comprises from about 4 to 20% by weight nylon. In another embodment, the filled
composite material compnses from about 4 to 20% by weight polyester

Preferably, the filled composite matenal further comprises from about 0 1 to 10% by
weght of a colonng agent selected from the group consisting of carbon black, titanum dioxide,
1ron axides, morganic pigments, organic pigments, and dyes Preferably, the coloring agent
compnses carbon black.

The filled composite material preferably further mcludes e colloidal aggregation additive
which fimctions to bind the filler, fiber and latex into a larger aggregate structure during the
process of fornmng the contamer The colloidal aggregation additive may be selected from the
group consisting of flocculants, coagulants, or combmations thereof The filled composite
material preferably camprises from about 0 to 2% by weaght of the colloidal aggregation
addiive. In one embodiment, the colloidal eggregation addiive compnises a flocculant which 18
selected from the group consisting of catiomic amine polymer-epichlorohydnn adduct, starches,
gums, phenohc resins, polyamnes, polyacrylammdes, urea-formaidehyde, melarmine-
formaldehyde, polyamides, quaternary amines, polyethyleneumines, and cattomic starches. The
filled composite matenal preferably compnses from about 0 to 2% by weight of the flocculant.
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In another embodmnent of the mvention, the collordal aggregation additrve comprises a
coagulant which 1s gelected from the group consisting of alum, quaternary amines, colloidal
silica, and bentomte clays

In a preferred embodiment of the mvention, the filled composite matenal compnses from
about 60 to 80% by weaght of the filler, from about 4 to 12% by weaght cellulose fiber, from
sbout 1 to 5% by weight nylon fiber, from about 0 to 2 5% by weight of a colonng agent, from
about @ to 2% by weight of a flocculant, from about 0 to 2% by weight of a coagulant, and from
about 9 to 20% by weight of the latex It should be appreciated that in some instances, the filler
can also function as a colonng agent.

The latex preferably compnses, based on total monomers, from about 0 to 99% by weight
methy] acrylate, from about 0 to 70% by weaght methyl methacrylste, from about 0 1 to 5% by
weight of a polymenzable emulsion stabihzer, and from about 0 to 3% by weight of a
croashniang agent. More prefersbly, the latex compnses from sbout 50 to 70% by waght methyl
acrylate, from about 30 to 40% by weight methyl methacyylate, from about 0.5 to 3% by weight
of a polymenzable emulsion stabilizer, and from about 0 to 3% by weaght of a crosshinking agent.
The crosshnking agent 18 preferably selected from the group consisting of glycidyl methacrylate,
allyl methacrylate, and tnmethylol propane tnacrylate The polymenzable emulsion stabilhizer 18
preferably selected from the group conmsting of fumanc acid, itacome acid, acryhc acid,
methacryhc acid, and maleic acxd.

In & preferred embodiment of the mvention, an optional bamer layer 15 mcluded m or on
the ovenable container to prevent grease or oils n the food from penetrating the contmner and/or
to prevent the absorption of matenal from the contamner into the food. The bamer layer 18
preferably sclected from the group consisting of mitnle resins, polycarbonates, polyethylene
terephthalate, polyethylene terephthalate copolymers, polyolefins, and cellulose ethers.

The contamer of the present mvenhion may be used to cook food by placing food 1n the
contamer and heating the contamner m an oven at temperatures of up to 600°F for a period
sufficient to cook the food, wherein no objectionable odors are generated from the contaner

dunng heating.
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In another embodiment, the food contauner preferably comprises a container body formed
from the filled composite material described above and includes a lid adapted to be mounted on
the container Preferably, the container body mcludes a base and surrounding sidewalls definmng
an opemng for contamng food, and the hd 15 adapted to be fitted onto the penipheral edge of the
sidewalls. The hd may be formed from the same filled composite matenal as the contamer body,
or 1t may be formed from a matenal selected from the group consisting of paperboard, pulp-
molded paper, and plastic The Iid may be adapted to seal the contamer to mamtain freshness of
the food during storage and/or delivery If desired, the lid and/or the container may be embossed
or printed. The hd may also mclude an optional barmner layer as described sbove.

In a preferred embodiment of the mvention, the contamer compnses & pizza pan which
may be used to store and cook p1zza.

Accordngly, 1t 18 a feature of the present invention to provide a ovenable container which
may be used to cook foods at temperatures of greater than 400°F, and up to 600°F wathout
gencrating objectionable odors Thus, and other features and adveantages of the present invention
will become apparent from the following detmled descnption, the accompanymng drawings, and
the appended clamms.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 18 a top view of the heat-resistant container and hid of one embodmnent of the
present mvention,

Fig. 2 18 n cross-sectional view of the contamer and hd where the contamer mnchides a
barner layer;

Fig. 3 15 a perspective view 1llustrating the hd mounted on the contuner;

Fig. 4 1s a perspective view 1llustrating the contamner and hd separately;

Fig. 5 18 a side view itlustrating the hd mounted on the contmner;

Fig. 6 13 a bottom view of the contamer;

Fig. 7 15 a top view of a contamer and 11d 1llustrating an alternative embodiment of the

mventon,
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Fig. 8 18 a cross-sectional view of the contamer and id of Fig. 7,

F1g. 913 a perspective view of the contamer and hid of Fig. 7,

Fig. 10 15 a perspective view 1illustratmg the contamer and hid of Fig. 7 scparutely;
Fig. 11 18 & side view of the contamer and hd of Fig. 7, and

Fig. 12 1s a bottom view of the contamer of Fig. 7

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Refernng now to Figs 1-6, one embociment of the contaner 10 13 shown whuch meludes
a floor 12 and mde wall 14 A flange or penipheral edge porhon 16 18 formed on the top edge of
the sidewall. The contaner may also mclude a hd 18 as shown m Figs 1-5 which may be used to
scal the container

The contamer 10 comprises a filled composite matenal whnch i1s fonned from a composite
formulation of a filler, fibers, and a latex The fibers may be arganic or inorganic, natural or
synthetic, and may mclude, by way of exemple, cellnlose fibers (cotton, flax, wood pulp, other
plant pulp), protein fibers (wool, silk, alginate, casemn fiber), rayon fibers, collulose acetate fibers,
cellulose tnacetste fibers, acetate fibers, acryhc fibers, aramid fibers (Kevlar, Nomex), azlon
fibers, pless fibers, modacryhc fibers, novaloid fibers, nylon fibers (type 6, etc ), mitnie fibers,
olefin fibers, (polyethylene, polypropylene, polystyrens, etc.), polyester fibars (polyethylene
terephthalate, ete ), polyurethane fibers (Spandex etc.), vinyl fibers, benzoate fibers,
poly(hydroxyacetic acid ester) fibers, Teflon® fibers, carbon fibers, KynoI™ phenolic
formaldehyde fibers, polybenzimidazole fibers, metallic wire, and mineral fibers (muneral wool,
wollastomts) Preferred fibers for use mn the present .nvention include celiulose, nylon, polyester,
glass, polypropylene, polysthylene, acryhic, rayon, aramud, or polystyrene fibers, or blends of
guch fibers.

