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* POLY- COATED PAPER COMPOSI TES Background of the Invention The inv

L

rel ates to conpagd ben4mdf pol y-coated paper and a resin. 5 Papefrnsegires with
a polynmer (poly-coated paper) is used in a nunber applications. For

exanpl e, poly-coated paper is used to nmake a variety of food containers,

I ncl udi ng 1 ndividual -serving size juice taftons and boxes for frozen foods.

10 Resins are also used in a e LCaty or exanple) in food
packagi ng. Food containers ma I'UY &dAﬁ = Fga 'h% o resins are
typically used once, then disc : £ the"?"*ih@-"é is an

ever-increasi ng anmount THe uaseet i wedaaéedtqnmpoamdesemﬂ Elytbosuedary of
the Invention I Lak tpgﬁlnnvent ion features conposites of texturized
pol y- coat ed paper "and a_ resin. i nyention features a conposi te i ncl udi ng
at 1east abouf 2% by vve? CH‘B‘F ePaBPIYAT |(BeLY- PR Rd POPST) pis

wei ght, texturi mqndhyacomnbm: p@pdicatiwhsa r 8st nexaguplle, apody i dwrtedpl asti ¢

resin. The conpgsddex riayuaééocd ﬂﬁlklédﬁ @aehleleéfo&éd |do&@Q§§éi-é” osic fiber.
The i nvention aI SO

f eature i n¢cl udes ene and at
east about 500 TP WERgH: S5a v ERE P Retfine A2k o R RF SaBePha TR R, | on
further featurest@vfiFesenesoodmc| udi ng pol y- coat ed paper and reS| n, that
have fl exuraliost rengt hsre¥finat akeasiscagel Bn Wrapsketyoss t@taulcatsbﬁ@ngt hs

of at |east abo Eé', 1PGJdoR gggeé%l% t Dok VSR %g@rs ﬁé&g% a

process for acturl a conposi rocess 1nc ear i ng
pol y- coat ed papé?° YGCPéFﬁiitmeifr CFegepis aEGaFIéEP-%ﬂé( PsFﬁeﬂn%nﬁan t he
texturi zed pol y-dicatzediedapeks vd trdesalt esthereAipr eh esverd imetrbagdingicl udes

shearing the Polymount beOwhER: 2009-VOA00 Lha3 ESTNSALLT753

15 Summary of the Invention
In general, the invention features composites of

texturized poly-coated paper and a resin.
The invention features a composite including at
least about 2% by weight, more preferably at least about

20 S% by weight, texturized poly-coated paper, and a resin,
such as a thermoplastic resin. The composite may also
include cellulosic or lignocellulosic fiber.

The invention also features a composite that
includes polyethylene and at least about 50% by weight

25 texturized poly-coated paper.

* The invention further features composites,
including poly-coated paper and resin, that have flexural
strengths of at least about 3,000 psi, or tensile
strengths of at least about 3,000 psi.

30 In addition, the invention features a process for
manufacturing a composite; the process includes shearing
poly-coated paper to form texturized poly-coated paper,
then combining the texturized poly-coated paper with a
resin. A preferred method includes shearing the poly-
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- 2 coated paper with a rotary knife cutter. The invention al so{f#PR 2802

" process for manuvaedaiassng a conposite; the process includes s lpepisbaad 7753

pol y- coat ed paper and conbi ni ng the pol y-coated paper with a resin. 5 The
term"texturized pol y-coated paper” as used herein, neans that the paper

has been sheared to the extent that the ipternal fibers are substantially
exposed. At |east about 50% nore preferably at |east about 70% of these
fibers, as well amatka paper ndlthl@ potamerkrfiifeeesttéayve e engehd thranet er

(L/D) ratio of alyl8agtall-ed g éeeségr@é% 2BLea88Gtdpa Yonflhal €851 S0, AN

exanpl e of texturlzed po - coat g r1s shown i conposi tes
of the present H?\P(SnPFBﬁe gnedude g@ea%”@np°\3\¥r§%te REPeRe’Pensi ve. The
raw mat eri al s usexbmbénimg eclieh@od yrposted papee weali & yremda.l abl e; for

exanpl e, they gay incl U@Bﬁedtéﬁﬁr k&AL el ﬁ,%m%aeg gér'red% Qgeqand

di scarded containers con;Eosed g‘ OL coa aper -coate paper can
be difficult to rEEyehe $83FoF %rsﬁﬁp F‘cﬁ??’@)r&heaﬁﬁg b8pkhe and t he
pol ymer | ayers mesttebe Sb@tartateedntezlnahdlrheesearelmarmu;alhpth t he paper

and the pol yner papbseas ame lelaiski Z88ut O, NRbeel Sréfe @AY L Sepdr ate the
two. The invention t@uzgp ttzr”%FrtSO ’F% cI e d| sgirded osf-conspner

contai ners, whil &58 uf S EEEEREl her
features and A8vavlages {‘-)#bQ% Pﬁvemllﬁﬂ%ﬂ/ldlbeeamaﬂdm) rrORPt ¢k at
description of theapteies riskephederspiy dthaeast, 2andd memehst cd@i ns. 30

