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Starch is a naturally occurring polymer isolated from™ corn, llgnm potato, rice, elc. and is made of
repeating amylose units. Each amylose unit contains 73~0H groups.~Starch has been referred to as a high
polymeric carbohydrate composed of a- glucopyranose units joined together by a-1,4-glycosidic linkages. A
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Starch is a naturally occurring polynmer Isolated fromcorn, |ignin, potato,
rice, etc. and is made of repeating anylose units. Each anyl ose unit
contains 3-OH groups. Starch has hgeg4seigyged to as a high polyneric

car bohydrat e conposed of a-glucopyranose units joined together by a-1
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cat al ystExamie ocat al yst to be enpl oyed: fief erence can be made to the anounts
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The corrposf"f e a‘l'aﬁ?br'lgsag er ¢en pol ymer, especially
when t he polyner is a polyolefin such as polyethylene or pol ypropyl ene,
will generally be useful in preparing4articles such as trash bags, shopping

bags, 6-pack rings, and various types of bottles,
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30 cantai'ners, and w appers. In .a preferred enbodi nent the polyner as

abtai néd is used for making shaped arti cI es, preferably filnms and
containers. A further understandi g ‘ﬁ {18 gyr esent invention, its objects,
and advantages will be provided by the follow ng exanples. In the exanples
unl ess indicated otherw se the starch was dried in vacuumat [err] until a
noi sture anal ysis of approximately 0.5 % by wei ght was obtai ned. 35 Exanpl e
| A series of runs were conducted to determ ne the ef.fect of the starch on
the pol ynmeri zation of ethylene with a catalyst sold By Catal yst Resources,

| ncA~whi ch was- prepared R ;a proce®s ¥f 4 he general Bype 40 disclosed in
U.S. Patent Nos. 4.363,7 47325, 8377 &hd*4, 83287 988;and cont ai ned about 12
W. %titanium The catal¥st Ls opng Wai gh S pre.pareﬁ by form ng a solution
of titaniumtetraethoxide aﬁda nggngsnglm«chlooriden andgt hen preci pitating a
solid fromthat solution §y the addition of et hy“|I al Wi num sesqui chl ori de
under conditions such th ﬁl?rgp(g ygergi g degposi teed L@on the solid. The
resul tihg solid is then cofftatted @ith t1t&ni tmtetrachloride. Such

catal ysts gener ally contaig 1.to 30 vvel ght percent pgepol wrer, nore 45
typically 4 to 10 vei ght pdrdgntz pRepdl ¢hek. Fhe cochtal ygf is

trial kylum nium preferabl t°t|€1h | um nFuny 1en thgs exa?rple als5 w. %
sol utign of triethylal um nim€ n“hept dhe: Swas use® as Ihe cgcatal yst. The
hydrocarbon sol vents_enpl ogeds wer emdegassed and«dri 62l oveg activated

al um na or nol ecul ar &ieve bef @ esus®e. SThe cat & yst and fhe starch were
each individually sl gried in cycl ohexane so that th@y cofld be transferred
usikng a syringe or ti&ough a yvakve~and Beedl eca&sentﬂy UEtrasound was used
to ensere that the 5 sl uﬁrl,ps 2r efmined ugi form Th,‘e pol yrrerl zation
reactions were conduced in a 1-gallon stirred autodt ave. ¢The catal yst,
cocat al yst, and starcs'u wer,q charged to a dry reactor; undeg counterfl ow of
et hyl ene at anbi ent t-errper ture, 1o thig egaggl & t he catakyst and

cocat alé%st wer e br ougiht i n§o <togt ast W &h gach qt her.. bef oge the cat al yst
was br&ught into contiact wWjth the starch. The react& was;seal ed and

et hyl ene fl ow was -t @pped. |sobutane was then added s reacti on sol vent.
The reactor tenper t e wg then increased to 55 [err] af which tinme

- hydrogen was addedsjt & prov§de a_payt il gpressireg of 20.42 KMPa (47 psig).

Et hyl egg was adde tQ provgde ag paa:t|°al °.pr‘&sajre. of 8. 48 §Pa (200 psig).