Preferred natural fibers for use 1n the present invention are cellulose fibers, which may
compnse up to about 40% by weaght of the filled composite matertal. The cellulose fibers
(including soft and hardwood fibers), preferably have a length of about 0 5-5 mm. Preferred
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synthetic fibers are polyester fibers which have a length of about 1-10 mm, and more preferably
about 2-7 mm, with a demerof about 1 5t0 6

Suitable fillers for use mn the composite formulation mnclude any orgame or morgamc,
natural or synthetc filler which will withstand the high temperatures required for usmg the
contammer By way of example, surtable fillers include calcium carbonate (preciprtated, ground
hmestone, whitng, etc ), barium carbonate, magnesium carbonate, calcium flnonde, sodum
alumnm fluonde, alummum hydroxide, alummum, bronze, lead, zmc, ahnmmum oxide,
aluonnum tihydrate, magnesium oxide, silicon dioxide (salica. colloadal sol, diatomaceous,
novaculite, pyrogenic, quartz flour, vitreous, wet process), titanium dioxide, zanc oxade, smlicates
(keohn clay, celcined kachn, calerum salicate, feldspar, glass tripolite, mica, mnscovite,
phlogopite, vermiculite, nephibine, pyrophyilite, pezlite, talc, wollastomte), barrum sutfate (banite,
blac fixe), calcium sulfate (gypsum, anhydnte, precipitated), ithopone, zinc sulfide, sodium
aluminosihicate, ground cork, ground com cob, shell flour, wood flour, ground solfur-chlormated
vegetable o1l, ground vulcanized vegetable oil, polystyrene, phenol-formaldehyde resin, mmneral
rubber, and other ground polymeric resins

The latex compnscs at least one soft monomer, at Jecast one hard monomer, ora
combination thereof. The latex used 1 the present mvention 18 preferably formed from the
emuision polymenzation of methyl acrylate, methyl methacrylate, and a crosshnking egent.
Preferably, the crosshinkimg agent compnises glycidyl methacrylate. Other suitsble crossimiang
agents mclude, by way of example, butadiens, 1soprene, chloroprene, 1-pentenylene, fluoroprene,
glycidyl acrylate, oxybutadiene, 1,3-butylene glycol diacrylate, 1,4-butylene glycol diacrylate,
dicthylene glycol diecrylate, dipropylene glycol diacrylate, ethylene glycol diacrylate, 4-methyi-
1,4-pentanediol diacrylate, propylene glycol diacrylate, 1,6-hexanediol diacrylate, 1,4-butanediol
diacrylate, ethrylene glycol diacrylate, tnethylene glycol diacrylate, tetracthylene glycol diacrylate,
tnpropylene glycol diacrylate, neopentyi glycol diacrylate, poly(butanediol) dhacrylate,
trusopropylene glycol diacrylate, polyethylene glycol diacrylate, trimethyiolpropane tniacrylate,
pentaerythnitol monohydroxy tnacrylate, tnmethylolpropane tnethoxy triacrylate, pentaerytinitol
tetraacrylate, di-tnmethylolpropane tetraacrylate, dipentacrythnitol (monohydroxy) pentaacrylate,
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1,3-butylenc glycol dimethacrylate, 1,4-butytene glycol dimethacrylate, diethylene glycol
dimethacrylate, dipropylene glycol dimethacrylate, ethylene glycol dimethacrylate, 4,-methyl, 1,4-
pentanedio]l dmethacrylate, propylene glycol dimethacrylate, tetracthylene glycol dimethacrylate,
brsphenol A dimethacrylate, tnmethylolpropane trnethacrylate, divinyl benzene, tnvinyl
benzene, n-methylol acrylarmde, n-methylol methacrylamide, formaldehyde, poly-functional
epoxy compounds (emulsions, dispersible, or soluble components), poly-fimctional aziradines,
poly-functional oxazolmes, poly-functional carodiammdes, and poly-fimctional silanes.

The latex also includes a polymenizable emulsnion stamhizer winch provides colloidal
stability to the latex The stabilizer 1s preferably a vinyl acid. Switable stabihzers for use'm the
present mvenhon include, by way of example, acrylic acid, methacryhe acid, crotonic acud,
citncome acid, 2-acrylamdoglycolic acid, furmanc acid, itacomc acd, malerc acad, vinyt succmic
acid, acomtic acid, 1,2,3-butenetnicarboxyiic acid, anhydnide or mono-esters for all diacids of the
variety- methyl, ethyl, propyl, butyl, hexyl, heptyl, octyl, 2-cthylhexyl, amyl, vimyl, or other
stabihizers including acrylarmde, methacrylamide, n-butylacrylanmde, n-t-butylacrylanmide, n-
dodecylacrylamide, N,N-dibutylacrylanude, morpholylacrylarmde, carboxyphenyl
methacrylamide, N-hydroxymethacrylamide, N-{N’-pyrrolidone-2)-methyljacrylamide, sodum
styrene sulfonate, styrene-4-sulfonic acid, sulfopropyl methacrylate, sulfopropyl acrylate, vinyl
sulfonuc acid, vinyl phosphomic acad, acrylamdoglycolic acid, 2-acrylamido-2-methylpropyl-1-
sulphomue acid, sulfoethyl methacrylate, 2-hydroxyethyl acrylate, 2-hydroxyethyl methacrylate, 2-
hydroxypropyl acrylate, 3-hydraxypropyl acryliste, 2-hydraxypropyl methacrylate, 3-
hydroxypropyl methacrylate, 2-hydroxybutyl acrylate, 3-hydroxypentyl acrylate, 2-trydroxy-3-
methacryloxypropyl acrylate, 2-hydroxy-3-methecryloxypropyl methacrylate, 2-hydroxy-3-
scryloxypropyl acryiate, 2-hydroxybutyl methacrylate, hydroxyethyl vinyi suifide, 2,3-
dibydroxypropyl acrylate, glycerol monoacrylate, tnmethylol propane monoacrylate, 3-
hydroxypropyl crotonate, 2-hydroxyethy! 2-octenoate, 2-hydroxyethyl 2-pentyl acrylate,
diethylaminoethyl methacrylate, vinyl pyrrolidone, t-butylaminoethyl methacrylate, 2-
vinylpynidme, 4-vinylpynidene, 2-ammoethyl acrylate, 2-armnoethyl methacrylate, 2-N,N,-
diethylaminoethyl acrylate, 2-N,N-dicthylarminoethyl methacrylate, N-aminocthylammoethyl
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acrylate, N-aminoethylaminoethyl methacrylate, dimethylarmnoethyl methacrylate,
ethylaminoethyl acrylate, propylaminoethyl acrylate, t-butylammnoetiryi acrylate, vinyl caprolate,
and any polymenzable monomers contarming ethylene oxide umts. A preferred polymenzable
emulsion stabilizer for use mn the present invention 1s itaconic acid.