Bri ef Descriptionof, 59@9&%@%5&?:%% s 2 <BUOLRS A OF BogaLAHT ment of

texturized poly- coate aper, nagni crlptlon 0
Preferred Enbodi féftsl- ,, WD 99/11453 - 3 1 0 APR 2002 PCT/ US98/ 17753 A
preferred conposite incllhdesompasitraszed phéymosdeat papentior arer esin. The

texturized poky- %Q@_-bﬁg pﬁp@dtwquhéesaﬁaﬁ%&&geaﬁm Wity %racveagmblame

0,
comosite may 7 nclude from 5 300U, 202010, 302UL 2%, oI RLELeT ARV Trom

example, they may include discarded containers composed
of resins, and discarded containers composed of poly-
coated paper. )

20 Poly-coated paper can be difficult to recycle
because for many applications, the paper and the polymer
layers must be separated. 1In the present invention, both
the paper and the polymer portions are utilized, so there
is no need to separate the two. The invention thus helps

25 to recycle discarded post-consumer containers, while at
the same time producing useful materials.

Other features and advantages of the invention
will be apparent from the description of the preferred
embodiments thereof, and from the claims.

30 Brief Descripti (o) Drawi

Fig. 1 is a photograph of an embodiment of
texturized poly-coated paper, magnified 50 times.

Degscription of the Preferred Embodiments



about 70% of the texturized poly-coated. paper by weight. Exanpl Z%@% N
pol y-coated paper include materials having | ayers of polyner an g , %d
mat eri al s havi ngvP8YHd#8 of pol yner, paper, and al umi num A pr BEEPIRHTTSI

pol y-coated 10 paper is one having |layers of polyner and paper. Poly-coated
paper is available in a variety of forns. For exanple, whole sheets of
virgin poly-coated paper can be purchased-f¥om I nternati onal Paper, New
York. Alternatively, scraps of poly-coated paper can be 15 obtained from

I nt ernational Paper or & REREPEIRG SPHRGPAES LinGlydess Egxperizach PPdY- paper ,
in the formof dicvagedepapexochnadned bessriage contai ners, can be gathered from

various sources, includi gt %g;mggygﬁgfgg?%gu?%§§%gﬁ§_ coatsegﬁgaal so be

pur chased from brokers of this 20 mat ( > per is
i ncluded in the SOMPBSiteMith SEREUFH e TFoFOUBRFIE e dREERER £ | s
used. Scrap pobBy-aboated0paperabontppe’ ermee® paefetabky [feom abpensiote tbhan

full sheets. The JigatngogNCATHeALExE e AN LU, 260 ] FapRdt 8¢ Wargngper and
hel p control the shagf of I he..conpo |$e. The'rei|$5 al sot ransfer 7the
external | oads t &M 5%@{&&935@83%% RARF “prBE et et'??é:eﬁdla;?cgﬁ‘f’éﬁ’ paper
from envi ronnent dlaygnd of rediymnezl andnpaper Pestiematericdmpbevias lansngde
about 20%to abowf 88YyméP paperh’ sherARininabout A 3996 fea-raBodbl p Q% atl¥

wei ght of the.res] resi i e pol yei hyl ene (i ncluding,
e.g., low densl;bt ;Sf’ag%i‘yg%ﬁ&?éeﬁles‘”gﬁa ﬁig)é sc_ié%gkggmﬁ%‘y%f%ﬂ%é’ﬁé))

pol ypropyl ene, pol ystyr é’ﬁg}/‘%a‘}ﬁﬁ WEReBohat aVaidablieuip| @ nearistar abpl astic
pol yesters) 1 GoARR.2QB%r \MRatiBlé ] 4030 IRCENRE8/ 47 Rofkrdin pélypedateidher s,
thernopl asti ¢ PolUkee! BaGhe UCCHEULA Ner AN 4rBLhEl: { SN Pagkl, | R ef €7 ed
that the resins lave a [ ow nelt ow i ndex. Preterred resrns’inel ude

fs

pol yet hyl ene and ¥98Kypr dbyaeie ety n2f12R8 Gf PRLYteRatsd PEBET (M PS 5 g/ 10
mn, and norelfr ebsrabeg feus Inemnat igril HaperToe oEmpapry be purchased
as virgin nateri aﬂagnu(iﬁc@@fé’d‘éledUﬁgdsﬁéﬁp-dyat‘é’asﬁﬁpgﬁt el ahe, £8Rd e
usual ly pur chasecé.l n ?ﬁlclie éochd fogm i) eef er %gl gh t he res:?ns ar.e rol%t ai ned
as scrap or wast€ resifis] =3 RESe Tt el al s ars 171 88 EXpeRsivES A
preferred source fgPm ¥aricus sesxgepol reInAdiagerafuse foing .es Usg@ oddirposi t es
ﬁl 30 i EC: udef Couldatgdagapes .cahhalsoupe igig-chaealisthsth brickekandst tii s

ydrophilic fi)her .t he - cqaa Jol t 'y [ o jns. 15
Exanpl es of céﬁpﬁ?“r‘%%;é%gmgpé )#glggdéggﬁl‘g%%daﬁﬁ%?ig%dl%%aﬁ |£eldufi qﬁf!e
pol yet hyl enes) s FOFPORAERS | it FEOBLEARONIBrRrIRI ¥hYRshedh Redep8nit il avar e)

and POLYBOND ( avaidedbl| es¢rapngdliyrepatediprpexalis fpafertddutap serises. A

preferred coupli qgsggg%geﬁéi@e ahef kg1 AUREltigde nodified 20 high density
pol yet hyl ene such as FUSAHOND MB 10

