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.CELLULCSIC FI BER COMPOSI TES Background of the Invention The invention
relates to conposVP¥2Y8 resins and cel lulosic or Iignocel | ul osPeT/E$dsR2681 5
Resins are used in a variety of applications) for exanple, in food C -
packag tainers nmade of resins are typically used once, then
discarﬁ@@“‘ﬁﬂ@ mmEIC and lignocellulosic_materials are produced;
proces used in large quantities in a 10 nunber of applications.
Once used, "¥H&Se fibers are us uetinidisscardBER agoMpDEIgERt eri al s. As a
resul t, there is an ever-incre Nt -0 | Lul osic and
IlgnoceIIuI05|c fiber, as vveIIa§ il e ?ﬁ%&;ggf the I nvention 15
In general, the inventi GRef éBVARELOR JifdsiePesOi FRTRRANGSACF eEpPinm BN
texturized celIube$nalcm1¢|QﬁummgnbUEQSquéi&mxmbéfbe i nvention features a

conposite including ar S her | G T ast
about 20 2% byyvvm ght %%r gnsr§¥ r@%ﬁd;/l 121,[ %I ggg%ég%o&t a@ g):aél{]gn%’t O%
texturized cel | uPsameler 1% PRGKBELRIf | bRgod Fﬁ§tﬂhﬂ%ﬁﬁlmﬁ¢eap§o f eat ures

a conposite that reathadese pm)y;eia}mhreﬂeeandn@é leteat dabeatddl% by wei ght
texturized cellulosic 0%eﬁ39@88?£'éﬁ&“¥ EQ??PI%EE-”Mite9¥29£'£¥%f'thher
0S

features conposites, inclu resin I Cc or nocel | ul osi ¢

fiber, that havePFPEREE %ﬁ?%ﬁ%ﬁ*k 8p afs?%a§%1§568tq%P¥RKFHﬁﬁ ingd tensile
strengths of Bt heabérabd HpR MG ipas. 3Onde wdi, tthesetfmbensvemblon

features a proceggyfofy ”&’i‘é’é% anwngé”’EPé?éxtz.%flot heaprocass, ”%ﬁ???oy c

shearing cellulosic or I| nocel | ul,osic rn1textur|z
or |ignocellul osi& PRLEYS T*ﬂﬁFQ5§ﬁﬁﬁnPﬂﬁu?¢qu(%ﬂ?ﬁ?lE%&FW%Qﬂ%‘ #eh a resin.
A preferred net hddgnocebluh3sdils fibRr, as well as waste resin.

Summa of nventiopn:

15 In general, the invention features composites
including a resin and texturized cellulosic or
lignocellulosic fiber.

The invention features a composite including a
resin, such as a thermoplastic resin, and at least about

20 2% by weight, more preferably at least about 5% by
weight, texturized cellulosic or lignocellulosic fiber.
The invention also features a composite that includes
polyethylene and at least about 50% by weight texturized
cellulosic or lignocellulosic fiber.

25 The invention further features composites,
including a resin and cellulosic or lignocellulosic
fiber, 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
cellulosic or lignocellulosic fiber to form texturized
cellulosic or lignocellulosic fiber, then combining the
texturized fiber with a resin. A preferred method

RN,
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~ 0° APR 20~1~ PCT/ US98/ 12661 incl udes shearing the fiber with a rotdr§ APR 2002
knifé cutter. Theyy) kg on al so features a process for manufacturi ng a
conposite that includes shearing cellulosic or |ignocellulosic PORAISI823661
conbining the fiber with a 5 resin. The term"texturized cellulosic or -

i gnocel lulosic fiber" as used herein, neans that the fiber has been

sheared to the extent that the internal fi-bers are substantially exposed.

