I N-LI NE PROCESS TO PRODUCE PELLET- STABLE POLYOLEFI NS
FI ELD [ 0001] The present invention relates to the
wo b@bd4siic processes to produce pellet-stable PCT/US2008/013929
pol yolefins. It nore particulafly relates to an
in-line fluid phase bl ending process to produce
pel | et-stabl e pol yol efins including one or nore
lowcrytallinity conponents. BACKGROUND [ 0002]
Pol yol efins with [ow crystallinity are commercially
si gni fi cant §SdE9RdVIU%1KiIP‘}/Gdu eCOROR
flexibility. Since these products are often copol yners
of propylene with e ently) other
ol efins, such as C4-C al pha olefins, styrene, etc.,
they al so have extended | owtenperature application
range due to the reduced glass transition tenperature
i nparted by the conononer, especially ethylene. These
5 | ogmifimyiet REib#iRi ty pol yolefins are often used in
conbrnation wth crystalline conponents, such as
pol ypr opisapelieationds hased yipen &nited StateseProyiseonahBatent

sti f f ness-toughpes C nd t xt end

i ORPETRRR SRR LN PR AT it B RGH 5 Bi6erffed December
CODPORIOYioPiie AR thleS M prritP 8f GRRhME ﬁ&{ébﬁ cMimhédiand the
infinite nunber of polyolefin blends with a w de range

of diselopere of sdhidniapndomprated hereireby rieegcef t hose bl ends

to fit the desired application demands while al so

all owi ng the production of those finished goods at |ow
coBhckgtb@fitofthenfgnfise nostly made by conpounders,

often small operations, that purchase the copol yner

and hondpeylpeetptedaoRnrs s hefpropary aaw angserial yeerbini thal

co ' . e r r in el | et
PR TS BTRART EaES Shel8 BEbYlhasRa
st pslgmerieaéon @hle diagtacetdO didhoibi toeforfaRtyigy acetate which is
crystallinity pol yol ef i n products are val ued for their
ab

heppgrtiadlyiydradyisd. dihgprocess 9f hidselypinasaasad gn the partial
APy .
on SHHRE G or SRENABOh e DR ATRE R | BT uos and

of tnap beeampletad inctherptestrade\ofaguequl sodium ydackddé.i Bollowing

t hes groaupts are otéen,quite soft and exhi bitl ow

mo&idpal agdiion of g\sapenjticatian; agenty thegqrolwiinyligheohg} maypeen

di ffabG t lLetijzeq a I .

t oP Sy PRpled, BafEl Al UREA TR Wite! SERYERLiSRELY Ernink £B the
20 cotmewoditagwhjpdrthe sapoaiftationpeation pakinghatedd f eed

stocks. [0004] The property capturing the ability of

pol ymer pellets to stay free-fl ow ng during shipping

and st OTREQiryP alc@t€ dRBmeP i ail Rk iifh vahiadior PIer"rent grades

Pell et stability is an inportant attribute o

pohishgh iturs eayntceusgd dol mpehfagturs mailtiple gradas 6Dpagvinyl alcohol.

or BLEEE AR gy s PUREe aPRfcefion 2 fs iy viny! alcohol produc,
25 st bid HA8Snfa) WERARS Be BRIré AGRINMLbITY Gbed thaBidihg. t he

cost of producing useful goods. Recogni zing the
i nportance of delivering polyners in stable,

i ndustry-standard pel |l et. for et rochen gal canpani es
have bel LB RS oSk S on S R ity BORRS hieSds
ungioaritled ih Dwg Fpridatd sia&it%'] ¥sseSnyealt ﬁﬁs/n.s‘zin?m%@tdye.t TREDow
i ncl ude dusting the freshly-produced pellets with

i nepfefarsissyneiciseipses thakdeialiibitory hydrpapineneliingddeddaraminimize
30 Qo081 oyl pOl A P B DRI D e g

the pellets to withstand shi ppi ng and storage w t hout
cl unpi ng together. These nethods have severa

dr awbacks. Using inorganic powders may introduce an
undesi red conponent while providing only limted
increase in pellet stability. Melt-blending of off

| i ne-produced stabilizer conponents tends to be
expensi ve due to the conplexity of blending two highly
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[0071] U. S. Patent Application No. 60/993, 646, filed

on Septenber 13, 2007, incorporated hereininits
wepiawneteys by reference, discloses a novel procECEUSING/013929

in-line blending of off-line ppoduced plasticizers and

in-1ine produced polyners, wherein the one or nore

pl asticizers are fed to the process after the polyner

reactor train and while the base polyner still has a

substantial quantity of |ight conponents to forma

pl sisrasciThe drosblugmalpo Biselases thaomyl agetatsagy beigsed as a raw

described, U S, Ratent -Publjcati ...2006/ 01838 .