The resnlting latex should exhibit proper odor cheractenishics, 1 ¢., exinbit no appreciable
odor, especially at high temperatures of up to 600°F, and have a T, mn the range of from about 0
to ebout 100°C, and more preferably, about 30 to about 50°C  This glass tramsition tempersture
may be achieved with homopolymers whose T, naturally falls withm this range when measured
by an appropniate method such as dynamic scanning calormmetry For example, methyl acrylate
homopoltymer has a T, of approximately 8°C For monomers whose homopolymer falis outarde
of this range, comonomers must be added such that the Fox equation would reasonably predict 8
copolymer glass transition temperature in the correct range. A form of the Fox equation 15 as
follows

[1/(Tgy)] = E{(w/(Te))

in which Tg, = the glass transibon temperature of the copolymer, w, = the weaght percent of a
given monomer ‘1™ m the copolymer, and Tg, = the homopolymer glass transition temperature for
a given monomer “1” It should be appreciated when using the Fox equation that some
monomess render copolymers through copolymenzation which deviate mgmficantly from Fox
predictions. One such example 15 vinyhdene chlonde.

A surfactant and/or an imtiator may algo be added to the latex compostion, depending on
the particular reaction condstions as wll be understood by one skilled m the art. The latex may
compnse from about 0 1 to 2% by weight of a surfactant, and from about 0 5 to 1% by weight of
an mtiator Many surfactants and mitiators are surtable for usc 1n the prosent mvention. An
example of a smtable surfactant 18 Dowfax™ 2A1, commercaally available from The Dow
Chemical Company A smtable mitiator 15 sodium persulfate.

The composite formulation also preferably includes a colloidal aggregation additive
which funchons to bind the filier, fiber, and latex into & larger aggregate structure by



660ER/D" HE89STOT

DOW 224 MA -10-

destabihizing the latex m a process generally referred to as flocculation. Flocculation 1s actueved
chemically by overcoming the intnnsic repulsive forces that exist to keep a heterogencous
solution 1n its most dispexsed state. In the present inventron, flocculants and coagulants may be
used to overcome these forces.

Flocculants for use mn the present mvention may be cationic, amomc or nomomec, and may
be natural or synthetic. Suitable cationic flocculants include poly(alkylene polyammes)
(polyethyleneimune), poly(hydroxylalkylene polysmmes), quaternary polyamines, polyszndines,
catome cyanamude denvatives, catiomc carbamoyl polymers, polycyche amne (poly(2-
vinylhmdazoline), vinyl addition polymers (dillyldimethylammonnmn chlonde), acrylic and
methacryhc ester polymers, N-{(dialkylammoalkyl)acrylamide polymers, catiomc polyelectrolytes,
catiome starch denvatives, and catiomc polysecchande denvatives (e.g. chitosan) Amonic
flocculants inclade polymers contamng carboxyl groups (¢.g. polyacryhe, polyacrylic-o-
acrylamde, etc ), polymers contamnng suifomic acid groups (e.g. polyethyienesnfomc acid),
amomc starch derrvahves, and amomc polysacchanide denvetives (e.g. xanthan) Nomiomc
flocculants include polyacrylanmde polymers, poly(ethylene oxide) polymers,
poly(vinylpyrrolidone) polymers, starches, polysacchandes, and colioidal protein (gelatn or
ammal glue)

Suitable commercially available flocculants mclude poly(ethyleneamme), poly(2-
hydroxypropyl- 1-N-methylammonium chlonde), poly(2-hydroxypropyi-1,1,-N-
dimethylammonum chlonde), poly{N-dimethylaminomethyl)-acrylanmde-B], poly(2-
viylimidazohnum tisulfate), poly(diallyldimethylammonium chlonds), poly(N,N-
dimethylaminoethyt methacrylate), poly{N-(dimethylaminopropyl)-methacrylamide],
poly(sodium or ammomum acrylate), poly(sochum styrenesulfonate), polyacrylamude,
poly(cthylene oxade), poly{vmylpymrohdone), starches (amylose and/or amylopectin), starch
dennvatives, polysacchandes (e.g., guar gum, algymc acid, sodium alginate, chitosan, dextran,
xanthan), sodim carboxymethyl cellulose, tannms, acrylamide-(B)-methacrylyloxyethyimethyl
ammonmum methyl sulfate copolymers, and acrylanude-(B)-acrylyloxyethyltnmethylammonnmm
chlonde polymers

\

4
p



660ELT" HWS58YSTAT

DOW 224 MA -11-

Sutable coagulants for use m the composite formulation include metais, metal salts,
hydrolyzed metals 1ons, low molecular weight, highly charged polymers, or any other smtable
matenals which function to destabilize the electrostatic repulsive forces that stabilize the
chspersed system. It should be noted that while 1n some nstances, coagulants can cause
flocculation, they are typically not capable of sufficiently flocculating the dispersed composite
materials when used alone. However, the use of a coagulant m combmation with a flocculant
aids in reducing the amount of flocculant needed to completely flocculate the dispersed
composite matenials Suitable coagulants include, by way of example, alumuinum, alumimm
hydroxide, supersaturated atuminum hydroxide, sodium alurmnate, alurmnum sulfate, alnm,
hydrolyzed aluminum chlonde 10n, fetnc hydroxide, supersaturated fermc hydroxida, fernc
sulfate, fernc chlonde, ferrous sulfate, magnesrum bicarbonate, hme (calcrum or
calcium/magnesium oxade, dolommtic lime), sodium sihicate, hydrolyzed denvatives of sshcon,
bentomte clay, common dispersantg (tetrasodrum pyrophosphate, tetrapotassiom pyrophosphate,
sodmm hexametaphosphate, appropnate molecular weight polyacryhic acid and polyacryhic acd
galts, etc.), poly(alkylene polyamimes), (e.g. polyethyleneimne, poly(hydroxylalkylene
polyammes), quaternery polyamines-vinyl additzon polymers (e.g. diallyldimethylammonmm
chlonde} Many other catiomic polyelectrolytes are also switable for use.