The reaction terrperature d ethylené pfesSure fere graignt dined for 1 hour.
After that the sol verh!t was®renoved and the pol yner \nas..COBI ected as a dry
fluff. The pol ynerization variables and the resul t530bt=a| ned are shown in
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The data in Table | illustrates that at lower levels the presence of the starch actually improves the

s5 activity of the Catalyst Resources, Inc. catalyst. When no starch was added to the reactor, the productivity
of the catalyst was 25,000 grams of polyethylene per gram of catalyst per hour. The addition of 1 gram of
dried starch, i.e. a starch/itanium molar, ratio of 250, caused the productivity to increase to 27,000 grams of
polyethylene per gram of catalyst per ‘hour. Th? productivity: further increased to 30,000 grams of
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25 polyethylene per gram of catalyst per hour for starch to titanium melar ratios of 500 and 1,000. The data

* revpgaigCthat once the starch to titanium ratio has been raised to about 2,000 the @jtalyghis no Mgye activeS

| - ~~.J thap whey ng @tarcin was employed ih a combinatign with a cajalyst. The fact that the staich actually
| ~~i~~increases the_activity of the catplyst is parficulgrly surprising)sinceheach mylose group of the starch 3Q
4) N05 ccontains 3-OH groups which would have been expected to poison the catalyst. 3 3 96
go@ The oss irg prodyctivity O)b ed at high ﬁtarch to titanium ﬂ'°@ ratios is shown by the table to be
rever lb . Thus, while’run 8 givas’a productivity of only’ 11,000 grams of polyethylene per gram of catalyst 30@
ta 3’@5@ to tj_ta m molar ratio of 4,000, by increasing the triethylaluminum the productivity can

d agal mg By incre sing the triethylaluminum from 1.7 to 2.8 to 3.9 x 107% M, the productivity
11,

':t 21% 3@ 33,000 grarr/\s of polyethylene per gram of catalyst per hour,
specﬁvely In Runs 1-8 of aluminum/Aitanium, i.e. the ééam atom ratio, was about 132/1. In

U4 Iins™7 and 8 the MBiar ra&>o¥al§r§lnutﬁtovtﬁanﬂfn o abdue sl @867  respetivEll. MOBolietd StTC
WaS ade that fhelsthren! 8 tie dakbiysOlstiod ard. Qetel’e%énbbusly Nisperbdd in &8 ligh# msdium whereas theUU
4)e * . wiethymalominam isOn solution and is free to interact WilRitRPsotid.—~~ Pl 49 0 w@so 'O of
t he c:at al yRin 8vasmatistrdd3Othalr il s pabibip ab metahyﬂi@nﬁeme of polydner Gihile af thb Ysaine iENe
hour . Tlpedadihgiatdomposiaé cahitalning mMod thahrdnagih Staeh @hhe donsiteredl bivtiayraaiaiiié.i t ani um nol ar
rati o of 250, caused the productivity to increase to 27,000 grans of
pol yet hfkampie Iber gram of catal yst per hour. The productivity further
| ngreased to 30,000 grans of EP 0 430 155 B1 polyethyl ene per gram of
cat al 39$t peje PrITRIe ie §6t farthdp demangirate thepffegiofghergp °ﬁd8ﬁ steyeh epntentomoigiyrg 0‘1“‘%0 The
dat a r e éfaé"ht W&F°’Bﬂ€@°’t9‘?é“°sﬂ°é¥f’\?ﬁai'?9 T’]°t°&‘ﬂ'h’?}rﬂ‘ %PP vqﬁg{gre ﬂ@éﬂ"‘? &'f sebforth