OD. The conposites can_.al so include
celiulosic or |ignocel | F§sFES+MDTEPEH, §Eef%rt§xﬁP5§F8% %@t”r’&c’g'f?‘gngt h
to the conposi2be.papes gudntélp contipbethevdhapei of i nhergummmisdtei ntThe he
conposites can Valekin#CREHSit¥hnsfer the external loads to the poly-
coated paper and protect the poly-coated paper from
environmental and structural damage. Preferred
composites include about 20% to about 60%, more
30 preferably about 30% to about 50%, by weight of the
resins.
Examples of resins include polyethylene
(including, e.g., low density polyethylene and high
density polyethylene), polypropylene, polystyrene,
35 polycarbonate, polybutylene, thermoplastic polyesters,



4

* products. Pr efer‘{,((ig?/ﬁ?gposites contai n about 5% to about 50%

25.0n the desired physical and nmechani cal properties of the fini ﬁmaq\pR 2002

preferably about about 30% by wei ght of the cel | ul osi ECRPMITSS

| i gnocel lul osic fiber. Exanples of such fibers include paper and paper
products, 30 wood, wood fibers, and wood-re4| ated materials, as well as
materi al s derived from kenaf, grasses, rice hulls, bagasse, cotton, jute,

and ot her cellul géw?@% edd grﬁ%g.{n[ggi%& %ﬁ%k?ﬁﬁanf %B@r rl@)?l beal;1 | ncI ude

jute and kenaf.

ers nay ave
| east 10, or at PEBEF ZRBiRS 50 15\&5% at G-hepres D }F%‘H\ISQéPY7753 -
5 The conposit emetanfbdws ancie: ai ﬁrmrtadvessmvwndludbhpshyetrhylheeart of

conpoundi ng, sucBpgs Qiféﬁdﬁléﬁéswziwbﬁélféaﬂéw ﬁmlc%l E!imiéss QR hi cers,
heat stabilize

orants act | ostabl | zers, flame 5
retardants) bi c?ég ’d%mg?ﬁt?’é 5&&1 ié’?% Lo/ b% S ting
materials If scrap poI y The ar @iy ey bs Pisehasied~gh ovi xbire mekezhell 2w
dried. The poly- ¢eahesedaieactupt ot Nedbtee mhext ikl s ednbehgs tuddalily conbi ned

i ne v TlBchf28l3 G110 pB0Y 0 bepd S JE0 Gl PRy one o

a nunber of mech® neans, oOf
texturizi ng procebsaineld afo|SFFBP PRI earesintaras theay Matsniie paper
| ayers) thus e«pmsssgeiﬁummreer hi preferradpschedd &f rebhadi®fuderiXt uri zi ng

includes 15 firs ogg G;Fh%rfeh?nlﬁﬂl ¥atopdLd paper into 1J4- to 1/2-inch
pi eces using a sfan aper-cutting ?E aratus. These pieces are then

sheared with a rotary cOPBeFOmRIRAFess udgy SPPRLING PESRESpr okite
VWl dr on Conpani espugdébng i dgeatisn hPép r 50 st@Idenhe Bmgiraghidibookibeitsh ofd. , at

8-29 (19%1) -t20t the ﬁ@r}lﬁdal%@ pRber il the hpefo;ﬂmt %grEQiﬁ’é’Qh a ﬁ mm rrftsh
screen. e rize coat e can stored in_se ags.
shoul d be drlggc; g u$& %%Saa@oﬁn 58 &ni%“?ﬁ)d‘fasl ¢GnfTpY ??fedderml sture
content is |ess t“hdh h%mohei"rwl?m:dlml {hpse oire t@seFUQEBQIﬂ? Fie~ure is
an 5EM phot ogr aphaobildisld ebdon’ Dapenpoineaahed) paperoLYBeND®Si N My
purchased in a pgrbgiifﬁ% CHroﬂ{ i‘lﬂk'lr%é £ AQLTLEAN Msed W €Ut furLher

purification or ISture s present oR the peltetized 30
or granul ated redi Bre rc°“i9t11§30%ﬂ?i“bésd?| Bl ¢t gnBydside I“f°dééP'FGI osi ¢
or lignocell utoshighi dextisitar polyethyldrey stieh & FUSABONDZ2eMB Ls0mg t he

process described aboverne composites can also include cellulosic or

lignocellulosic fibers. These fibers provide extra
strength to the composite. The quantity of fiber which
is incorporated into the composites can vary, depending

25 on the desired physical and mechanical properties of the
finished products. Preferred composites contain about 5%
to about 50%, more preferably about 10% to about 30%, by
weight of the cellulosic or lignocellulosic fiber.
Examples of such fibers include paper and paper products,

30 wood, wood fibers, and wood-related materials, as well as
materials derived from kenaf, grasses, rice hulls,
bagasse, cotton, jute, and other cellulosic or
lignocellulosic materials. Preferred fibers include jute
and kenaf. The fibers may have, for example, a L/D ratio

35 of at least 10, or at least 25 or 50.