e A g ot AR B LS or wSite iy Beesives,
di pap&sesndhenfberof Addo diedsdedtivihen@t YI®ING1 acetate as a raw

I ncorporating propyl ene-derived units and processes

f omaserigd ire thegnanwdacttecd ol butyrdfer pes aprinterlayers pesafety
o . . oLl _ RS
5 or S5 Kt airu G AT Sl BB, " ol Vet s

hi gh crystallinity polynmer including propyl ene-derived
units. The processes for produci ng such bl ends include
bot h serQnespasisularanphigationfor e nedranylacetate raw material is as a

pol i-zati . i i - .
PR AEH eI S S0ENEA) GRLAGR o .5 Pni o
t esde S0P toWoddnert ph| thewlischsluteadfavliich Bggtaperasddebyndetdrence. In
mai_nt ai ni ng the desirabl e physical praper ies,_s%ch a

10| Adergrepmpositcopisriayers sudatie Eruse inlamipiied elast. dpglpdg ¢ {pyer of
pr h@i‘%?cli Bglg}éfﬁﬁ[ ﬁutygl,s’s%lrﬂ@%e BEWelin gé&nﬂ%ﬁ ?P{i?djpolymeric
in-T1ne I'd phase processes for producing
pellhyets. sihabprefepled reisbodimeancatdeastoneaddii€erabig botheofahe second

nor e wherej n at | east one of_ the rall el
o a4 dhird laaroser e S TP ned PERflvurSthane.

conditions. The in-line fluid-phase processes
di scl osed herein polynerize one or nore LCPCs, and one
150r nor e UHSPEatentiio.cH52608 subsfenyud mt &k, ibtepodmikd by- leference,

to produce. st.abl ellets that achi eye a stat f _
cr YETFT § LA G ] g GPOAR ITSTISEGUT G SOTdAR i Blass whichis
harfR@seriodd & hdvedshigh QerfiRhshRYARIAABARY Sktbrdl ithS&S$ When, for

52, nore advantageously at |east 55, nore

advastareged beddycomes| inwsiollfson dusrte theloemimgyeoefss persenal accident.

| east .60, and..still re adyvant ageousl| t .l east 65, . .
| e BRI o i apashar s not pacdtygty ffffeqgnticis
20M b A8edhitBla platicizl irtaPArhoitht OF abh\® 308Jaktebs weight or more, per
nmor eadvant ageously within 30 m nutes, nore
adVidfAtpage by sveyehtiof poly vyl ateidliresin interlayepr ef er abl e
within 15 m nutes, nore advantageously within 10
m nut es and nore advantageously within 5 mnutes), as
conpar edCdr@ipgpplRbony 8 pesdinyl Altbhd1ChONev el arePaticularly
LCPCs _al one. In one enbodinent, the Shore A hardness
i s SERYHYSE the calppobthegmlyvinyl alohoy predust: bei ng bound by
25theory, it is believed that the blend of LCPC and HCPC
conponents function to accelerate crystallization of
the one or nore LCPCs to help reach the requisite
Shore A hardness. Also, rapid crystallization of the
one or nore HCPCs hel ps achieve the requisite Shore A
har dness. The HCPC conponent may al so forma hard
coating that elimnates tackiness of the pellet
surfaces. [0073] Sone enbodi nents of the in-line fluid
phase bl endi ng processes discl osed herein allow for
the aggl oneration tendencies of pellets nmade from
propyl ene based and et hyl ene based LCPCs to be reduced
or elimnated by in-line fluid phase blending with at
| east one HCPC i ncorporating propyl ene-derived units
(i ncorporating at |east 90 w % of propyl ene derived
units and a nelt tenperature of at |east 1000C and a
heat of fusion of at least 75 J/g). The one or nore
LCPCs and one or nore HCPCs are polynerized in two or
nore parallel reactor trains, blended in one or nore

o o o . ] - e o,




| east one of the blend conponents is nmade in a

sol ution process. |If the polynerization reaction for
woer@amsponent is carried out at conditions thetT/82008/013929

particles, such as, for exanplg, slurry

pol yneri zation, an additional step is required to

bring the in-line polyner blending conponent into a

di ssolved fluid state before feeding the

po%¥ner contai ning streamto the separator-bl ender
s e umypargfof thealnvention i on process (see FIG 6). This