At | east about 50% nore 10 preferably at |east about 70% of these fibers
have a | engt h/ di dmstefep giparigg Shef Thber apkih R resasypkei &e aphsten. | east

25, or at |east The AAvexeidh e leo trexturéded fidRies Fogh@uufdctisingl a The
conposites of the ht - wei ght) an

pnventign.are strong, 4l.i
i nexpensi ve. The cfg‘%/gﬁgpér#lg?% ll?s?géfd?g ?ra%aerltrf?e C%&r%ﬁgglg%(ésoﬁre readily
avai |l abl e; for exadfspreelinkgsim\fibeel and erninided thenfiberrvwitorposed of
resins, and wast e&egehlul osic or lignocellulosic fiber. Oher features and
advant ages of the inventd,Qn W, . ar omthe .description of the
preferred embodi ments t?lfél%egf%,gman#.}féﬁ%ﬁt ecgpsa'id;'ré‘?fl%r'olreflllgélggrel%??%ﬁl%f
the Drawi ng Fig. fibpE"aa2pheteyheseini mearktthatzéhenéibpupezs beamified [ ]
times. 25 Descri phieabedf tdhehdredftenteth&trbeeh NBitlesndlPEehers egb£oNposi te

| nol udes a resin agd,bexiuri 7ot agbbul ozl o ol.d i.apageLby! asige fiber . The
restn encapsul at es e fex i 78 cel | ul'osiT or T gnocelful'ostc fiber and
hel ps control 1o h@rehigpabby &b kadstcahpeti 1e%, Rfe thesenfibers thavesfeers t he

ext er nal :ogds t Qehfehf & batie e (W/Dl)eﬁ&Sid:f@ffa'd)anEtOm efiyté onment al and
structura amag e siLtes _n t 20% about 60%
more L 170 ABBRESBOSY o GHIRESeE ok M RS, SR SRR ot S0
by wei ght of the ‘P&ESHRLZES fiftess 16f she¥Rnsn iFi@-ude pol yet hyl ene (i ncl udi ng,
e.g., low density pol yetinel epepasitds gif Thdepsesyntpoiiaidtiloanaye

pol ypropyl ene,cp re Jo] Y/ bo e, | en ther i

pol yesters, p%)?yg'ltt%g%,' ?ﬁ%?%ﬁ\i%%l' CQ%%W%%%%E’%'Pv@e. oﬁaoéaeﬁéta&%her
resins. It is pr&F&frBa TRsE Ghfe SOBBPRLEAR RIS TedRiny aval bablisdder
Preferred resinseixacplide pioéyetdy liantud® aistayaledpcopyhenersi ¢dmptaled f | ow

| ndices of |ess tpanegd; gt 10,1 '%as%@?c@?il?l&éfi{ %Irafi'ié loééfl%i@é&cl ALY m n.
The resins may be purchasedaas virgin material) or brarned as scrap or

waste materials, and ar OHFeFafPICpint RadeddvaAnpaIERISL dde dmYenPieRer abl vy,
the resins ar20 will be apparent from the description of the preferred

embodiments thereof, and from the claims.
Bri Degcription he Drawin
Fig. 1 is a photograph of a texturized newspaper,

magnified [ ] times.
25 Degcription of the Preferred Embodiments

A preferred composite includes a resin and
texturized cellulosic or lignocellulosic fiber.

The resin encapsulates the texturized cellulosic
or lignocellulosic fiber and helps control the shape of

30 the composite. The resin also transfers the external

loads to the fiber and protects the fiber from
environmental and structural damage. Preferred
composites include about 20% to about 60%, more



15 obtained as 'scrap or waste resins, as these materials are |ess 1UAPR 2002
‘expensi ve. A preferrefgsgsource of resin is used polyethylene mlk bottle

The texturized cePAPEY” or 1 gnocel | ul osi ¢ fiber provides the"@'ﬁﬁ%@?ﬁﬁé
with strength. The conposite may 20 include from about 30%to about 90% -
nore preferably from about 50% to about 70% of the texturized cellulosic

or lignocellulosic fiber by weight. Exanples of cellulosic fiber include
paper and paper products; exanples of |ignocellulosic fiber include wood,
wood fibers, andpZ&ieoably eibousd3aht beiatbeut &weby weight evf e deri ved

from kenaf, grassesinfice hulls, bagasse, cotton, and jute. A preferred

| lTulosic fib [ ' f d |, N fib | ud
Vute and kenaf . The conBBerPess 150 dHEPudB ONpITHy SOUAEES The 50 -