. Ww.99n 1 ~s3 - 6 1 0 APR 2002 PCTNS98n 7753 Preparation of conpositegs ';rﬁez
" conposites can be prepared as follows. A standard rubber/plastic A 002
conmpoundi ng 2-rovbemkss i s heated to 325-400C. The resin (usuxttysesiarrshe
formof pellets 5 or granules) is added to the heated roll mll. After

about 10 mnutes, the coupling agent is added to the roll mll. After

anot her five mnutes, the texturized pol ycaat-ed paper is added to the

nol ten resin/coupling agent m xture. The texturized poly-coated paper is
added over 10 a period Gheapowposigesi Aan ezlsoripentsfipoaddis ivesr snowedtd r om
the roll mll, Clithoisgtﬂnsth%efa&taﬂﬂ SdnpaiRdihg, CONh @ praBtiemarature. It

s then compressijon qolded 100.plaglss Unlndeslandard conpressianml ding
techni ques. 15 Al'terna |veI A3 ﬁdnbur AT ernal wi'xer, is
charged with the qoﬁ@FéEl’F’eﬂtlé“PaTﬁem?cﬁgfrJ@disenPgo'a?@%l)léG?rﬁh|ﬂea"tehe

t enper at ur e i ssnaetbaiaets atbibesdes hamdhauisid& s aHeatsi xture can then be
conpression nol ded. 20 In anot her enbodi nent, the ingredients can be m xed
in an extruder mxer such as a I\/ARI S Turl n) TM 85 extruder equi pped with
co-rotating screk SRRt Rt He-copERRgR agent are i ntroduced at the
extruder feed throat; thié€ poi‘qp qedlyedoptgd rpaperd iselised 0sitc shoul2d be

l'ignocel I ul osic fdl'@%ﬁed'én&%ﬁ‘iledar %H@Ho@?ueggt@@%ey Aulf {in Way down
the length of the extr udeC; nol tﬁﬁlgﬁ% ‘fl | nternal tenperature
u

of the extruder I"$XHFNFST & °§? f%slss e APSthe oWSut, the
conposite is pel IP@tlb'ze@Ialtgd EAPErsermie G%Fungzedao.lwngemnttpwqu at he

m xture can firsthiRBepl SPaRhahDcal Medls, b beeoﬁwmfle,heedhé&@m ext ruder

for ihe, extrust o andaPell SloeHtLL g, 3888, N AUUNSHEMDOU I, Lhe

conposite can be "hto weavi ng, and
WwWo ~n i 4s3 brai dihﬁgre@n%f”%yo fﬁﬁmet%ri?%eﬁéyeifﬁ' FHEPS%M%M t he
conposite can bepapde fiivexrd.i | m pieferAfdd Hﬁeﬁoﬁca'i\lﬁgs&nuﬂﬁﬂn@rnmurdees of

t he conposi telghefl&eﬁu&ﬁmqagceﬁu%igcaa%hussp@? Gloeon ke 0f 5 f jN80Rn

encapsul ated wthi.n resjn ose ers forma lattice

network, which pPO¥FEBSUTHE @oﬁﬁﬁ%ﬁii"é‘y\ﬂaﬁ’ﬁgsf’?%ﬁb‘f‘-’h APBRRBEYS he THESF- coat ed
paper is texturi pédgceshararhent shéaxed Wwich ar vatamaidudtiber, t sudlorssd tthet he

resin is increasefe i(BveOTHRAE $08mt pXAMNONL 8Fon Companies) described
in Perry’'s Chem. Eng. Handbook, 6th Ed., at 8-29 (1984).
20 The texturized material is then passed through a 2 mm

mesh screen. The texturized poly-coated paper can be
stored in sealed bags. It should be dried at
approximately 105°C for 4-18 hours (until the moisture
content is less than about 0.5%) immediately before use.

25 The Figure is an SEM photograph of the texturized poly-
coated paper.

The resin may purchased in a pelletized or
granulated form and used without further purification or
drying. 1If surface moisture is present on the pelletized

30 or granulated resin, however, it should be dried before
use.

If cellulosic or lignocellulosic fibers are used,
they can be texturized, using the process described
above.