" aact or SPTPREErR L prokSs i AR R AHEH8 b Bicohol having

t r aRARHARoLR 50 €dsa thiheor ehjoatay aboutf10r fos b(b‘ﬂaf Sdnsive applications,
| ower cost operations, the polynerization reaction is

t ypvdasdipe a aprfiediviey! acetate sPRPPSIBRE Colainme viwa-how dvsts of
5 po'l?ﬁﬁﬁft&s&) tfleS é&gsmgi g&?&tﬁg&yh{ér&gﬁoﬂ%gagr f'h% ﬁ{)rlﬁcatlon of the
yneri zati o one of nor NoMer s,

t hemgolaymlwasphmwgt dsing tvandistillaoni cmhﬁhhsythat RARVOIthe
nore inert solvents and - optionally - one or nore

s c APPHEEeSs by pragdugtspings én %‘@FBIP-F Ghorisibetantiathy afl empiying

d
AR AR TSP ALt RLOUH G o BRI RO SREIALAS e e
su rmmm}nbmbroamﬂuym © dboat 1@ ppidrilesapireferabiy abag & paeor less,

ash | evel of _t cts and can cause fquling and

100y cye mpge Risthrally 2 B\J\'anL’sPR‘Bé’ﬁw?eﬁﬁ’oSHéléés RROU\\pan Orpiges. It is

fl lﬂofjev&frﬁm g@@% VI Gh M Jatle %etﬁb@@fo@ rdrh¥ifl Bﬂ?&r‘?ﬂes and,
or two ases in e reactor. For nore robus

an dn pantielilar, 1nlnahnbltsrfram arvanyl tanetatecstmmintprmmsso afef to mainudacaure

fl h
S\%vatlwéuhoaﬁﬂmég P%QC%B%& i ﬁ]gr ms%i%s taviRay ae%%gtable to
[ 0Qd3&Ve i Rifes GA® AFH AR Rl aPinhitierPRklat viiRRk She ¥1|'r]IYI acetate

pol yol ef i n bl endi ng processes di scl osed herern,

15bl evith mepdyimthydraxndenssletianecratsorg afyfdfaenide yarietard ion exchange
contalnlng the dissol ved polymer bl end conponents
ocdt®> si mul t aneously with product separation in a
si ngl e downst ream separ at or - bl endi ng vessel. The
separ at or bl ender operates at conditions that lead to
t he for fatheomverdttivemsodss, fdesph)a@esﬁed Mél}’h p@féate euhstantially free of

essenti.al | y consi sti.n ecu

Conpant e RBRS P Sllrél iR WSRO BTUIRE vinyl acetate
20 pr edbsthntay ! fiectoTenHIBRGRERtShle qn@hty h@pRivehRAtimay be achieved in

sol vent (s while the |ower one is a gglyner rich

phah@man aguereet RAbydplaleohoh graden firtco b sensitive maaattcms This

(0004 0 B R U, gy comiin
ef fittesther groeessicbrtiols ialreddyl kioiaafe dciioving ovlod Emplhﬁements in

heat for stag gﬁabove the solid-fluid phase

t r &b pl aeubeendpundybat e wse of oyl srstajevipg afevel of

fl f t e f
Sttt oo i

r echoare ghrdferablyi lags thine abcmrﬁqxpm,wven atde pfm«abﬂlydegsfthama)out 1

conbi ned effl uent stre mto condi tj on t hat

comPEL pBAYEESHD 17 gl A ISI‘”PV 63991@1 pmﬁa‘mhqyeng an APHA color of

SURBL& 10 498ds. 1 ui d-supercritical fluid) phases in the

phase di agram The bl endi ng process nay be ai ded by

optional static m xer(s) downstream of the m xing

p0|nt of YITer 5 cont ai ni ng, eff ts bu eam .
3007 he dbbabeBl UL iy Daead Ssedhtr B Femubb e of soiviny!
1 yibhbl #AgbBGigalfidahesdun@is\of @H@lr fdrkRt oA M tﬂécf)Doq&vm 1 alcohol
conmponent s” and the separation of the nononer-

pol ynmer-rich phases are acconplished in the sane

vessel elimnating the need for a separate bl ending

vessel and bl endi ng process step. The bul k of the
nononer (s) and the optional solvent(s) separated from

the polyner is/are then recycled back into the
polynerlzatlon react or bank of the plant [00133] In

oy e o a1 I




reactor train(s) may be recycled to the correspondi ng

reactor train(s) wthout the conplex separation from
w@rdven4zspaoner s as was associ ated with singl e PCT/US2008/013929