coupling agents Héhpludinmnc .ghe hodrdprsityx dolyerbytene handydgbphobi ¢
resins. Exa”p|§5d@55§9y%él%t@ﬂqghé)é%}é aﬁl%bc BOhysk e d1odi f i ed
‘?n

e in efrom ont , Del awar e)

pol yet hyl enes suc&
and POLYHOND (avEP ?iﬁfgb?’?%trﬁ uﬁ’PP—B?‘é erm§8 Bt d Lﬁs)te§§r| es. A
preferred coupli pglugeners.s thermppl 991 P3 38 yur4thane), APVR 20ARCTREAS/ 22661

mal ef i ¢ anhydri dgcHpdi fé@fhéﬂl ghtdQBSbi-é/f&%éh‘ittMEeEBe Sf@éhr?é HaWeARONR, VB
100D. The conposi t Efr n con% addi tives % hJH' ) the art
of conpoundi ng, 82?1 i z B YU TEAT %ng\g’ﬁ el e&‘ﬁ? en

opaci ficers, heaendt a%lmmvsleneowethrﬁ\%lt filave indiaeslaof sledsi Gbades,

i npact nodi f| er sg/pbohos} advd ImeéSpré.fldra’ﬁmy Sledlsi ehagents/1Pmapar ation of

Starting Materials If s apcIIuI03| llulgsic fib 10 used,
it should be cl eaned angEl rFea e e 6 (%g'lgg %Cr? %5 é’nlggepl ﬂf‘g'iT’Caslrl 58T

must then be texPBERZRRA RF Gexrapt OFsW%mlwr\matlﬁ t fed t 498 ruMaddyi ¢ resin.
The fiber can bepuexhagéd ch lp%lmetaaydmen@f Pragebebplpf . tﬁ@@&&ﬁh@ahreeans

or conbinatio reof Apreferred af 15tetur i.ncl udes
first cutti ng{?hégge ost COFPI | gnoce%]u e f P hes r]:%&':.aﬁ.s $¥%-inch

pi eces using a sﬂ&ﬁéa?’ép%!lﬂlﬁeng Appaeiexred m@eppécé%sm elg weedshear ed
with a rotary cubbep&tﬁyme{rh@&\ﬂhebeeelé@val | abl e from Sprout, Wl dron

Compani es) described i nf_.[‘ﬁgr EXxéu)tZ e@%@llﬁggﬁwbﬂ%c@ﬁuﬁﬁic b(-:-r29

(1984). The texturized asse reen. |t
can be stored i nPSe¥Lees b C°F‘P°§h6ﬁl‘ﬂl% huesgtae app? cSQTRASACE TBBC f or
4-18 hours (undi hinthedeof Sdmiradbotentest o SahAss sokanmebe ubr £ dx%bliynmiedhnat el y

25 before use. THEALES Sy Y g puschased i & Belielided of qauLal o

formand used w urifrcatio nol st ure
is present on thélEéPF%H@&PJ(SJr fgbaﬁubmwefeteu ni xn@ak%%rof CteléwéersaCbe
dried before 30 #sBer iN¥2 MY 23p3B and paper products; examples of

lignocellulosic fiber include wood, wood fibers, and

25 wood-related materials, as well as materials derived from
kenaf, grasses, rice hulls, bagasse, cotton, and jute. A
preferred cellulosic fiber is newsprint. Preferred
lignocellulosgic fibers include jute and kenaf.

The composites also include coupling agents. The

30 coupling agents help to bond the hydrophilic fibers to
the hydrophobic resins. Examples of coupling agents
include maleic anhydride modified polyethylenes, such
those in the FUSABOND® (available from Dupont, Delaware)
and POLYBOND® (available from Uniroyal Chemical,

35 Connecticut) series. A preferred coupling agent is a



- 5 1 0 APR 2002 PCT/ US98/ 22661 Preparation of Conposites The compo}ilt 4PR 2002
.can be prepared a%:églah@gs A standard rubher/plastic conmpoundi ng 2-roll
- C.