. 10. prepared with un-texturized poly-coated paper. The resin binds éPR 2002
* surfaces of the exposed fibers, creating an intimte blend of the TrI'b
network and the Y@3"H4¥atrix. The intimate bl ending of the fi 6’&?@5%3’5{’ he
resin matrix further strengthens the conposites. Cellulosic or 15

| ignocel lulosic fibers may al so be added to strengthen the conposite
further. Uses The pol y-coated paper/resin cérrposites can be used in a

nunber of appli ca%y%ag'[gg 5P _D(g“pc; $e@' € strong 20 and light weight; they

can be used, for tutes. The resin coating renders
the conposites water-r es"?}éﬁ é-?ﬁmp°§6‘:?ﬁe‘§ﬂrrré%? pEepasediae deddows- A

applications. Forstaigyde rubher (oigErdict esmpayndingi2edold mHke igahketéed whi ch
are staored out doos 4. 4%Bendeﬂae25:e@%' qe5uR] 1y ! @m@&ﬁﬁ)f&o%a&@éso ey

be used, for exa base, or, carcass veneer
Mor eover, the ¢o sﬁrtaé’é‘ ﬁﬁ n*§ AAAEL &R BBes}iﬁ‘F"’P"a%F’e reddafetl - gASEEE,
m |l ed, shaped, ispnimtlédminekess ale conpl bsgaagermunishedded doortdd, ret. The

surface may 3e 3%@?6 meeAEh?l%tﬁé&uqfie-g mEx}i@E@ tes;hzheemumdn ngﬁamﬂ e
were prepared ae fo st an rubper stic co roll m
v PU0 807 11455 S IBBPRE oY A5G TH9 APLER TREAPLEPHR) ‘S AIB0E. The
resin (usual |y irmixtaresr nfhe prRfjunigedr pgl:am@aetse)d wapendie drddedt hEEheat ed
roll mll. After at;sw:tlo]aoom apdes,1d henteesn banded on the rolls (i.e.,

rel ted and fused 10 the ol lopoles ORGSR 39R!ES S5 fﬂdegtothe

roll mll. After another coate papér wasa&edto
the nmolten resi n/’c‘%ﬂﬂalﬁhr‘?gtégéﬂ@ ‘?’ﬁ%&“i?fiewTﬁ‘éojpoqcy-’-’@@a‘t éﬁmEﬁaTr?ér“r\ﬁas Belded
over a period of @bairenlGompression Tioddedmposs tiel aspe st ietnd estanddréir om t he

roll mll, 10 cutcdyf:Re3RBA! fo1 @itk qilelcmgugg cool to roomterrper ature.
Bat ches of aboyt 80 g each were .conpression nolded into 6" 6" x 1/8"

pl aques usi ng ‘st andar d AR ol Wit S Tec FHFRLRR @ G?é‘blz‘oﬁp’o%’ietrr”&r]r

contai ns the fol I'wwery 15 chgraed enits tBonpuaredientsho. The | irgneddents

éormulnt (cr) HIt 9h8&%‘3%}1@%d98%M51@Yt%@ﬁ)en@@9ag@fé/0@%@911:99&96 'at24@s80 .
upl i ng agen rlex ow_ | ndex corrrrercra

ava:ol ablge ?rom Phﬁﬂ 5 oungéé u(?ﬂrazer “uSHh u’l’-%t%arrf/qgﬁ‘gt é? WT‘?‘F AR mesh Y

PoLYHOND 3009, cdﬂﬁﬁé’ﬁﬁ al ly available from Uniroyal 25 Chenical . The

pl aques were rmchi ned i Nt Apphep’ enbedimait ,Sphel MRGtedithteesiatbeaaccor di ng

to the procedur es,guld saedy) Qﬁé%@%&gr§p§&%$‘ fifla JRREE CHLILGH Oy o5

speci nens were teste or eac property ue for each
extruder equipped with co-rotating screws The resin and
the coupling agent are introduced at the extruder feed
throat; the pely-coated paper (and cellulosic or

25 lignocellulosic fiber, if used) are introduced about 1/3

of the way down the length of the extruder into the
molten resin. The internal temperature of the extruder
is maintained at less than about 190°C. At the output,
the composite is pelletized by cold strand cutting.

30 Alternatively, the mixture can first be prepared

in a mixer, then transferred to an extruder for the
extrusion and pellet-cutting steps.

In another embodiment, the composite can be formed
into filaments for knitting, warping, weaving, and



. 30.teat was cal cul ated. The properties of Conposition No. 1 are a égg 2
" Tensile nmodul us (10S 1) 8.63 (ASTM D638) Tensile strength at bre ng
6820 ( ASTM D638) %?“UF‘?H mate el ongation (% <5 (ASTM D638) 002

« wo 99mix~ Pcrrt~s9srm-s~ g Flexural Strength (psi) 12,200 (ASTM D790)
Fl exural nodul us (105 psi) 6.61 (ASTM D790) Anot her corrp05|t|on cont ai ns
the foll ow ngingredients:5 Conposition No' 2Ingr edi ent Am)unt (al Hi gh
density pol yethy Pa a e u |ng {,.810 1 Scrapped
mlk jugs, nelt #’%%\?vb}g%exié% ;&%XL.EQ gfoq’ §é$§8 pﬂn a ﬁl‘l zed using
rotary cutter w CRPORHPERSH’ tl"l’CEW"—@OGQ‘Fh’ée méﬂﬁerlPFésfé#mCorrpom ti onNo.
2 are asl5 follows: Tensile nodul us (105 psi)7.38 (ASTM D638) Tensi |l e