7ol et Gl oyea
: EC?GCO '] T/%E} :g:‘é% ihth t and tpﬂg Ef oarggne %Iaer re
t Maichty £tt
each a ,ee gftgmgsach té JH groups |ch wo d
been expecte 0|so t he cgtal oss 'n productivity observed.at
hi gh starch to tltanlun1nDIe ratlos I's shomm by the table to be reversible.
Thus, while run 6 gives a productivity of only 11,000 grans of pol yethyl ene
per gpam of catal yst per hour at a starch to titaniumnolar ratio of 4,000, .
by increasing the triethylalum numthe productivity can be raised again. By
Increasing the triethylalumnumfrom1l.7 to 2.8 to 3.9 x 10-3 M the
productivity 10 inproved from 11,000 to 20,000 to 33,000 grans of
pol yet hyl ene per gram of catalyst per hour, respectively. In Runs 1-6 the
mol ar®ratio of alumnumtitanium. i.e. the gramatomratio, was about
132/1. In Runs 7 and 8 the nolar ratio ff alunminumto titaniumwas about
220/1 and 307/1, respectively. it is believed that the starch and the
catal yst solids are heterogeneously di spersed In the liquid medi um whereas
the triethylalumnumis In solution and is free to interact with either
soli d® 15 Run 8 denonstrates that it |Is possible to obtain high yields
of polymer while at the sanme tinme producing a conposite containing nore
t han enough starch to be consi dered bi odegradabl e. Exanple 11
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This exanple is set forth to denonstrate the effects of charge

arder, ‘starch content, noisture content in the starch, and conononmer on the
pol yneri zation. The catal yst and ¢pcghs) 6xipiere the same as set forth In

Exanple 1. Runs 1-3 are the sane as in Exanple 1.
Is Intended to denote that the cocatal yst and the catal yst

phrase [err]

In this exanple the

wer e conbi n&be pahyetirationsweremaripd out osingetbe savietdandrd eonglitiensdiat warh @sedlin BeeplAl / St |
is intended to indicate that the cocatal yst and the starch were conbi ned

t oget.her before 25 bei
[erv} is Intended to

g~contacted wtk { he qatQl yst.

Finally the phrase

i Late that"tie Cat al y8t has”conbined with the

starch®rior to beingwconbined with the cocatal yst. 30485 40 45 50 56 EP
0 430 15 Bl The poly régz&ti;?ns“.mé‘re“baf;ri @d gutgus'g ng'¢he sane general
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55 The data in Table Il shows that the order in which the three components, i.e. starch, catalyst, and

cocatalyst, are added is important. When they are charged in the order of cocatalyst then starch then
catalyst or in the order of cocatalys_( then catalyst then starch good productivity was observed. If the
catalyst and the starch were mixed prior to the addi_ylon of the cocatalyst, a drastic reduction in activity was

iy
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. af ___caals ointe ore fcoct t ten catlstte sach goo prd vt was
obsered If th J: ~ ~~~~~~~~~mmmmmm D _ h o

caal s arpbsdnfed. Is&dseljevedthatithie may passibigtbe daeliot titeeatér associatadiywith the elarsh eved tthongh
atvit a the agoudt bfAwater is very low. 17 is@®dsidered that the cocatal@st in Gome @ay poessibly aets asl4h

0. . scavefiger far the water i The system. Rup 42 shows that if the liarch istniat Rredripthih gomqtptely ppisons
coph#s i thexcatalystaA comparisan of Runsdfa0d 1hehaueiinatiterg s no gitestable|siiferopgedn proghictivity or

nt eodfo PolyRar proeerties tresyitieg frerp |syhstityling firipgh comsipsch for dried notgipstasch: ecomparjyon P'ne
strc odyms hbansk 15 showtad dierdpiion ‘{‘,étcP'P%"°'“a’r|'ﬂ‘°t“T?ep°l¥f"P'i‘,zat"tﬂéfs@ had 9%efisFtiag ey t he
6di ft°é’&‘?f‘t°f’§!§tﬁ“§ﬂ In acliyifygvhich i Rjgvided by thg starch. ) * aa

EP O 430 155 Bl observed. It is believed that this may
pOSSI bl )E’—‘B!E”—%-Ue to the water associ at ed with the st ar ch even t hough t he

am)unt
way pOS%'Q n@JégtEéh \&% si eQWere g(ega( rol rﬁﬁdj ﬁé%‘uﬂ@@&m ﬁna@/ gll m&; 1&
that if Jg tnsas sitle tln%cﬂ% ueia! THR Cpolybnestiidnl 84 .eafoaneua%}rbtana sra ol présh edA

conmpar i S&6 fife. SRS fildke waR(hrepared BPWSL pledshg théSdlyinek/StarBiDcoHpbsied WKhEwerd drbdticaanCe