mll is heated to The resin (usually in the form of pdlqTé{saszzegy,
granules) is added to the heated roll mll. After about 10 m nutes, the -
coupling agent is added to the roll mlIl. After another five mnutes, the

texturized cellulosic or lignocellulosic fiber-is added to the nolten

resin/ coupling agent m xture. The texturized to fiber is added over a

peri od of about I®lfisurabydThde copdibfiad highr denvitly focdivethelene! sugh |,
cut into sheets ay mida@ontet @geco@dptf o0 roomtenperature. It is then
conpression nol ded into plaques using standard conpression nol din

t echni ques. 15 Al f er nat i@le y,omgorﬁlffgg, c?ﬁc%f%os cé’nlggﬁﬁu?§g+'fﬁveers‘n§n%?ﬁ‘x'é?, i's
charged with the thapeedinetihs. aThecf epmasiveddogar 8uch »esd plaigic ol zémes,

tenperature issnaiybrdicagdsat ahessxidit AbghclDéerd heticX sHRB1 EBFedd1EN bE
conpr essi on nol ded., 20 Ig aggt her_enbodi nen t he.ingr.edi ent sggg&pbe m xed
ch

. t,.

in an extruder miSerCEaEy | A5%E° MRS fi'n}’lm%%s'eiﬂpaﬁérm Tt wi t h
co-rotating screvgiotpssapdsinennd and ardusitpAgcag@entsre i ntroduced at the
extruder feed throat; the cellulosic or lignocellulosic fiber is 25
i ntroduced about 1/3 of . the v.down the | ength of the extruder into the
molten resin. Th Prenadacysf EVsls ' £ Qa' truder is maintained at
l.ess than about 190C. Atlf mcxam gedlulpeiewipddioneceslubesin ifidgrbyscol d
strand Cﬁtti ngo S%eﬁ,t etNahbu Bl Ybe tdldfied Uha aled) r%&eegnapﬁw dh a
m xer, then transf.err . €X r r trusion.a et-cutting
steps. |n anot hef?13?8%%%%%???&%{%%6@%{5% ghggnS%eg‘?%rurﬁ%& elanPgs??%elrts,
usi ng fi ber-for niify cCBERARGuESt RNt GherIoPiReseciFegime afhe fiber AR 2002
WO 99/ 73138 PCT/ W0 &eZfaelzedbusBinaiy it Of & heufl¥peT mechARiégLsul ting
conposites inclu ne I , sul at i.Lhin i e matri x.
The fibers form g%agltst’i.%?%é?gm})?%{)%ﬁsp%h%%%g\?fde‘g ?%eélg(%]r%gog‘?f égévi% 5
strength. Sinédé t4extpEizgpgsigcbndes dHigs] ICUEBiRg $her&elilalegie ®¥ zed, the
amount of surfacdigmeaedvalbsabtefiebaitd a/ahecsd e inkh pieeaseasyingn
conparison to co i r i -Lext by ; |_u i
| i gnocel | ul osic ]Egl) %Z.'ra Eﬁ%ﬁg ?ggﬁ%ﬂﬁ’%ﬁ% It% uEsHe g{:ﬁ%%goelge%es 288 Enéh

sheared with a rotary cutter, such as the one (available

from Sprout, Waldron Companies) described in Perry’s
20 Chem. Eng. Handbook, 6th Ed., at 8-29 (1984). The

texturized fiber is then passed through a 2 mm mesh

screen. It 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
25 before use,

The resin may be purchased in a pelletized or
granulated form and used without further purification or
drying. If surface moisture is present on the pelletized
or granulated resin, however, it should be dried before

30 use.



10 of, the exposed fibers, creating an intimte blend of the fiber ng@wgpk 200
and the resin matrix. The intimate bl ending of the fibers and the resi 2
matri x further stwOR92Be8s the conposites. Uses ' 15 The resin/ feclhrissn266i
conposites can be used in a nunber of applications. The conposites are -
strong and |ight weight; they can be used, for exanple, as wood

substitutes. The resin coating renders the gonposites water-resistant, so
they may be used in outdoor 20 applications.” For exanple, the conposites