5638 B exur al St ?—Er%zr—ﬁgn—m-éﬁgé* R R e 009 50. Fl oo L?”nézﬁfﬁs( (108
psi)6.50 (ASTM D790) A ffifr BRGS0 CPBRPYress IpsivdRd neS¥H8% Pt i on-~To

3 1 nar di ef Aibens, (encipstilghedewigitip porg=irhylagmeék . 16The expobgdcoat ed

paper' 240 COUpI If&geegef@m & laSeied ﬂet%rkugﬁhlarplp&otrka&lwx
approxi mat el y Textur FBB? Ot%:m\i cutter  wth 2. nm nesh
va|

30 ' FUSABONDM M§°%88E)1ggé 5?1“% BaPBRt ST HRERSopEr ti es
of Conposition NGexguznkzeds t1"17GI P@?«Bnt Rihshréae drags ayadsalpks to7 beBA( ASTM

D638) WO 991114&53the19e5ﬂ£‘r1&l i facséd gt hna&o&ﬁaqalsohp%)c&hﬁdm@

el ongat | on (% FLexttala Sk RSl JdePhuT flcdRU BEpld05 AR LodsR APR

blnds to the surfaces of the exposed fibers, creating an
intimate blend of the fiber network and the resin matrix.
The intimate blending of the fibers and the resin matrix
further strengthens the composites. Cellulosic or

15 lignocellulosic fibers may also be added to strengthen
the composite further.

Uses
The poly-coated paper/resin composites can be used

in a number of applications. The composites are strong
20 and light weight; they can be used, for example, as wood
substitutes. The resin coating renders the composites
water-resistant, so they may be used in outdoor
applications. For example, the composites may be used to
make pallets which are stored outdoors for extended
25 periods of time. The composite also may be used, for
example, as the base or carcass for a veneer product.
Moreover, the composites when found can be surface
treated, grooved, milled, shaped, imprinted, textured,
compressed, punched, colored, etc. The surface may be
30 made smooth or roughed.
Exampleg
The following examples were prepared as follows.
A standard rubber/plastic compounding 2-roll mill was



., 6480 (ASTM D638) c5 (ASTM D63B) 10,200 (ASTM D790) 5.73 (ASTM D790)1l\g KPR 2002
* fourth conposition contains the follow ng ingredients: Conposition 4

| ngr edi ent Anmour®OPUN43Y gh density pol yet hyl ene) 160 | 0 Pol y- E6HVEW 1 Faber
240 Coupling agent' 8 Marlex 6007, nmelt flow index 0.65 g/10 mn 2
texturized using rotary cutter with 2 mm nesh FUSABOND MB 100D 15 The
properties of Conposition No. 4 are as foll 8ws: Tensile nmodul us (105 psi)
Tensile strength at brealéoégg' | timate el ongati Onﬂyﬁ% .20 Fl exur al

[ )ocd
Strength (psi) FIs&hed © 04 1%05 p8f) T8y (RERIA YGER) thsdermARE M D638)
c5 (ASTM D638) 12p€lietEASTMIDHRMes). 58s(adied BroGheobhatedmddi médls are
within the clai nearidha ftabbﬁéci@j[rﬁmtt'el%b t:hedt')esi'tn %368&2992?{%%01&\300?1;051 te
conprising resin reinforce at. l_east abo ol ycoat ed paper a
has been sheared {%'et'Hel stme%%d tfﬁse%n'f%r#!ﬁ rPﬁEé&s aﬁée s"‘l?b‘??éﬂ?i ally
exposed. 2. Thé cagnnssiwee ther|addadl tonhbe erallamildast Aftrutar®yhby wei ght
of | the pol é-coat el ves nligutds| Z€xh p%llyIESaQé)dT%%id jelre wak s@rﬁédnc% twaer ei nfthe
pol y- coat ed paper ri.s t, n nd. paper . conposi.te o
claim 3, wherein T?ﬁlgcr%oF)?Sg%gi?‘lé%pelﬁg'éergg?ﬁgt‘W‘e’%\%&ﬁpr?Is‘%sp%%rﬁ@%gﬁ\d 5. The
conmposi te of cl ai PAPET WR&r 8fded IRVezre @i ReFiod athabeys| AStTinutesi-n. 6. The
conposite of claimb5) wrHeidompbbeitéewam phast rem¢esd rEdom pakyedllyindne.
10 cut into sheets, and allowed to cool to room temperature.
Batches of about 80 g each were compression molded into
6" x 6" x 1/8" plaques using standard compression molding
techniques.
One composition contains the following
15 ingredients:

Ingredien Amount (qg)
High density polyethylene! 160
Poly-coated paper? 240

20 Coupling agent?® 8

! Marlex 6007, melt flow index 0.65 g/10 min, commercially
available from Phillips
? Texturized using rotary cutter with 2 mm mesh
?® POLYBOND® 3009, commercially available from Uniroyal
25 Chemical
The plaques were machined into appropriate test
specimens and tested according to the procedures outlined
in the method specified. Three different specimens were
tested for each property, and the mean value for each
30 test was calculated.
The properties of Composition No. 1 are as

follows:
Tensile modulus (10° psi) 8.63 (ASTM D638)
Tensile strength at break (psi) 6820 (ASTM D638)

35 Ultimate elongation (%) <5 (ASTM D638)



7. . The conposite of claim5, wherein the thernoplastic resin is
" pol ypropyl ene. 8. The conposite of claim1, wherein the conposite t@APRs26802
about 50% to abwai990& by wei ght pol y-coat ed paper and about PEIst&n7zdout
50% by wei ght resin. i 0 APR 2002 12 9. The conposite of claim1l, wherein
the conposite further conprises lignocellulosic fiber. 10. The conposite of
claim1, wherein the conposite further cenprises cellulosic fiber. 11. A
conposite conprising polyethylene reinforced with at | east about 2%
pol y-coat ed papeFlexuraleiSarengtiea@sidbout 50% by weligl2t00of(As™E Rirsid)coat ed
paper has been shestadll achitueXxfi@atpdhat the interqiagy fiabeuSp®
substantially exposed. 12. A conposite conprising resin reinforced with at
| east about 2% pol ycoat ed paper, wherein the poly-coated paper has been
sheared to the extent tMRREAEFeCPAPRYIHAICY cpBEaLRS ccheylfolaaving|y exposed,
and wherein the toffpaiieneskhas a fl exural strength of at |east 3, 000 psi.
13. The corrposgtgigé;%ltiisg; N4, vherein the conposite has a flexural
strength of at | ), pSt. 14. The conposite of claim 12) wherein the
conposite has a $PWEHSEALstrength of at |east 10, 000 psi. 1APQURtedaosite
conpri si ng resi nHigh nfemsdey polyetdylenest about 2% pol ycoat edspaper,
wherein the pol ypgpplefrRapgipdias been sheared to the 1 0 ARR 2002 13
extent that the Entgfnal fibers are substantially exposed, and wherein
oupling agent 8
10 ! Scrapped milk jugs, melt flow index approximately 0.8

g/10 min

? Texturized using rotary cutter with 2 mm mesh

? POLYBOND® 3009

The properties of Composition No. 2 are as

15 follows:
Tensile modulus (10° psi) 7.38 (ASTM D638)
Tensile strength at break (psi) 6500 (ASTM D638)
Ultimate elongation (%) <S5 (ASTM D638)
Flexural Strength (psi) 11,500 (ASTM D790)
20 Flexural modulus (10° psi) 6.50 (ASTM D790)

A third composition is as follows:

Co g3 .
Inaredient Amoun
High density polyethylene? 160

25 Poly-coated paper? 240
Coupling agent? 8
! Scrap milk jugs, melt flow index approximately 0.8 g/10
min

? Texturized using rotary cutter with 2 mm mesh
30 * FUSABOND® MB 100D, commercially available from DuPont
The properties of Composition No. 3 are as
follows:
Tensile modulus (105 psi) 7.08 (ASTM D638)



., the conposite has a tensile strength of at |east 3, 000 psi. 16. IHF 002
* conposite of claim15, wherein the conposite has a tensile streng &?Rég
| east 5, 000 psWO%NI4SThe conposite of claim 15, wherein the IOV has
a tensile strength of at least 6, 000 psi. 18. A process for manufacturing
a conposite conprising shearing poly coated paper to the extent that its
internal fibres are substantially exposed ti®@ form texturized pol y-coat ed
paper, and conbining the texturized poly-coated paper with a resin. 19. The
process of cl ai mTE@SipAePEFenIHie atebFRek s(REIher nopl648Pi EAFBEIDG3820. The
process of clai mlgimaber€lsnddrdont ¢p) of shearing the prsy axaeed paper
conpri ses sheari @Qe%&:glasfﬂ%ﬂrﬁ]@bi? cutter. 21. @opwgeé&ﬁohg gparing
al e S

a texturized fibrQus naterl proq§ss conpri si ng; earlng 80 y-coat ed
paper having i nt ELFXHTRE PRYWIYS, (HfAe B¥ent that thé-7At RSB D7PBles are
substantially exposed, resulting in a fibrous material. 1 0 APR 2002 14
22. The procesges of clai Fputtntlonpbsi¥i8hebonidihsS2hd BOl JsWao@t ed paper
conpri ses pol yethyl ene. an aper. 23. The processes of clalins 22, wherein
sai d pol y-coat ed %‘gﬁggf?ﬁﬁ er conprises one or nore |ayers of alunminum

24. The processesomposiniom N3 140 23, wherein at |east about 50% of the
fibers have a | enghhkedieneter ratio of at |east about 10. Amount
High density polyethylene! 160
10 Poly-coated paper? 240
Coupling agent? 8