separ ati on- bl endi ng vessel opepation previously

descri bed. Hence, one advantage of this enbodinent is

that nononer recycle is sinplified and thus affords

| oner cost in the nononer recycle loop. . Wile

mul tiple separation vessel operation increases cost in

t hepredyshr b partiedan, indnbitars ardiebher heayytsindibyyprodugtsrom the vinyl

nonQo recycleloops. ln su r | Sc€e ' A

e Eps RS miRe AT R TR 1 pOIbF RS [T b Pyt

seGlidobBl pledhctray be sinpler in the nononmer recycle

| oops. [00168] Since both enbodinments of FIG 2 and 3

serve the sane function of pol yner bl ending and

separat ign t - L] .1 O r-r1 G
Sphacee, TeheTast e et hdhecbfidd (3T BRRER abdiin

ecansivaltsmad ba chiardelrigddedast haRin@cncA P Accofiorviseribailist equal to

slate and nay be det erm ned b% st andard engineer,in%1

optabanizk} | Balyvewhalcghelprrusga by sonyrntigpal meag tppiralfy may have

4 [ e '

¢ naFVEIE A2 Rlor B LB 3D 5 S L REY AN TRl Bhue, the

bl ensterglgplescis pobivsyil aketioherein in which is provi ded

a dedi cated buffer tank in which no phase separation
10occurs for each reactor train and in which the reactor

train ef ' ' | : :
Separ at or O oroy iy S e I APIPARAR number i set forth in

s epsS AV D2 09e6XEhndB202362 Bn Thistrhetbod Earsideanthe)intefsmghof the

of the n parallel polynerization reactar. trains in th

e dihban e EBRITBA ok ESegan cbdie Ur DI PHA
englld i§ BRitABE abdindt WktiPled t2erMyvkicAGs hdided ah APYA value of
bl end conmponents. Pressure | et down val ves may be

15posietd anvkediffering Hautionsatf platthuoucobeit (Bt Ge), sfockaohitiouf flde Pt Co
tank,to contrgl the in-line polyner. blend c nt
e R LR e PR R A A A T
t 0 J¥RiRHIBI desiohed Hesialifle. t WHBGESHel B polyile AMIS 1H®IBlor
separator-bl ender as descri bed above. Catal yst Killing
ageftuesmyeans polytmeshbaving stable adiltA golors ok lessothan or equal to about

oatd: adisRhrepBl ok e Ak b or ot Sy B MR doF Y deffyted on s
2001 % RltioatdfHolivieyl aldeas] iniwied Aldoab beltensitiXieAdn the

poi nt but before the separation vessel for blendin
maymeasugement obAPHA eqlpmicde dengtingl thecupetie 10e2¢ era%f? Bym).
e 'OHEN oElL frd RREEIRThG i B doRlud 8 fSed b testing of solid
conpari son to e single separation vessél operation
of polyeinyd,poljthérs adstedrdipoieigd argohal iy selitiod] aribased against a
allows for nore precise control of the blend ratio and
quatandgrdypllopnessgnde®.ne benefit of dedi cated nononer
osrecovery provided by the configuration depicted in
FIG 3. As previously discussed, this enbodi nent may
i npr ove Vingl acerdte ol histbripal bydihifipeldlie hiquidaforra aad dvithemciahibitor,
product quaility, but its buffer capacity may be .
K rﬁugléasl[l ﬁw?gt}sqoraﬂqeé}rr%qrm@"%s%ﬁg&%Pl&@zﬁngor applications
buft&liling pS%QﬁB/'l hicbMoll vl W16 tHekGis PneeltGpurfy e vinyl
variation of the nmultiple separation vessel operation
depicetated ustrprier & pGlymenidatpore®entrs ppbivigih atétate to remove or

alternative exenplary enbodi nent of the fluid phase.
307 ThinHBIZ5ERg BESES6F AmBBT o) BHIh Tesich BrgiegeB gior in the fina
di scl osed herein. In this exenplary enbodi nent the
si ngl e-stream hi gh-pressure separators dedicated to
the individual reactor trains also serve as buffer
tanks. Referring to FIG 5, for all reactor trains but
n, the reactor train effluent is fed to a dual - purpose
separatorbuffer for both separation of the
pol ymer-rich phase fromthe supernatant nononer-rich
phase and storage of polyner-rich phase prior to

o o oy o o o o, —y




i soparaffins and cycloparaffins. Typically they are a

m xture of C4 to C25 nornmal paraffins, isoparaffins and
weyobopsi@f fins, or C5 to C18, or C5 to C] 2. ThewUS2008/013929