I N pr @dustpolymbizing ethPledsdh mfesafcomﬁdswanﬁ 8cuidhrice @it the Plesdnbiatentical i ng dri ed
cor nst ar ¢ hBétv typély of dithspedrendigped lis’ axjteoud\ iodineBalitions 8d1thatf thd-kurface ladtiva sthrch partitianns

t hat t hecoslddist ieadily cdbseived candnioic@praphst weré hakep Ofhy nithm | rephied riroal the pdolyeheristardrl f ect
on t he clompesitesdpreprradelss polynmerization eentparevniite twell gisyatly withl khsipyepated fomathe [poly-
Exanpl e marstartl) pRpwrgdrby physiggily lplepdingoloaitroleyn)wEheestamhegirnuies inheoth are hemagenpousiyl ubl e
star ctt cHirgersed tyovohps fthediin, iy dhe F‘@!‘ap“'!y)?f e stplyatithe surfgme ghlhe ersrpogite prEpParedhr der
m xer ( cYPeHprizaten jndicatpgthalithe pigoass qRE?'@P Aoy acqepria the sfarch & ewaatulatcs'e e usi ng

“a resi denc%’"‘ta e depsitg @t Hergh tis appropjppat sg't" liter the <len °bF "h
bl endi n E“°H' t9e ”é'% oot “F‘i“?aﬁ'ﬂ t fi H%ta Taé?
bl yr (0% %@g fopttatylia et %‘L"a" 83"” s:%';;
| | ) th
B?egent Iqeﬁvg ?Y on"%&o‘thﬂ'q't'es Vé‘eﬁf\ QW%% ﬁﬁ& queous | o\év: ne ©

solutio SHEG act i ve st arch part [ cI es couI d be readily
obser ve%&?ﬁﬁﬁé{phs @g@e taken. The filmprepared fromthe

POl YR/ st RI1éa aSdMBRA ShirlsCifer® ARG bfShpidg ROPrYgERS boledr/Qarcls QosbEIRSs (Wdt Whn Wiid

vi sual | yraditloh rietdl E6mpdusddaamel thirOibs tpaBicul®d WansiiSi MmbthiadatalysDiequlod &l thy present
physi calivgntdh.endi ng (control run). The starch granules In both are
honbgeneout|tyesd tundl ittepieansitiog rhdtal corgpoond cdtdiyat fvad comblbd with a Tdhenasahitiba bii dtardhy  Of

t he st arepth widkyidhanirsion feacatalysf b henec oaspothet elsrchicopqtatyst dsobionp cay NErepareelt uginy

I ndi c@&t dasthylaluminuine (TEAD @e Jbe dematalysio (Thal esviptione wess sbaub 1t1hemost alwminumy The other
encaps ulstardhisecatalgstrolutioneas eapaied ysied rimpthylaliminum MY ex therspeatalystiang the solution
grans/ mWaFP'Pqutb?Ma!lﬂﬁﬂud'eny ty of the pobymer/starch bl ends should generally
| ncrease V\h"t°ﬂ° pirihe pilfliters gt the, ptarctyTMA golutign, i.¢ a‘?%ﬁéé““l"“%l??c?'“l’![““m

i ndi cat %tt‘b' P‘%°"b %@P% of ¢ 481 Mdouqnp solutiop,pf °é’ﬂ%? ‘F’;}W\é‘f‘?g‘t"a pjoride,

e i)

quite cd
starch prepay s% rRTER sBilfbnC1. ‘@out 8 millmole of

gr ams/ ma‘ldnt Aulnt %s%o'iy%@@ﬁvﬁﬂ ty1 m f%m?f ShBEhE s 6|M€ne§?§ﬁimhe$ oride, A
few agdif) éBBﬁro 01 VM litahidiR AGaifihb %H%érﬁ&!aoﬁ RadHoRRR6E atBbt BB gWPa (550
COMPOSi te3Ry) Ethfienditdrbbut 4 UHobt. AERNEBL hriis BBAHRS pSANS Wb theoverdl THis tdidisted AR a
parti culppddactivityddh sbdut 13000 Glamb oGRlymeydrim iedummce by the present invention. In
t hese r unSintstittanbhépdlynbraatioAstraililites onstachCEASbIRN, iWosboa@Miuilineles stialufinam,