may be used to rqug@Q%%gh%ﬁ Yhi &b R8 ralsor ed outdoors for extended periods
of time. Exanples Sites were prepared as follows._ A_standard 25
rubber/ pl astic corrpoung?ﬁt? SOFBPFLRE Ic‘gﬁasb%é’ﬁfa%r?% % LAIFEWSTherr esi n
(usual ly in the fagamdekdpelibees/mragriangbepdundingaddedliomi he ieateaderol |
mll. After about.,18,8.pghes, t (-XIR r f .81, ol

mel ted and fused tto tzhe ?ol éz.#%&?c}&pﬁiﬁgigﬁ%%& \%%% g%’ok‘tﬁhééfn Lge&c}eeétsto t he
roll mill. After “nSFRBRLERY el fridffsss Pt hBe cReT D IR Lomitt gn IS I oei ¢
fiber was added tedoubelfvinisute®sitiec coppligg epgamt Hisxtdded tiheheelrbllosic
or VD 99123138319 A PR 2002, REHUSI8L23Ch 0 es,7 crlel 9BREGLL L OSI C i ber

was added overa period of about, 10m nytes. The_conpqsit s then renoved
fromthe ol mi FELAbLoRhE oo HSTPCd T AP 1B AP0 B0 BREES GomRe

t enper at ur e. 5Bat cldsenf rebbui c8P g rgaelener vixtome.es Fhentent weikedt 06" x 6"
x 1/8" plaquegousiipdrst 8ngdanél Ay @S pe@RodDbEli HHhRChBI AURSLHe conposition
cont ai ns thefoll ow ngingredi ents: 10Conposi ti og No. 11 redéﬁ{\t Agguntéa) Hi gh
density pol yethylene '1 CE"REREPEPEY TEOYS CBE?)T‘i%ge et M8 5THE
properties of Corpssi sheatfoand arld qwedf 6bl oesl Riexpoal tenperfiure.psily9, 810
(ASTMD790) Fl exur als #REH! 88mpddss i Id144d( %&%%%%@Augﬁﬁer&mm&s' tion

contains the foll ow ngingredi S: si.tion ngr edi ent Amount (a) Hi gh
density pol yet hy“6R&* i%g%d‘%ﬂﬁg%@% 39¥Coupl i ng agent ' 8The
properties of l&onpositi ddtegnagavelys 4 ohixexs: BleRkuaala Sanbugthitpsingl, 060

(ASTMD790) 30F| exuiglerN0dy! &8afddP with @h@&ﬁ#&i‘j@i&@. Manb exndedlient s

Texturi zed using _rat ar.%é gutter Wt APR 2002
Rafe

WO 99/23138 _ g 2*& nb‘ﬁ*a’r’rf’en"t"ge Fg‘?ﬁfngﬁﬁgﬁ?e%%ggﬁégg‘géﬁ g 8/ 12661
VWhat is clai med ithan about 1920°C. The mixture can then be compression
molded.

20 In another embodiment, the ingredients can be
mixed in an extruder mixer, such as a MARIS (Turin) TM 85
extruder equipped with co-rotating screws. The resin and
the coupling agent are introduced at the extruder feed
throat; the cellulosic or lignocellulosic fiber is

25 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 fibers, using fiber-forming techniques known to

35 those in the art.



10 APR 2002 9 1. A conposite conprising a resin and at | east about Z%Fyﬁﬁf 2002
wei ght fiber, wherein the fiber is cellulosic or lignocellulosic fiber t t

has been sheared tWO#MR31¥xtent that the internal fibers are subspcEussahies
exposed. 2. The conposite of claim1l, wherein at |east about 5% by weight -

of the fiber is texturized. 3. The conposite of claim1l1l, wherein the fiber

I's newsprint. 4. The conposite of claiml,_vxé'ue_rein the fiber is jute. 5.