contain very low |l evels of ar ogati ¢ hydrocarbons, or

| ess than 0.1, or less than 0.01 aromatics. Suitable

dearomati zed al i phatic hydrocarbons are commercial ly

avai | abl e under the tradenane EXXSOL (ExxonMbbi l

Chem cal Conmpany, Houston TX), and are sold

comvésr\cmdlarlqw akpERSOExemplesof shchjisanusivigs insludsdnhibitors, heavy

al |‘{31Hat| cnh o% éb@i é 2225] I n anot her enbodi nent

& TFHEY the 215PRN yn%f" Y%9tess disclosed herein, the
|nert sol vent conprises up to 20 wt % of oligoners of

C6 to C Holefins and/or oligonmers of |inear ol efins
haReigilel Descrintiemphihg Iayemiion or 8 to 12 carbon at ons,

SO 2 PR PAL SRR e Ghrid o

Vi spphedtionb vkdgni{icaftly) depasdethe be e dodst dﬁthe"@ﬂ]bﬁlﬂyﬂﬂa&ml used
of 100 or nore. [00226] I n another enbodi nent of the

f 1 Up angkakepioduetsntn b as srentigredbayai the catos of Bsaelyvinyl
her r A
o et G50, SRRl GETRIERES IR, AR er
t O rﬁllyolﬁwpcﬂﬁmaflﬁd:dﬁﬁ) maltet ]ﬁﬂmhﬁll ayse@&()whmh@ ﬂﬁn ﬂmdmﬂyfz!ed?oo make
alternately C50 to C500 paraffins. In another
10e ni7beipokeminybeleold prediictt phase in-1ine process for
bl endi ng di scl osed herein, the solvent conprises up to
20 wt % of oligoners of 1-pentene, 1-hexene, 1-heptene,
1 oct endn this megmhe:, vatietieckingpurities haledwrn imsnadti gated in the past to
ecene re co rcr avablable

C%gfﬁﬂngﬁdth gfg o t%g\@)for Q? P@)‘(yw B?li‘ at may be used
ConiH%Wlde IV'QH&S' % a?%ﬁcatlgi@ﬁrwhﬁéﬁfldw cQlot BIEBhiFed. NCl ude

t hose sol d under e tradenanes Synf urd(tm avail abl e
15f rom ChevronPhil | i ps Chemi cal . in Pasedena Texas,

Du lable f P i

Condon ARGPAHE infadiibss bt Y ée%rrf SRR ——.

an @a@fiﬁathﬁalghr{‘{}ériﬁanu@d%‘é%@C&FBTyvﬁﬁ@hic@%lenf st ur a
Corporation in M ddl ebury RY(tm) avail abl e

fr dmd@ugmtme@m ptbybaqeme, inpetiyliasetatasacdl o2 2Gdtaldehyide,
regard t nmerization nmedia, suitable solvents
ar € ?tl‘?B%lgetMﬁigt g%ﬂzén%%rfcﬁ%‘feg WH'and inert to the rononer
20and any ot her pol ymerization conponents at the
pol ymeri zation tenperatures and pressures.
POLYNERI Z¢€T0@Ns REAGTHEReEONPT @uRATUrEN a0 ozggiauseeelor or other
pol ri atl c e fluid phase in-line
o G aBEhE 3 bR PP EEP RGOS0 ef P bl endi ng
dlsclosed hereln may be carried out in two or nDre
reactors nakln the one or nore LCPC and one or
HCPC bl e sressentigly gowpsstthiosgh bindhe palyvinyh al@ﬁéol
aﬁ?&e@? n t'is %ehﬂf& lﬁgqu C)gﬂf} {Z%tlgﬁ G?thl%xll 'a@&a{eviﬁonomer.
or trarns in ara sIP°con I'gurat on. anot her

f 0 rMbsmfeh@éthmoetak&a%magrme @aste Qtripper B8 skhiRvedtead ande
by using three, or four or five, or six reactor
{1 dAcRumplateg i ip theerle ¥l AgsiatamoBRmer.0fosae paint, it will move

pr e%}cgrl‘éﬁ'tlé{ Sagﬁecpsgfﬁgﬁeq’anh D&t (:butl} L}JPS ﬁo‘?ﬁ&%‘cﬂﬂa&d@ﬁ’% g{é%lumn to

ts are n a reactor
c onpeoadterndd tatethamakt T]n\z;/ttrth:mr)hd»«im;Itherr base tod thet codiims and\passes

reactor train of. the aral el reactor bank ncl ude

e PORCBIG HABanASF IS GO oo Mo LPEo all
C Onédng%tﬁ;n'apﬁ'océgg@s E‘Mﬂp@feaelfs Vﬁﬁ{ ﬁ‘rls |p%lyv'ir?ﬁ%5&ﬁt% ﬂoﬁﬁhé}ﬁn the
or branches 1 n a parall be any nunber,

for practical reasons, |s generally limted to Iess
than ten, alternatively not nore than six parall el
reactor trains, alternatively not nore than five or
not nore than four reactor trains, alternatively not
nore than three parallel reactor trains, and
alternatlvely not nore. than t wo paraIIeI reactor