It should also be appreciated that the latex itself may be modified to be cattomc such that
1t performs the function of binding the filler, fiber and latex without the need for a colloidal
aggregation addttive

The composite formulation may also optionally mclude additives such as prigments or
dyes, optical bnghteners, mzing agents, antioxidants, UV stabihzers, impact modifiers, dry
strength addihves, wet strength additives, defoamers, anhmicrobials, slimicides, mildieades and
fimgicrdes

The preferred process for making the contamer of the present imnvention may be camed
out using a vanety of techniques mcluding fime pulp molding, conventional thin wall pulp
molding (with or without after-press), and conventional paper making followed by dry or wet
press formung wath heat.
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In the fine pulp molding process, the composite matenals (filler, fiber, latex, colloidal
aggregation additive(s), other additrves) are mixed and flocculated 1n the appropnate portions
Preferably, the fibers are added first, followed by the addition of the fillers, latex, and the
collordal aggregation additive(s) Any other additwves or fillers may then be added pnor to or
after flocculation occurs The flocculated mixture 18 then placed i the formation tank of a fine
pulp molder A screened mold 1s immersed mn the mixture and a vacuum 18 used to draw an
amount of composite matenal onto a mold. The mold with a layer of the composite matenal
attached 15 removed from the flocculated mixture and mamed to a second mold which 15 heated.
Once mamed, each mold uses a vacunm and a senes of screens or pores to remove the remnaing
water from the article This process 15 continued or repeated on additional molds until the article
18 dry The mamed mold drymng steps can incorporate additional pressing force if this 18
necessary to fimsh the arhcle

In the conventional thm-wall pulp molding process, the composite matenials are mixed
and flocculated, then placed 1n the formation tank of a conventional thin-wall pulp molding umt.
A screened mold 1s immersed 1 the mixture and vacuum 18 used to draw an amount of composite
material onto a mold. The mold with a layer of the composite matenia] attached 13 removed firom
the flocculated mnxture and transferred to a second mold. Once tranaferred, the second mold
contmues {o remove water by use of vacuum and a senies of screens or pores. The partially dned
article may then be processed by a wet or dry after-press In the wet method, the article 1s
pressed 1n 8 vented press with sufficaent pressure to fimsh the article surfaces. The article 15 then
dried 1n an oven such as & conventional oven, microwave oven, combmations thereof, or any
other switable heat source, In the dry method, the article 1s first dned 1n an oven and then run
through the press.

In the conventional paper-making process, the composite materials are mixed and
flocculated and then placed in the headbhox of a conventional paper-making umt. The headbox
meters flocculated matenials onto a traveling mesh such as a Fourdrimer ware at a predeterouned
speed. Water 18 removed by draming and vacaum until it 1s sufficiently dried to be hfted from
the wire mesh. At thus point, the free sheet 15 still wet and can be pressed 1n a vented press wath
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sufficient pressure to firush the article surfaces. The drymg process for the article 1s then
completed 1n an oven or other heat source. In an altemative dry thermoforming procedure, the
free sheet 18 dned by heated rollers, cans or drums, or an oven, and then rolled up or cut wto
smaller umts. The dned sheet or umts are then run through & press with sufficient pressure to
finzsh the article surfaces. Tnmming may occur either durmg or after the pressing process

The contamner preferably, but not necessanly mcludes a bamer layer 20 as shown m Fig.
2 The bamer layer may perform a vanety of functions mcjuding the protection of food 1 the
contaner from gas and vapor exchanges within the environment which could lead to loss of
freshness or the mtroduction of an undesirable odor or taste The barner layer also functions to
prevent o1l or grease 1n foods from penetrating the contaner as well as providing & release layer
for removing food from the contamer without shcking.

Sutable polymers which may be used to form the bamer layer include ethylene-vinyl
alcohol copolymers, nitnle resns, aliphatic and aromatic polyamudes, polyethy! pentene,
polyethylene terepthalate, polyvinyl chlonde, polyvinylidme chionde snd tortuous path blends of
bamer polymers and structured resms such as nitrile resins, polycarbonates, polyethylene
terephthalate copolymers, polyolefins such as polyethylene or polypropylenc as well as
polystyrene and polyvinyl chlonde, polybutylene terephthatate, polysuifanes, polyethersulfones,
ethicons, polyketones, hiqund crystal polymers, polyphthalamide, emulsion polymers (polymenzed
or mechanically dispersed), and cellulose ethers (wath or without a filler or colorant added)

A preferred barner layer 18 amorphous polyethylene terephthalate filtm, The barner layer
18 preferably larmnated to the contamner prior to the pressing step  Alternatively, the bamner film
may be applied by coating, pamnting, powder coating, spraying or dipping techniques. As can be
appreciated, the method of applying the bamer layer 15 deterrmmed by several factors mcluding
the form of the article, its thickness, sealing capabihty and acceptance of pnnting

The barner layer may also be treated or coated pnor to lanunation to the contaner wath a
surface modifier in order to mpart additional properties to the barner polymer For example, the
surface modifier may be used to facilitate the mechanical handhng of the bamer layer, to mduce
a polar surface for ease of printing, to color the bamer layer, to harden the surface 5o as to
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provide scratch resistance, or to enhance adhesion of the larminate to the substrate. Modtfiers
such as pigments or dyes, surface-active matenals such as mlane coupling agents, and hot-melt
adhesives can be coated onto the barrier layer