The conposite of claim1l, wherein the fiber Ts kenaf. 6. The conposite of
claim1, wherein bhgndeSidy icF ¥REAZLASE r. 7. The conposite of claiml1,

wherein the resin1s eache raft board. 8. The conposite of claim1)
wherein the resinis a tﬁgf’nﬁﬁ?'éﬁrt’ir@ FESPRS1ESS W%BSPFEW‘B’F":C‘? im 8,
wherei n the thernbpbessi crraagpsmlisegovystitylaemesiaOmadii corfhesiftieerst cl ai m

8, wherein the thespppl asidiG deedeBwbsk POINRIEORYLEDges ldhe TR AS |/ €1 Of
claim1l, wherein the co 05|St_e conpri se albout 50% t o_abaut .70% b%,gﬂl ght
fiber and about® 3858 ¥ Ybout®*55% b e\/\%?glrﬁ =S R 9.[?9“% Sitfet1oeT
conpri sing pol yet hyl eeretuwizeidor ¢tbe anotnttofl sagstaaborred %vedilabileskto or
lignocel lulosic fibgs, cohalLirksah h8asheAdg,59%0 Qéfm[![!ﬂigstgn @ the

0

cellulosic or lignocellul osic fiber haslébeen srt_lear. ed the extent that the
internal fibers a8 RUbEtSthH PPy e 8xBbsRd R TEX R ¢8RP T 1 55T PEi ng resin
reinforced with ali¢ressllabofic2fiber| ul B cregin| bindectd Hhssistirfabes,

wherein at |easd gbothe WPV BBEs Of chdift i6R) hH! 08t tmdfie IH1@RRC ) Hhasi C
fi ber has been shga}éed to th extdegﬁl t hat. thetl nterngl fihers are
substantial |y expbs®t %%td"%i:eraéll n-tRe” TOHh G - F&*has & 18 ® strength of
at least 3) 000 pbiendirk) ofPRh2oG2beys and the resin matrix further

strengthens the composites.

Uses

15 The resin/fiber composites can be used in a number
of applications. The composites are strong 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

20 applications. For example, the composites may be used to
make pallets which are stored outdoors for extended
periods of time.

Exa e
Composites were prepared as follows. A standard
25 rubber/plastic compounding 2-roll mill was heated to 325-
400°C. The resin (usually in the form of pellets or
granules) was added to the heated roll mill. After about
10 minutes, the resin banded on the rolls (i.e., it
melted and fused to the rolls). The coupling agent was
30 then added to the roll mill. After another five minutes,
the cellulosic or lignocellulosic fiber was added to the
molten resin/coupling agent mixture. The cellulosic or



14. The conposite of- claim11) wherein the conposite has a flexural 9¢p ﬁPR 2002
strength of at |east 6,000 psi. 15. The conposite of claim1l, wherein the
conposite has a flwaeyzmhssstrength of at |east 10,000 psi. 16. A RHAGRESRECT
manuf acturing a conposite conprising shearing cellulosic or |ignocellulosic
fiber to the extent that its internal fibers are substantially exposed to
formtexturized cellulosic or lignocellulosic fiber, and conbining the
texturized cellulosic or lignocellulosic fi ber-with a resin. 17. The
process of claim ' hectesin, ] e I ic resin.. 18  The
process of claim %%’n%ﬁer%ln%%lheféggﬁ %4sss%é1t§rgi Eﬁgg h%sé:eeﬁﬁou §i 8Pgpe 18

| i gnocel | ul osic fMpBEL®Hnprises shearing with a rotary knife cutter. 19. A
process for pLepa_'ri ng a 1I‘|ﬁ?ét luds:hg@siicfei anaush@ifiltfefrﬁo’:ued Ebempﬁﬁfeﬁ@.; mill,
conpri sing: shear I C_OF el lu C er| avi

internal fibers, !t:{c})gtﬁ’é&gx h%rﬁ%sst’ hggdt%ielg?qﬁet%e}:ﬁafgﬁ bteormsattoé:’rme%s?ﬁ'ﬁgfaﬁ‘gfﬁl ly
exposed, resul t? n§arahes 1 taRauEe 809 aRls WeaEeFPEPTegRLOmTiNOldedctBtes of
claims 16-19, whesein saixl 1 plagiés aisirgyseantibbd aSdnprdis@bhahol 8ing