Sanpl e neasured [h] / calculated theoretical [h] of a

i near polynmer, where the cal cul ated theoretical [h]
wobtoovikienear = k Ma where k = 0.0002288 and a BCODUFDH8/013929

for propylene polynmers. [00286 M/ is the viscosity

aver age nol ecul ar wei ght based on nol ecul ar wei ghts

determ ned by light-scattering (LS) analysis. The

viscosity average nol ecul ar wei ght, M/, of the sanple

is calculated by: [00287] M =nvol ecul ar wei ght for each
t i @p@lﬁ@aélonmtepr (28 ApesacthRnalinte &yrnethybasgtaitegain. Any ethyl
I £
S| :Eggté{e%cfm W %ag)gfxf’ﬂcgﬁ?rg%ll §¥ Irltg ttile &J&:‘h%'l? dor%E&%?y gystem.
|'i mthel. dB&aié%ﬂgENEaEéTHchﬁi\Ecmxy&éiﬁ 160 MMER ethanol and
BLENDS AND I N-LI NE PROCESS TO PRCDUCE THEM FI ELD
[ oodtimatehebyildsdwrin theypethanglsohenk reaycled in fle proeess. of
spol yner blends and in-line processes to produce them
It nore particularly relates to blends of isotactic
pol ypr opyiethigbackide piesyriten eheprinplydcene: moparhynanvainet to
in-line fluid Bhase processes for producing them
BAGRERINBIqoHeb 29 oFitdR @8 H%FOIPﬁe&hP‘}Faéﬁfy@@ﬁW Aggdate Is a byproduct
is
ot ﬁ%/lﬁgl% g&gfr?fg%ﬁf%% gx%\%é)ﬁoé%lg}s llo?;@eg)s&?fte%}acled with the recycled
whenehédod xi thelmmufmdi@prbnmm nze&cénergykm)stso n‘m n ed
with rapid crystallization for fast processing. These
are i PP-EP bl ends produced at typically nade by
mel t- bl e : '
The. of 1S hadelffle) HfoUi St 2aARE ey oCRRRCN TR Y rh Palchie
| nonerases, istkaopnddbe talootorqmmhotsmgmmurtty imthel fira$ polywinyl
dev at| elletizatio for,the two
SRPALPICOorlACOPGIMOSRAE Byt AR B EhlscHeR G dpaverted to
pe'c‘r&%h@lﬁéﬁﬁl@ a8fl hidMer Bldﬂﬁ!:orﬁi%ﬁ%@)h olﬁbgﬁ‘l@rsa’il)‘ﬂlé?'n1 ROKRGRn to be
of the di sadvant ages associated with 1 ne
15 bI @@dd ngalnémhmﬁeq agents, [IDO08E nfed¢opine MdmglervdsclmaydebeabiadeSpemal

of fgr"f‘(?/ar 'fg’%"& “@%ﬁ?ﬂa@ﬂ&bﬁé'&)‘?‘{}%ﬁ&ﬁflﬁﬁﬁ ‘Sr,gbf' rently

appl i ed for making i PP-EP bl ends uses solid polyners
as starting materials, typically outside the
poI ymer | While bangsne eertentinatiny) raemfeedonqmeerp@sqdntermakemvmyl

Fi PRRRLI s sonerh PeekRbe e QERORRI B BBl

2obl ?aﬁadu khewh tipit DS RveRIOF bERANE i hefiall ipbly@ﬁﬁ/ll pﬂaduct
of f |ne sol ution bl endi ng, respective In nmelt

bI caangide telseated| i d, often pelletized or baI ed,

pol ymer bl end conponents are first nelted and t hen

bl ended together in their nolten state. One of the

di f fi cul A eowaes st ddedfouid|thatbhewdieAgontent ihehdighl acetate
V|Sﬁ03|ty of nolten palyners, which makes bl endi ng of

weheyldisias clase phepssitde 19 thesplubdity ligntsed viimy @e¢tatermeppmer so
th I i ne bl endi ng, the
25 o B0t SAHERT weriElin AnSPsBlallats 107 bl end
conponents are first dissolved in a suitable sol vent