! Marlex 6007, melt flow index 0.65 g/10 min
? texturized using rotary cutter with 2 mm mesh
* FUSABOND® MB 100D

15 The properties of Composition No. 4 are as
follows:
Tensile modulus (10°* psi) 7.17 (ASTM D638)
Tensile strength at break (psi) 6860 (ASTM D638)
Ultimate elongation (%) <5 (ASTM D638)

20 Flexural Strength (psi) 12,200 (ASTM D790)
Flexural modulus (10° psi) 7.50 (ASTM D790)

Other embodiments are within the claims.
What is claimed is:



25. The processes of clains 18 to 23, wherein at |east about 50% of’ t'he
fibers have a length/dianeter ratio of at |east about 25. 26. The1§rapﬁszmﬁ
of clainms 18 to 23, wherein at |east about 50% of the fibers have
| engt h/ di anmeter ratio of at |east about 50. 27. A texturized fibrous
mat eri al conprising poly-coated paper having internal fibers, wherein said
pol y-coated paper is sheared to the extent that the internal fibres are
substantially exposed. 28. The conposiltes of clains 1 to 5 and 8 to 17,
wherein: the resin is selected fromthe group consisting of polyethyl ene,
pol ypropyl ene, polystyrene, polycarbonate) polybutyl ene, thernoplastic
pol yest er &, pofyesmrgsite earapripipRarssin reipforoed mithat leasityahonf| 2l rAlyde, and
pol yam des. 1 0 APR 2002 15 29. The conposites of clains 1 to 17 and 28,
wherei n at | eastatedmapesdiabfhash beex pwared e dhaagxtenbrtbat g dnterpahgt h/
dianeter ratio of at |east 10. 30. The conposites of clainms 1 to 17 and 28,
wher ei n at | ealberalrgatsubstandiallyrexpesgtbsed internal fibres have a
| engt h/ di ameter ratio of at |east 25. 31. The conposites of clains 1 to 17
and 28, wherein at |east about 50% of the exposed internal fibres have a
| ength/ dianeter ratio of at |east 50. 32. The conposites of clains 1 to 17
and 28, wer ei Thaolpasite alf @ldim/ QYmmdfertineatelepsts adonn6er halwdightr eSthrmve a
| engt h/ di aneter ratio of at least 50. .AF. A A9;Il .A.A

poly-coated is texturized.

3. The composite of claim 1, wherein the poly-coated paper comprises

polyethylene and paper.

4. The composite of claim 3, wherein the poly-coated paper further

comprises aluminum.

5. The composite of claim 1, wherein the resin is a thermoplastic resin.

6. The composite of claim 5, wherein the thermoplastic resin is
polyethylene.

7. The composite of claim 5, wherein the thermoplastic resin is
polypropylene.

8. The composite of claim 1, wherein the composite comprises about 50%

to about 70% by weight poly-coated paper and about 30% to about

50% by weight resin.
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13. The composite of claim 12, wherein the composite has a flexural

strength of at least 6, 000 psi.

14. The composite of claim 12, wherein the composite has a flexural

strength of at least 10, 000 psi.

15. A composite comprising resin reinforced with at least about 2% poly-

coated paper, wherein the poly-coated paper has been sheared to the
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16. The composite of claim 15, wherein the composite has a tensile

strength of at least 5, 000 psi.

17. The composite of claim 15, wherein the composite has a tensile

strength of at least 6, 000 psi.

18. A process for manufacturing a composite comprising shearing poly-
coated paper to the extent that its internal fibres are substantially
exposed to form texturized poly-coated paper, and combining the

texturized poly-coated paper with a resin.
19. The process of claim 18, wherein the resin is a thermoplastic resin.

20. The process of claim 18, wherein the step of shearing the poly-coated

paper comprises shearing with a rotary knife cutter.

21. A process for preparing a texturized fibrous material, the process
comprising:
shearing poly-coated paper having internal fibers, to the extent that the
internal fibres are substantially exposed, resulting in a fibrous

material.
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22. The processes of claims 18 to 21, wherein the said poly-coated paper

comprises polyethylene and paper.

23. The processes of claims 22, wherein said poly-coated paper further

comprises one or more layers of aluminum.

24. The processes of claims 18 to 23, wherein at least about 50% of the

fibers have a length/diameter ratio of at least about 10.

25. The processes of claims 18 to 23, wherein at least about 50% of the

fibers have a length /diameter ratio of at least about 25.

26. The processes of claims 18 to 23, wherein at least about 50% of the

fibers have a length /diameter ratio of at least about 50.

27. A texturized fibrous material comprising poly-coated paper having
internal fibers, wherein said poly-coated paper is sheared to the extent

that the internal fibres are substantially exposed.

28. The composites of claims 1 to 5 and 8 to 17, wherein:
the resin is selected from the group consisting of polyethylene,
polypropylene, polystyrene, polycarbonate, polybutylene, thermoplastic
polyesters, polyethers, thermoplastic polyurethane, polyvinylchloride,

and polyamides.
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