It should also be appreciated that the bamer layer may be i the form of a compostte such
as a co-extruded film or multlayer laminate. For example, a multilayer barner film may include
an outer heat sealable layer, a tie layer, and an inner heat resistant layer  Other suntable
composite bamer structures mchude & heat sealable multi-layer film with a colorant-contanmg
layer, a deoxihzing muit-layer film with an absorbing muddle layer to remove gases such as
oxygen, radiation curable pnmer coating compositions having functional groups which crosshmk
on exposure to radiation, packwmg materal for adsorption of odor compnising particulate
alummoslicate or sthica molecular sieves, multilayer films with an oxypen scavenging phase
with an oxidizable compound and a second phase having a catalyst effective m catalyzing an
oXygen scavenging reaction, multilayer barmmer materials having an mner multi-resm layer
contaimng reclaimed matenals, multilayer barmer matenals having an easy peel film layer at the
composte interface for facile dolamiation, multilaryer bamer matenals with a thin imbedded
mner metal foil or ceramuc layer for use 1n mucrowave cooking, a filled coating bamer layer
having embedded adsorbing pigments for reducing mgration via an adsorbmg or tortuous-path
type mechanism, a composite barrier layer with a iqund crystal polymer layer on which a
thormoplastic polymer 18 Jaiminated, and & mulhlayer plastic compostte bamer layer having an
morgamc oxide vapor deposited on 1ts surface.

As shown in Fig. 4, the container 10 also preferably mcludes raised arcas 30 whichaid m
food release as well as maintamn the food above the level of any moisture, grease, or oils wiuch
may drain from the food dunng cooking. Such raised areas also gllow heat to crisp and dry the
bottom of the food being heated, ¢.g., p1zza crust

The d 18 of the contarner may be made by the same methods described above with
regard to the contminer However, 1t should be appreciated that the hd does not have to be
ovensble, 1 e., food may be cooked with the lid on or off The lid may be compnsed of a number
of matenals such as plastic, paperboard, pulp-molded paper, and the like. The hd may be
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designed to screw onto the contamer, or it may be designed to snap on or form an mterlockmng or
contmuous seal with the container The hd may also be embossed or provided wath pninted
mdzcia 40 as shown m Fig. | The contawner may also be provided with embossed or pnnted
mdicia as desired. The hd may also be provided with slots or perforahons as desired for cooking
purposes, e.g. to control the quality of the food being cooked within the contamner

An altemative embodiment of the invention 18 1llustrated m Figs 7-12 Inthis
eanbodiment, the contmmner 10" includes a floor 12', a sidewall 14/, and a flange or penpheral edge
portion 16 on the top edge of the sidewsll. The contaner may also mclude a hd 18' as described
above and as shown in Figs 7-11 The contamer 10’ may also mclude a barner layer 20' as
described above and as shown in Fig. 8

As shown n Figs 9 and 10, the contamer and/or 11d may also contamn scalloped or ndged
edges 22 which add stiffhess to the contamner/id  Also as shown i Fags. 9 and 10, the hd and/or
container may include concentric nmgs 21 which provide stiffness

As shown 1n Fig. 10, the contamner 10’ also preferably includes raised areas 30" which avd
m food release as well as mamtam the food above the level of any moisture, grease, or oils winch
may dram from the food durmg cooking. As shown in Fag. 11, the container also preferably
mcludes legs or supports 32 which provide umiform support to the bottom of the contamer and
also prevent the bottom surface of the contmner from mtimate contact with an underlymng surface
such as a table to mummize moisture condensation on the food item

The use of a id wath the container allows the contamer to be used to store food which 1s
added to the contemer and refngerated and/or frozen oot such time as 1t 1s ready to be cooked.
For example, the contamer may be nsed as a p1zza pan n which dough may be added to the
contamner, sealed with the hd, and frozen, and then delivered to a customer where the dough 15
thawed, mgredients are added, and a p12za 15 then ¢cooked within the same contamer, and
delivered to a consumer with the ud 1n place. The contaminer may also be used for other
apphcations such as packaging and heating or cooking a variety of frozen foods

The design of the contamer and Lid provides good thermal msulation properties to
mamtam heat of the cooked food, ¢ g., durng dehivery In addition, the use of a id formed from
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the composite matenal or from pulp-molded paper allows controilable absorption of moisture
from chilled or heated food, 1 e, no appreciable condensation. Further, the compressed contamer
bottom wall allows better heat conductton m an oven Fmally, the container exhibats a low
thermal heat transfer rate which allows manual handhng of the hot contamner

In addition to the above-mentioned features, the container and hd may be configured to
provide a number of other desirable festures For example, the lid may be designed to mteriock
with the bottom of a second covered pan such that the pans and hds may be stacked for storage or
transport The hd may also be designed to be removed and fited undemeath the contarper so as
to funchon as a tnvet after the food 1s cooked. In addition, the contamer may be configured na
number of other shapes and sizes, for example, the container may be rectangular 1n shape and
may mclude handles on opposite sides to aud in transport of the contamner, e.g. from an oven.

While certain representative embodiments and details have been shown for purposes of
lustrating the mmvention, 1t will be apparent to those skilled in the art that various changes m the
methods and apparatus disclosed herein may be made without departing from the scope of the
mvenhon, which 18 defined 1n the appended clams

What 18 claimed 15

W

/
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CLAIMS

1 An ovenable contmner compnsmng -

a filled composite matenial compnsmg from about 20 to 90% by weight of a filler, from
about 2 to 40% by weight of & fibrous matenal, and from about 2 to 25% by weight of a latex
compnsing at least one soft monomer, at least one hard monomer, or a combination of a hard and
a soft monomer, and a polymenzable emulsion stabihizer

2 The ovensble contamner of claim 1 wheremn saud filled composite matenal compnses from
gbout 60 to 80% by weight of sard filler

3 The ovenable contaner of clmim 1 wherein said filler 15 selected from the group
consishing of calcium carbonate, talc, and clay

4 The ovenable contaner of claun 3 wherem said filler comprises calcrum carbonate,
5 The ovenable contamer of clmim 1 m winch said fibrons matenal 1s selected from the
group conmsting of cellulose, polyester, glass, nylon, polypropylens, polyethylene, acrylic, rayon,

erarmd, polystyrene, or combinations thereof

6 The ovenable contaner of claim 5 m which sad filled composite matenal comprises from
about 4 to 15% by weight cellulose fiber, from about 1 to 5% by weaght polyester fiber

7 The ovenable contamner of claxm 5 1n which smd filled composite matenal compnses
about 4 1o 15 % by weaght cellnlose fiber and from about 1 to 5% by weight nylon fiber

8 The ovenable container of claim § in which sard filled composite matensl compnses from
about 4 to 20% by weight cellulose fibers.
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9 The ovenable contamer of claim 5 m which smd filled composite matenial compnses from
about 4 to 20% by weight nylon.