:)gl yrer BT OTEE Ao BRie e e Togridbat, Secording to the
bl epeicAGinveRidi t&ﬂnﬁibﬁeﬁl zﬂg y| ngﬂﬁ@d EJ‘&&EIﬁQ@M‘é'VIWl acetate

sol'vent fromthe bl end and t he bl ended
p ol fyome degrsddltum ﬁwmbh@nme ngls cmnuﬁacerre@ oetikihés palgoeszadyto form

Ssu oci ate ut i S expensive
30 o O X derBlEd TSPOTUBRLiS PG it ABBgAsd SR Efping inhibitor
ConRed R ¥tSbiRRCviAYRadetatd, Wit 6t qﬁﬁm%%a‘é@d‘ﬁlat@ﬁ@ dr8 glso used
[ 0004] The common feature of both melt blending and
off-line solution blending is that the pol ynmer
bl endi ng conponents are made in separate plants and
the solid polyners then are reprocessed either in a
nolten or in a dissolved state to prepare the fina
pol ymer blend. In fact, these off-1line bl ending
processes are often operated by so- called conpounders

o o o o " . o "
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reactor train and while the base polyner still has a

substantial quantity of |ight conponents to forma
w@b@stiiwieed pol ynmer bl end. [0085] The bl ends pET/UP08/013929

and EP copol yner disclosed hergin may include a novel

iPPin ternms of structure and properties in

conbi nation wth a conventional EP copol yner or a novel

EP in terns of structure and properties. The bl ends of

I PP and EP _copol yner discl osed herein may al so i ncl ude

a @Qﬁm‘flﬁléhancmélﬂgéwdr(muméIm(E!D“t?éip@IGSIWEP-Hd hertzeqwnone

oV aE AR aP Bt s bR B Mo ad POBRg of e

di fvirgn avdthtal $iduidB RadeddRo QW@%@E}B(&S]@[@Ie%lSﬁl&Qﬁd
The bl ends of conventional i PP and conventional EP

r e@pgfg@ﬂzap%ogme dpn;é,agetat[eGgggfn Polywinxl acstats to reduce the color of
(conyv P H? vel blend
5 O Rl BDRn ERCRON AR RN b Te v
copolyner conprising: between 1 and 50 wt % of
i sotacti.c polyprégylene wth anelt flowrate of

bet ween ArpuaFethasisdage jeenodisglpsed fagremavingeimpsitigs frogyvinyl
Wt 9 §

1 et D Ry RS RO ok el
melitcokparated dy ecfetenoet Thae nnﬁuﬂitlandclﬁﬂ)ewtlgbdlﬂ ¢oloration agents,

wherei n the co on r.is Iynerlze a bul k
10 ho vl 9 ce&f AR aRigS 5?%@§§ldd %‘ﬁf\é bGirPeYed tpgeotopic
t otgadiggh 0 defects in the continuous propyl ene
segnments of the copolyner is between 40 and 150%
greater than a copolyner of equivalent nelt flowrate
and mt@b Ien solution .
ol y et 1o BeLLAT bt O fe BRSEHAR oM serul for
' P%ﬁfé%‘ﬁ%&)ﬁ)%@ ongalh‘é%q%deér)ls 1&B§m{hQV§t>r Bk@nek, @blyvinyl
i sotactic polypropyl ene and et hyl ene-propyl ene
15 coptdohodeis a(mznp maat¢ma) fohmanmfectuting palysmyhbotyofl which is used as an

i sotactic r l. ene t h. nore than 15

t narisors PEgsMadRbutlet hin Tof uSmiobs f pipieks, Sphpagindows
| N9Bd dbeM3Sandaii thaflistic WiRAGKS. ZBSW @BR} pBRAinkd alkBRol is also used as
prop lene units in the pol ymer chai n, “an nmmm pent ad_

f r @etariged Himdn Sguldrcrymlehsmawuginw applicatipnsnligle aolar in

t omaripl Meofio! S g&ATHA 2affiiss indblEesAfloRAR pipfect the
20 of calor lo€ pslyviHg1 Bhtgral aRd prétRicsi Madeeortliif. fIeizh oy vigtl \wihol

t he Dscrﬁsak neltln and the peak crystallization
teﬁp yelyeswil} @h@le te ppor aesthetig apprafanse apg oepthegng resistance