t ol uene vaslcombicml wifh & ililitrs ofrthb 0.01 M dyylbisExanwititaciom devactiaily stiutioh,N.eOat@utc@®e t he
St ar cé/ owiimoled iitetiurg oThet polymetiztionpwaspagaipdecondiicted a8 Bbout 150 €¢ lagd &18UMPan (559 PIGIEA)

as t he cthvieoe|Apedt 199 gramssal|wiite pelyme vas irgorered. Thimtnalptesintond praductivitih of aftolter
starch/ dd@&sramystpowemqrsﬁmmm rephered using trinethylal um num . (TMA) as

t. he cocat apy:gmtragﬁg theprapregyiclimitiesy gf 5,000 to 13,000 grams of polymer/gram transition metal/hour, the
inventive Runs 2-8 of Example | show productivities in the range of 93,000 to 300,000 grams polymer/gram

s6 transition metalhour. This demonstrates that the present invention is capable of giving polymer/starch
composites having much lower transition metal content than the polymer/starch composites prepared using
the liquid transition metal compounds.. :



was about 1.2 Maluminum In one of the polyrrérizations Smlliliters of

tthé starch/ TMA solution, i.e. about 5.5 mlilnoles al um num was conbi ned
with about 0.5 milliliters of a 0. P 0M30I%8dEHe sol uti on of
cycl opent adi enyl zl rconi um di chl oride, 40 i.e. about 0.05 rri I I [ rml e

Zi rconi um rrer I,zat] on. was c
ethylene fol %W’é 9,5'1? LN}? éﬁ«i hon i;@ %ﬁsﬁ e ?@ ‘?'éatﬂ%;? 7 vl g” an<§d
i ?nﬁe b out 4 F |ters 'ﬂe starch/TEA

Zr [ hour . mer | zat | on
sol utiosn,,:;iai s about 6 mllinole of alum num was conbined with about 1
milliliter of a 0.01 Mcycl ohexane solution of titaniumtetrachl oride, 45

i . e. abouy, Oa Bbedih kdriphphrhgtal ﬁo&ﬂieﬂ&ntaﬁﬂ@'s&réhhﬁbhﬁﬂe YiBhbL et istafth adas! sdHemhIpd
at about 50 ghafer aficalyOmbatiod( &rEhed Sdnd ) stardhnidgridgtioh Produbt® Wlichl a1 ldfch h)BroNEates
5. 81 grans ahclutkingt SarlDkacomaiifichfich PrOGRISE cRflactefifddSbyl palythdriahg Gt le@stond olefin in the
productd vi t ypresenaaba Ltartitids 00 Stargi, canSorgdnomethljcnedcitglyainari 4 pariicutatehmdatin . polyinerstidnl
anot her pol ynrlystzampdsing trantifidnimetabr s of t he starch/ TEA solution, i.e. about
6 mllinoles of alum num was conmbined with 9 milliliters of the 0.01 M
cycl ohexafe/Thetrieresmpf daimal Whesein ¢ald saganernedaliic qocelalysh lioeriectyd JOmsepmppirids ivhthes
titani um THEMYE RrAe-n MieielR ifcrs allybar 8vh giaeRs Ot 8 nerbes ighR renge of 1o Frend X ig @
MPa (539 psﬂ@)"g@c hyl ene. About 19.9 grams of vvhlte poI ynmer was recover ed.