10 The ovenabie contamer of claxm 5 m which said filled composite matenal compnses from
about 4 to 20% by weight polyester

11 The ovenable contamer of clamn 1 1n which said filled composite matenal further
compnses from about 0 1 to 10% by weight of a coloning agent selected from the group
consisting of carbon black, titanium dioxide, 1ron oxides, morganic pigments, organic pigments,
and dyes

12 The ovenable contamner of claim 11 wheremn said coloring agent comprises carbon black.

13 The ovenable contamer of clmim 1 1n which smid filled composite matenal further
compmnses a colloidal aggregation additive selected from the group consisting of flocculants,
coagulants, or combmations thereof.

14  The ovenable contamer of clum 13 m which saxd collmdal aggregation additive
compnses a flocculant which 1s selected from the group consisting of catiomic amme polymer-
eprchiorohydnn adducts, starches, gums, phenolic resins, polyanunes, polyacrylarmdes, urea-
formaldehyde, melamine-formaldehyde, polysmides, quarternary ammes, polyethyleneimmes,
and catiomec starches

15 The ovenable container of claim 14 i which sad filled composite matenial compnses
from about 0 to 2% by weight of smd flocculant.



®

660ESC" hSBISTOD

{

DOW 224 MA 19

16  The ovenable container of claim 13 1n which said collcidal aggregation additive source

compnses a coagulant selected from the group consisting of alum, quaternary amines, collodal
sihica, and bentomite clays

17 The ovenable contamer of clamm 16 1n which saxd filled composite matenal compnses
from about 0 to 2% by weight of said coagnlant.

18 The ovenable contamer of claam 1 1n which saud filled composite matenal comprnises from

about 60 to 80% by weight of said filler, from about 4 to 15% by wesght cellulose fiber, from

about 1 to 5% by weight polyester fiber, from about 0 1 to 2.5% by weight of a colorng agent, "
from about 0 to 2% by weight of a flocculant, from about 0 to 2% by weaght of a coagulant, and

from about 9 to 20% by weaght of said latex.

19 The ovenable contauner of claim 1 1n which said container includes a barner layer m or on
smd ovenable container, said barmier layer selected from the group consisting of nitrile resins,

polycarbonates, polyethylene terephthalate, polyethylene terephthalate copolymers, polyolefns,
and cellulose ethers

20 The ovenable contamner of claym 1 1n which saud Iatex comprises, based on total
monomers, from about  to 99% by weight methyl acrylate, from about © to 70% by weight
methyl methacrylate, from about 0 1 to 5% by weight of a polymenzable emulsion stabihzer, and
from about 0 to 3% by weight of a crosshinking agent.

21 The ovenable container of claim 1 1 which said latex compnses, based on total
monomers, from about 50 to 70% by weight methyl acrylate, from about 30 to 40% by weight
methyl methacrylate, from about 0 5 to 3% by weaght of a polymenzable emuision stabilizer, and
from about 0 to 3% by weight of a crosshnking agent.
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22  The ovenable contamer of clam 20 1n which said crosshinkang agent 15 selected from the
group consisting of glycidyl methacrylate, allyl methacrylate, sud tnmethylol propane tnacrylate

23  The ovenable contamer of claum 1 i whach saxd polymenizable emulmon stabihzer is
selected from the group consisting of fumenc acid, itacomc acad, acrylic acad, methacrylic acid,
and maleic acid

24  The ovenable contamer of claim 1 m which sa:d latex finther comprises from about 0 1 to
2% by weaght of a surfactant

25  The ovenable contamner of claim 1 1n which said latex further compnses from about 0 3 to
1 5% by weight of an mitiator

26 A method of cookang food using an ovensble contuner compnsmeg a filled composite
matenal cortaimng from about 20 to 90% by weight of a filler, from about 2 to 40% by weight of
a fibrous matenial, and from about 2 to 25% by weight of a 1atex binder compnsmng at least one
soft monomer, at least one hard monomer, or 8 combination thereof, and a polymenzable
emulsion stabilizer, said method compnsing the steps of

placing food m said contauner; and

heating sa1d container 1 an oven st a temperature of up to 600°F for a period sufficient to
cook saud food.

27 The method of claim 26 1n which satd oven comprises a conventional or microwave oven.

28 The method of claym 26 wherein said container comprises a pizza pan.
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29 A food contamner compnsing

a container body formed from a filled composite matenal compnising from about 20 to
90% by weight of a filler, from about 2 to 40% by weight of a fibrous matenal, and from about 2
to 25% by weaght of a latex compnsing at least one soft monomer, at least one hard monomer, or
a combination thereof, and a polymenzable emulsion stabilizer; and

a hd adapted to be mounted on said contaner

30 The contaner of claim 29 1n wiach said hid 15 formed from a filled composite matenal
comprismg from about 20 to 90% by weaght of a filler, from about 2 to 40% by weight of a
fibrous material, and from about 2 to 25% by weight of a latex compnsing at least one soft
monomer, at Jeast one hard monomer, or a combination thereof, and a polymenzable emulsion
stabilizer

31 The contamer of claim 29 1n which smd hid 15 compnised of a matenal selected from the
group consisting of paperboard, plastic and pulp-molded paper

32  The contmner of claim 29 in which said Iid 15 adspted to seal smd contamner

33 The contamer of claim 29 1n whach sad hd mncludes a barner layer selected from the
group consisting of mtnle resins, polycarbonates, polyethylene terephthalate, polyethylene
terephthalate copolymers and polyolefins, and cellulose ethers

34 The contamner of claim 29 in which said hd 15 embossed or pnnted.

35  The contmner of claim 29 m which said hd 15 provaded wath slots or perforations

36 The container of claam 29 1n which said contaner body includes a base and surrounding
sidewalls defimng an openung for contaming food therein.
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37  The contaner of clamm 36 m which smd lid 18 mounted on the perpheral edge of said
sidewalls

38 ‘The container of clazm 29 m which said contauner 1s embossed or printed

39 A method of making an ovenable container compnsing the steps of

providing a mixture of a filled composite material comprising from about 20 to 90% by
weight of a filler, from about 2 to 40% by weight of a fibrous material, and from about 2 to 25%
by weight of a latex compnising st least one soft monomer, at least one hard monomer, or a
combination thereof, and a polymenzable emulsion stabihizer;

floceulating saxd muxture,

forming said mixture mto a shaped article, and

drymg said shaped article

40 The method of claim 39 1 which sa1d formung step compnses applying said mixture to a
first mold which 1s then married to a second heated mold.