sel ected fromthe.groip. consisting of cotton, jute, paper, and paper
products. 21. The processes of clains 16-20, wherein at |east about 50% of
the fibers have a | engt hPBRafeTRYSItdOR0COREHNG et £ohdaving 22, The
processes of clai isgaé&ddhtsvherein at | east about 50% of the fibers have a
| ength/, dianetggy ratio of at |east aggﬁ%o%%g#rzghg processes of clains
16- 20, wherein at |east about 50% of a | ength/di aneter
ratio of at |east about 5BIredient texturized fibrous mat eMEQMREEHYrising a
cellulosic or lignocel | uhaghcdemdinry poligavhyenent'er nal fiberso wherein said
cellulosic or lignocellu [ ,ak is sheared to the ex t that the
internal fibers are subs%)gﬁtfqg‘?%ﬁ%fg%ed. 11 25. The corr%gés]i tes of
clains 1-8 and 11-15, wh&EPBPHINGAF&MEsin is sel ected fromth® group

consi sting of 1ol Ybé hytapexties pir OpybesiciognoNpst yrare, aspdoldawkbonat e)

pol ybutyl ene, thernopl askhg,pely heehPeby £t hers, thermppd ast jLory

pol yur et hane, pol é\“ nyl chl oride, and pol yam des. 26. The conposites of
claims 1-15 and 287°%herein at |east about 50% of the exposed i nternal
fibers have a |ength/di aFéernrahtnagiudfusatiloeasti)5. 27. The.ZoOn{RsIM es of
claims 1-15 and 2ggq94herein at |east about 50% of the exposed internal
fibers have a | ength/dianeter rq?ti o of at |east 25. Zﬁ. hg conposi tes of
claims 1-15 amP 25, wher & eGP LRPOIHHLPR TR & ng‘B L3 er nal

fi bers have a | enghpredteratser ratio of at |least 50. 0 APR 2002 29. The

conposites of clains 1-15 and 25, whepghdsatid£agt, about 70% of the exposed
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The properties of Composition No. 2 are as follows:
Flexural strength (psi) 9,060 (ASTM
D790)
30 Flexural modulus (10° psi) 6.78 (ASTM
D730)

Marlex 16007
Texturized using rotary cutter with 2 mm mesh
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2. The composite of claim 1, wherein at least about 5% by weight of the fiber is

texturized.

3. The composite of claim 1, wherein the fiber is newsprint.

4. The composite of claim 1, wherein the fiber is jute.

5. The composite of claim 1, wherein the fiber is kenaf.

6. The composite of claim 1, wherein the resin is magazine paper.

7. The composite of claim 1, wherein the resin is bleached kraft board.

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

9. The composite of claim 8, wherein the thermoplastic resin is polyethylene.

10. The composite of claim 8, wherein the thermoplastic resin is polypropylene.

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

about 70% by weight fiber and about 30% to about 50% by weight resin.

12, A composite comprising polyethylene reinforced with at least about 2%
cellulosic or lignocellulosic fiber, wherein at least about 50% by weight of the
cellulosic or lignocellulosic fiber has been sheared to the extent that the

internal fibers are substantially exposed.

13. A composite comprising resin reinforced with at least about 2% cellulosic or
lignocellulosic fiber, wherein at least about 50% by weight of the cellulosic or
lignocellulosic fiber has been sheared to the extent that the internal fibers are
substantially exposed, and wherein the composite has a flexural strength of at
least 3, 000 psi.
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texturized fibrous material.

20. The processes of claims 16-19, wherein said cellulosic or lignocellulosic
material is selected from the group consisting of cotton, jute, paper, and paper

products.

21. The processes of claims 16-20, wherein at least about 50% of the fibers have a

length /diameter ratio of at least about 5.

22, The processes of claims 16-20, wherein at least about 50% of the fibers have a

length /diameter ratio of at least about 25.

23. The processes of claims 16-20, wherein at least about 50% of the fibers have a

length /diameter ratio of at least about 50.

24, A texturized fibrous material comprising a cellulosic or lignocellulosic material
having internal fibers, wherein said cellulosic or lignocellulosic material is

sheared to the extent that the internal fibers are substantially exposed.
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27. The composites of claims 1-15 and 25, wherein at least about 5S0% of the

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

28. The composites of claims 1-15 and 25, wherein at least about 50% of the

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

29, The composites of claims 1-15 and 25, wherein at least about 70% of the

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