This tran esmto t|vt ans of pol yner per
i oot ol cincd &v pob el bt ofcatv® € o Bpm oo

%a’(r)n 0I g?amsco ""87 Sr/'mg'c}'a?d’a ga?%"?l'}af 6?{“ ngg% ;'blho& th:a i nventive Runs 2-8
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I nvention is capable of giving pol yner/starch conposites having much | ower

transiti og nimbdrocssRIYr €lim 4 HRdleih Bl PAcHER dlehh BoigreraHR Satalyst s drdpaidd b d phbebddyd
the 1iquid timdRmj ibrihgBdlutichofSR Uidhum Btrasthdxitde Gind JRubhésiumL didhiode, teating said
pr esentes i NvaBlutidwithadd oignbdlesiuntefias toludein préGpiatepandtcontaRing v résolity prb@sitafel C
exanpl es hawsathhieeiomgetkaetitoride. i | | ustrate the invention, it should be

recogni zed that there are many variations and nodifications can be made

W t hout deépaimeipngessr @rpleirn@ wherein saicasniitiore speactsld withi eghylalyinwtni sesquichloridg] tajoh®in 1.
A process f oeidprasipiate.ng a pol yner containing starch including all types of
starch3as well as chemcally and/or phy5| cally nodified starches and starch
degr adat i &n THP BRFEFSSOf LiAlp Saetheraing saidh Parliylats) W&tﬂ?@!mP’ﬁéF%oﬁaﬁgs'sﬁﬁat’}ﬁ from 1 to 30
sacchari fi cNHBHPITRLRIVELYIeRaPIPRONMEF | Zzed by poI ymerizing at |east one

olefin in_t e ce. of par st arch net al
cocat alyst: h@ﬁamaessgﬁﬁ Bt § ol ﬂé%{?'%r%?*ﬁ@%wrfg. ng a
transi t [ o s
cocat al ys c%{ﬁcec oé%hebrf g‘%‘%&?ﬁ%‘%&d& kmtaﬁe fosg}cfJ @ er r"f E\?\ﬂggr)gﬁaégz%@ tgn
al K)l or aryl group, nis a nunber in thé range of 1 to 3, and Xis a 15
hal‘0gen. fo. kg pRIESYs RP Slailo WHeRn the mbBERR & sRh & RErEAIG Mﬂaﬂ?%f@ﬁ?ﬁ{o%btﬁt I'S
sel ectgg fromtrial kyl al um num conpounds in which each al kyl group has from
1 to 4 catthOme ptooess.of 2@im 9 or Thehepdito the itblad Fatic loBihancacatelyer 6 ititania iitl the &ty i iat e
ol ef i n pol yrisr reagetdf dO11 wedsaityst conpri ses titani um and magnesi um 5. The
process of claim4 wherein said particulate olefin polynerization catalyst
i s prepar & Thg processa¥ @rys of thy plegdding dlaimsrpradycing 2crolymien ponfaining upi te 20 weight percent
t et r aetfhoxi dtardind magnesi um di chl ori de, reacting said 25 solution with
an or ganoal um num hal i de to obt ai recipitate, and contacting the
resul ti ng"bri@8 PRreseba;of Wetpfm&ﬁ'ﬁ"f‘g‘f"?"é"(‘fﬁﬁ?r‘f'ﬂ'@ Is %hy""l‘?re pr ocess of claim
5b\/\/nere n, 4353 d so u%nl n |s fa&ﬁ]s b ag% ag{ﬁargwa(r:f‘% E:prepared
obt ai n ¢1sa| aé?§$ g&o § gndh{:er a er fl%f%‘ ?o %d sh%d rtlcles
particul ate 0 za I On Cca &l ns
18. A process __f_o;_gmproving the activity of a particulate olefin polymerization catalyst which comprises a
transition metal, characterized by contacting said catalyst with an organometallic cocatalyst and starch
including all types of starch as well as chemically and/or physically modified starches and starch
8§56 degradation products such as starch hydrolyzates including starch saccharification products, wherein
said cocatalyst is present when said catalyst is first contacted with said starch.