41 The method of claum 39 m which said forming step compnses drawing an amount of said
mixture onto a first mold end transfernng said muxture to a second mold

42 The method of claim 41 mcluding the step of pressing said artrcle 1n a vented press before
drying said article.

43 The method of claim 41 mcluding the step of pressing said article n a vented press after
dryng said article
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44  The method of claim 39 wherem said fonnng step compnses placing said flocculated
mixture on a moving wire mesh and presmng satd muixtare 1 a vented press

45 The method of clmim 44 mcluding the step of pressing said article 1n & vented press before
drymng saud article.

46  The method of claim 44 includng the step of pressing smd article m a vented press after
drying emd article
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ABSTRACT

An ovenable contamer 13 provided which may be used to cook foods at temperatures of
up to about 600°F without generating objectionable odors The contamer comprises a filled
composite matenal compnsing from about 20 to 90% by weight of a filler, from about 2 to 40%
by weaght of a fibrous matenial, and from about 2 to 25% by wexght of a latex compnsing at least
one soft monomer, at least one hard monomer, or a combination thereof, and 2 polymenzable
emulsion stabilizer The contaner 1s preferably formed by fine pulp molding, conventional thin
wall pulp moldng, or convenhonal papermaking techniques.
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REIVINDICACIONES

Un recipiente para uso en horno el cual

comprende

un material compuesto que comprende desde alrededor de 20 a
90% de peso de un material de carga, desde alrededor de 2 a
40% de peso de un material fibroso, y desde alrededor de 2
a 25% de peso de latex que comprende al menos un mondmeroc
liviano, al menos un mondémero duro, © una combinacidn de
monémero duro y liviano y un estabilizador de emulsidn

polimerizable

El recaipiente para uso en hornpo de la
reivindicacidén 1 en donde dicho material compuesto
comprende desde alrededor de 60 a 80% de peso de dicho

material de carga

El recipiente para usc en horno de la
reivindicacidén 1 en donde dicho filtro es seleccionado del

grupo que contiene carbonato de calcio, talco y arcilla

El recipiente para usoc en horno de la
reivindicacidén 3 en donde dicho material de carga comprende

carbonato de calcio

El recipiente para uso en horno de 1la
reivindicacién 1 en donde dicho material fibroso se
selecciona de un grupo gue consiste en celulosa, poliéster,
vidrio, nylon, polipropileno, polietileno, acrilico, raydn,

aramida, poliestireno, © mezclas de las mismas

El recipiente para uso en horno de la
reivindicacién 5 en donde dicho material compuesto
comprende desde alrededor de 4 a 15% de peso de faibra de
celulosa y desde alrededor de 1 a 15% de peso de fibra de

poliéster

El recipiente para usc en hornc de 1la

reivindicacién 5 en donde dicho material compuesto



comprende desde alrededor de 4 a 15% de peso de fibra de
celulosa y desde alrededor de 1 a 5% de peso de fibra de

nylon

8 El recipiente para uso en horno de la
reivindicacidn S5 en donde dicho material compuesto
comprende desde alrededor de 4 a 20% de peso de fibras de

celulosa

9 El recipiente para uso en horno de la
reivindicacién 5 en donde dicho material compuesto

comprende desde alrededor de 4 a 20% de pesoc de nylon

10 El recipiente para uso en horno de la
reivindicacién 5 en donde dicho material compuesto

comprende desde alrededor de 4 a 20% de peso de poliéster

11 El recipiente para uso en horno de la
reivindicacién 1 en donde dicho material compuesto
comprende ademids desde alrededor de 0 1 a 10% de peso de un
agente colorante que se selecciona del grupo que consiste
de negro de carbdn, didéxido de titanio, o&xidos de hierro,

pigmentos 1norganicos, pigmentos organicos y colorantes

12 El recipiente para uso en horno de 1la
reivindicacién 1 en donde dicho agente colorante comprende

carbdén negro

13 El recipiente para usco en horno de la
reivindicacién 1 en donde dicho material compuesto
comprende adicionalmente un aditivo de agregacidén coloadal
Beleccicnado del grupo que consiste de floculantes,

coagulantes o combinacicnes de las mismas

14 El recipiente para uso en horno de la
reivindicacién 13 en donde dicho aditivoe de agregacidn
coloidal comprende un floculante el cual se selecciona de
un grupo que consiste en aductos catifnicos de polimeros de
amino epiclorohidrina, almidones, gomas, resinas fendlicas,

poliaminas, poliacrilamidas, formaldehidos de urea,
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formaldehidos de melanina, poliamidas, aminas cuaternarias,

pelietilenaminas y almidones catidnicos

15 El recipiente para uso en horno de la
reivindicacién 14 en donde diche material compuesto
comprende desde alrededor de 0 a 2% de peso de dicho

floculante

16 El recipiente para uso en horno de la
reivindicacién 13 en donde dicha agregacién coloidal
comprende un coagulante seleccionado de un grupo que
consiste de alumbre, aminas cuaternarias, silice coloadal y

arcillas de bentonita

17 El recipiente para uso en horno de la
reivindicacién 16 en donde dicho material compuesto
comprende desde alrededor de 0 a 2% de peso de dicho

coagulante

18 El recipiente para wuso en horno de la
reivaindicacién 1 en donde dicho material compuesto
comprende desde alrededor de 60 a 80% de peso de dicho
material de carga, desde alrededor de 4 a 15% de peso de
fibra de celulosa, desde alrededor de 1 a 5% de peso de
fibra de poliéster, desde alrededor de 0 1 a 2 5% de peso
de agente colorante, desde alrededor de 0 a 2% de pesoc de
un floculante, desde alrededor de 0 a 2% de peso de un

coagulante, y desde alrededor de 9 a 20% de dicho latex

15 El recipiente para uso en horno de la
reivindicacidén 1 en donde dicho recipiente incluye una capa
de barrera dentro o sobre dicho recipiente para uso en
horno, dicha capa de barrera seleccionada de un grupo que
consiste de resinas de nitrilo, policarbonatos, copolimercs
de polietilentereftalato, poliolefinas y éteres de

celulosa

20 El recipiente para usc en horno de la
reivindicacién 1 en donde dicho latex comprende, basado en

mondmeros totales, desde alrededor de 0 a 99% de peso de
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acrilato de metilo, desde alrededor de 0 a 70% de peso de
metacrilato de metilo, desde alrededor de 0 1 a 5% de peso