16. The process of claim 15 wherein said catalyst comprises titanium and magnesium.
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wei ght _percent pol yethyl ene prepolynmer. 8. The process of claim7 wherein
said cocatalyst is trialkylalumnum preferably triethylalumnum 35 9. The
process of any of clains 4-8 wher eprp43pgsgPiar ratio of starch to titanium
is in the range of 250:1 to 4000: 1. 10. The process of claim9 wherein the
nmol ar ratio of starch to titaniumis in the range of 250:1 to 2000:1. 40
11. The pr oWbissthebresshtdinvent®n bes b besredesirined ih general mms aad samapdpetiffecexaropiest havey st

t o titanikesn igiven He illlustratd (het inyentidny ity $hould hegreceghized) that there3&9: many Jvariatiphgoand
prqcess dnodiiagtionscap hempdeswitbent ﬁgoaelnafrmmpusaem@ prgpreofthis ipyationc ont ai ning up to

20 ‘wéi ght gercent 45 starch. 13 The process of any of the preceding
cl ai ns SwWHERESh sai d oI efi n is ethyl ene. 14 Process for naki ng shaped
articles, préefq%sas > 2 delgl:gog aj ne § re| ‘Pﬁ@ d so
accor di ng "t g‘ﬂ‘ % S'Pg g 'ﬁﬁ

si archps “an rc rod S rch dro
into said Sﬁ\% agi %Lné ariﬂ c?g ga i3 rlz ?i[ign i the
particyl ate @ l‘;\;h

nmet al , char a%g(ﬁ dtd’]g sal cata yst W|th an organoneta

cocat al yst an starc Including all types of starch as well as chem caIIy
and/ or phy sirkeprlodesseflbibimefl whéraih Ghie %rg%ﬁ@ne’&ﬁlla [coutahet Is soleSlEtD frdhl BbrhEnddr AAMCT S
such as st afemuldRMDG.YwhdieRsR isnunl alkdli dagrysgrarpch IsSRRUETBAN Th teGarigb 0N I NEMCK B,a
wher ei 3 sai daigpenat al yst i s present when;said catalyst is first contacted
with said starch. 16. The process of cl-aim 15 wherein said catal yst

conpri sess t Mheapriocass &h diaimag rwberein rsaid Orgapealyminum  geatalys] 30 seidsteB Hrophiriblleylaiuminum
present i nvesmrows frawhighopchrligtarapdies kdsetito 4rademeteras- terns and sone specific
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13. The process of any of the preceding claims wherein said olsfin is ethylene.

14. Process for making shaped articles, preferably films and containers, wherein a polymer is prepared
50 according to any of the claims 1-13 and thereafter the polymer is formed into said shaped articles.

18. A process for improving the activity of a particulate olefin polymerization catalyst which comprises a
transition metal, characterized by contacting said catalyst with an organometallic cocatalyst and starch
including all types of starch as well as chemically and/or physically modified starches and starch

85 degradation products such as starch hydrolyzates including starch saccharification products, wherein
said cocatalyst is present when said catalyst is first contacted with said starch.

16. The process of claim 15 wherein said catalyst comprises titanium and magnesium.
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wei ght percent pol yethyl ene prepolyner. 8. The process of claim?7 wherein
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13. Verfahren nach einem der vorstehenden Anspriiche, dadurch gekennzeichnet, daB es sich beim Olefin
um Ethylen handelt.
50
14. Verfahren zur Herstellung von Formkd&rperm, vorzugsweise von Filmen und Behéltern, wobei ein
Polymeres nach einem der Anspriiche 1 bis 13 hergestellt wird und anschlieBend zu den Formkdrpern
verformt wird.

55 16. Verfahren zur Verbesserung der Aktivitdt eines ein Ubergangsmetall enthaltenden, teilchenf&rmigen
Olefin-Polymerisationskatalysators, dadurch gekennzeichnet, da man den Katalysator mit einem Orga-
nometali-Cokatalysator und mit Stéirke unter EinschiuB von sdmtlichen Stdrketypen sowie chemisch
und/oder physikalisch modifizierten, Stiirken und Stérkeabbauprodukten, wie Stérkehydrolysaten, ein-
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8. Verfahren nach Anspruch 7, wobei es sich bei m Cokatal ysator um

Trial kyI ‘al um nium vorzugswei se Triethylalum nium handelt. 35 9. Verfahren
nach ei nem der AnsprOche 4-8, wobegp glagp fg8lBter haltnis von Starke zu Titan

i m Bereich von 250:1 bis 4000:1 liegt. 10. Verfahren nach Anspruch 9, wobel
das MolverhEiltnis von StErke zu Titan I m Bereich von 250:1 bis 40
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est un gr%upepafdegusdle daroxandication § ders lequal Inenitiereeshinise an régetion avac Qu sasquighlorure X
est un%®hal oglémla'ursimum@ow@@@sls@?c'e@é | a revend| ‘cation 2, dans | oquel e
cocat al yseur organoal um n6é est -choi SI . es conmposes

trial kyl al-ukf mf gql( digption % Qf&'ci'a'? QP BelYTHsisatign, des
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10. Le processus de la revendication 9, dans lequel le rapport molatre de I'amidon au titane est compris
dans la plage allant de 250:1 & 2 000:1.

11, Le processus de la revendication 9 ou 10, dans lequel le rapport molaire du cocatalyseur au titane dans
50 le catalyseur ost compris dans la plage allant de 10:1 & 350:1.

12. Le processus de l'une des revendications précédentes, qui produit un polymére contenant jusqu'a 20
% en poids d'amidon;

66 13. Le processus de I'une des revendications précédentes, dans lequel ladite oléfine est i'éthyiéne. '

14. Processus de fabrication d'articles conformés, de préférence de films et de récipienté, dans lequel on
prépare un polymére selon 'une des revendications 1 & 13 puis on forme le polymére pour donner
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or ganoal umi n6é pour obtenir un preclpit6 et la mise en contact du precrp|t6
resul tant avec du t~trachlorure de titane. 6. Le processus de |la
revendi cation 5, dans |equel | a gpbuspass Bst M se en r6action avec du
sesqui chl orure 35 d' et hyl al um ni um pour obtenir le pr~cipitM 7. Le
processus de |l a revendl cationr 8, dans |eguel |e catalyseur particulaire de
ponndrrsaPWbﬁm%%§m©F§f|nes contient de 1 & 30 % en polds de prdpol ynbre de
pol y6t hyl bne. 40 ) rocessus de |la revendication 7, dans |oquel |e
cocat aI y&eth P’@%ﬁss‘lirP 'r? %’I@‘éf"mﬁ A1, fitatypaur fagic “W’ér?@epﬁ’lyé‘é'isﬁ‘mtq? ng"lﬁﬁnqﬁi um
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ol ai 5 e 16U R6cabsat Méﬁ%veﬂcéaﬁdnﬁg%ngﬁdw lﬁgamlyse&r%mﬁ&&iﬂ drifedé eﬁﬁtmaﬁﬁw&h‘ s dans
|l a plage allant de 10:1 a . Le processus de |'une

revendi Qat igOptScepsu @8 aterabdaa.cataqms, paﬁsdumkr 16l RatMPdeNERE Prépdnd) bm.ara;rocbsésaw que20 %
en poi ds dasamidesnes rowndidalionslseudr ocessus de | ' une des revendi cati ons
prdcddentes, dans |equel |adite oldfine est |'dthylbne. 14. Processus de
fabriseation d articles conform-s,--de prsf~rence de filns et de recipients,
dans | oquel on pr6pare un polynbre selon |'une des revendications 1 a 13
puis on forme | e polynbre pour donner 1 'i I 1]]1X 1
111] 11 11 HE'1J 1121121 11 |1l EP 0 430 155 Bl ledit article conforne.
15\_n processus pour am-liorer ractivltd d un catal yseur particulaire de
pol yrffiri sati on des ol df Il nes qui conprend un netal de transition,
caractkrisd par la mse en contact de ce catal yseur avec un 6

cocat al yseur organonetal lique et de |'amdon, y conpris tous |les types

d' am don al nsi que | es am dons chi m quenent et/ou physi quenent nodifids et
| es pgoduits de ddgradatlon de |'am don tels que |es hydrolysats de

| "am don y conpris |les produits de saccharification de |'amdon, le
cocat al yseur etant prdsent |lorsque |e catal yseur est ms en premer en
contact avec |'am don. 10 16. Le processus de |la revendication 15, dans
bequel |e catal yseur conprend du titane et du magndslum 17. Le processus
de | aerevendi cation 10, dons | equel |e catal yseur est preparM par un
processus tel quo ddfini dans les revendicatlons 5 ou 8. 15 20 26 30 35 40
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