de un estabilizador de emulsidén polimerizable, y desde

alrededor de 0 a 3% de peso de un agente entrecruzado

21 El recipiente para usc en horno de la
reivindicacién 1 en donde dicho latex comprende, basado en
monémeros totales desde alrededor de 50 a 70% de peso de
acrilato de metilo, desde alrededor de 30 a 40% de peso de
metacrilato de metilo, desde alrededor de 0 5 a 3% de peso
de un estabilizador de emulsibn polimerizante y desde

alrededor de 0 a 3% de pesc de una agente entrecruzado

22 El recipiente para uso en horno de 1la
reivindicacién 20 en donde dicho agente entrecruzado se
selecciona del grupo que consiste en metacrilato
glicidilo, metacrilato de alilo y triacrilato de trimetilol

propano

23 El recipiente para uso en horno de la
reivindicacién 1 en donde dicho estabilizador de emulsidn
peclimerizable se selecciona de un grupco gue consiste en
dcido fumarico, Aacido 1itacbnico, 4&cade acrilaco, Aacado

metacrilico y acido maleico

24 El recipiente para uso en horno de la
reivindicacidn 1 en donde dicho latex comprende
adicionalmente desde alrededor de 0 1 a 2% de peso de un

surfactante

25 El recipiente para uso en horno de la
reivindicacién 1 en donde dicho 1latex adicionalmente
comprende desde alrededor de 0 3 a 1 55% de peso de un

iniciador

26 Un método para cocinar alimentos utilizando un
recipiente para usc en hornoc que comprende un material
compuesto que contiene desde alrededor de 20 a 90% de peso
de un material de carga, desde alrededor de 2 a 40% de peso

de un material fibroso y desde alrededor de 2 a 25% de peso
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de un ligante de litex que comprende al mencs un mondémeroc ’
suave, un monémeroc duro o una combinacidén de las mismas, y

un estabilizador de emulsidén polimerizable , dicho método

comprendiendo los pasos de

colocar los alimentos en dicho recipiente y
calentar dicho recipiente en un horno a
temperaturas de hasta 600°F para un periodo suficiente de

coccidn de dicho alaimento

27 El método de 1la reivindicacibébn 26, en donde
dicho horno comprende un horno convenciocnal o de

microondas

28 El método de 1la reivindicacidn 26, en donde

dicho recipiente comprende un recipiente para pizza

29 Un recipiente de alimentos que comprende Una
egtructura de recipiente formada de un material compuesto
desde alrededor de 20 a 90% de peso de un material de
carga, desde alrededor de 2 a 40% de peso de un mater:ial
fibroso, y desde alrededor de 2 a 25% de peso de latex gque
comprende al menos un monémerco suave, al menos un mondmero
duro o una combinacidén de las mismas, y un estabilizador de
emulsidén polimerizante, y una tapa adaptada para ser

ubicada en dicho recipiente

30 El recaipiente de la reivindicacidn 29, en donde
dicha tapa se forma de un material compuesto gue comprende
desde alrededor de 20 a 90% de peso de un material de
carga, desde alrededor de 2 a 40% de peso de un material
fibroso y desde alrededor de 2 a 25% de peso de latex que
comprende al menos un mondmero suave, un mondmero durc o
una combinacién de las mismas y un estabilizador de

emulsién polimerizable

31 El recipiente de la reaivindicacidn 29 en donde
dicha tapa estad compuesta de material seleccionado de un
grupo que consiste en cartdn, plastico y papel moldeado de

pulpa
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32 El recipiente de la reivindicacidn 29 en donde

dicha tapa se adapta para sellar dicho recipiente

33 El recipiente de la reavindicacidén 29, en donde
dicha tapa 1ncluye una capa de barrera seleccionada del
grupo que consiste en resinas de nitrilo, policarbonatos,
tereftalato de polietileno, copolimeros de tereftalato de

polietileno y poliolefinas, y éteres de celulosa

34 El recipiente de la reivindicacidén 295 en donde
’

dicha tapa es repujada o 1mpresa

35 El recipiente de la reaivindicacidn 29 en donde

dicha tapa esté provista de ranuras o perforaciones

36 El recipiente de la reivindicacidn 29 en donde
dicho cuerpo del recipiente 1incluye una base y paredes
laterales las cuales definen una abertura para contener

alimentes en ellos

37 El recipiente de la reivindicacidn 36 en donde
dicha tapa es colocada en el extremo periférico de dichas

paredes laterales

38 El recipiente de la reavindicacidén 29 en donde

dicho recipiente es repujado O 1mpreso

39 Un método para hacer un recipiente para uso en
horno que comprende los pasos de proveer la mezcla de un
material compuesto que contiene desde alrededor de 20 a 90%
de peso de un material de carga, desde alrededor de 2 a 40%
de peso de un material fibroso y desde alrededor de 2 a 25%
de peso de un ligante de latex que comprende al menos un
mondmerce suave, al menos un mondmero duro o una combinacidn
de los mismos, Yy un estabilizador polimerizable de las
mismas, flocular dicha mezcla, formar con dicha mezcla un

articulo formado, y secar dicho articulo formado



40 El método de la reavindicacidén 392 en donde dicho
paso de formacién comprende aplicar dicha mezcla a un
primer molde el cual 1luege casa con un segundo molde

calentado

41 El método de la reivindicacién 39 en donde dicho
paso de formacidén comprende retirar una cantidad de dicha
mezcla a un primer molde y transferir dacha mezcla a un

segundo molde

1

42 El método de la reivindicacidédn 41 incluyendo el
paso de presionar dicho articulo en wuna prensa con

respiradero antes de secar dicho articulo

43 El método de la reivaindicacidn 41 incluyendo el
paso de presionar dicho articulo en wuna prensa con

respiradero después de secar dicho articulo

44 El método de la reivindicacidn 39 en donde dicho
paso de formacién comprende colocar dicha mezcla floculada
en un tamiz de cable en movimiento y presionar dicha mezcla

en una prensa con respiradero

45 El método de la reivindicacién 44 gque incluye
los pasoe de presionar dicho articulo en una prensa con

respiradero antes de secar dicho articulo

46 El método de la reivindicacidédn 44 gue incluye
los pasos de presiocnar dicho articule en un una prensa con

respiradero después de secar dicho articulo