(g PolsYRSF o ol 28 B REIRALE' LC0 2en S0 and o0

mt@bof et hyl ene- propylene copol ymer incl udi ng between
10wm % and 20 _wt % r andom y dlstrlbuted ethylene wth a
mel t 1 oefatleving exampissirrollistptivenlypapd grenot i b considered

2 00y N KO AR

pohppﬂmbybkmasand et hyl ene- propyl ene copol yner
conprising: between 1 and 50 wt % of isotactic

pol ypropyl ene with nore than 15 and | ess than 100

reg cts (sumof 2,1-erithro, 2,1-threo

ing%ggg%%g, and 3, 1-isonerizations) per 10,000

pr opy| Elme exmhpls i$ pravidedgo Iilytmtedhat viny hacetatermap éoetpadified to
fractlon nor e t, avera nmol ecul ar, ...
30,0 YR Wt inBIPTRE: | AT teedgh i abo3 SeFfg apedgey Thibitor
t enpRIFhUisy] AtetddIREndthertird BREntiA foeRHu@fonl dHigNcdIBHn)

of at least” 80 J/g, and wherein the difference between
the DSC peak nelting and the peak crystallization
tenperatures (Tnp - Tcp) is less than or equal to

0.907 tines the nelting peak tenperature m nus 99. 64
(Tnp - Tcp 0.907 Tnp - 99.64)C, and between 50 and 99
wt % of et hyl ene- propyl ene copol yner i ncl udi ng bet ween

10 mt@band 20 mt@brandonty dlstrlbuted ethylene mnth a

N e r 1 . o P — - NN NN PN o



dodecadi ene, tridecadi ene, tetradecadi ene,

pent adecadi ene, hexadecadi ene, hept adecadi ene,
wocetadesasli ene, nonadecadi ene, icosadi ene, PCT/US2008/013929

henei cosadi ene, docosadi ene, tri,cosadi ene,

tetracosadi ene, pentacosadi ene, hexacosadi ene,

hept acosadi ene, oct acosadi ene, nonacosadi ene,

triacontadi ene, particularly advantageous di enes

i ncl ude 1, 6-hept adi ene, 1, 7-octadi ene, 1, 8-nonadi ene,

1, Potyoiny iakaebo! such@s wilbs sdioevelues, Thelbeibug paiditeefeyinyl acetate

1,12-tri decad; 1 13- docad o _
ol B T B O Rt e RS PSR el 1 s
NDIeREMbRY, anVB2@ffope MWink Bacetdtdam WaRP a/ fBhd, having a boiling

Advantggeous cycFlc di enes incl ude cycl opentadi ene,_.
vi mpimel B} degrees fabrebbeibaldieonnyl reedvghy ednmniis ppypisd i the

5ottt orolb AR TR o hR e ol agporrope s

vardigtilied lolvBhe i) Sohdén’ed, aha \phse/ sePhrhfedrifitid &icashubdtor. Vinyl
Copol yner Bl end Conponent nposition: [00133] In an
adrasfegge siamedtodicrreiimn anieflyx o dbs avagrs sadilpw pod g igwurities

58y RSB Sy AL RSO KRR e o

et pllgnpenpufitieireranghedthk e thé cdlamrevidte. The purified vinyl
Advant ageous nmers produced herein also include

|
10t eagefpterite V%p%?fg‘é{%‘% istillatiopwpbsmn Harp the Botempd the wpyl

th ' 0 ' ' -

anatse SABhon L TRR SRR Kb A SRS it AR emubihed liquid

c orphiairiing impuritics ©n éntdabitbre b ytenke palpthetibatianoeadtiomer

conprises less than or equal to 20 w % et hyl ene, | ess

than or equal to 18 wt % ethyl ene, | ess than or equa

to ¢ %oet hyl ene, or less than or equal to 14 wt %

ethVQ%%%T_br | ess than or equal to 12 wt % ethylene. In
15anot her A stoexohh pEclean, tchear polyy aeatate paster was prepared using purified

et hyl ene- propyl ene random t er pol yrrer conpri Sin _p

pr ayﬁw afbis AT wREeUT e SARPOTIIAD PES GHors AANGHS Yglistlled,
COTRAGHEILE inpREBRRAY 8qudl 99 é31kks #hian @BRtNEEpm. This vinyl acetat
enbodi ntf ?héggihylen%?propyle%e copol y Iﬁnbleﬁdmn,aceae
corstreara iwaspisedi tocprdpare agiontrplssampie r nathy seidy dbur different

propyl epne, ethyl.ene an of nore s o C20

Pl Rt Aitehiae D8R T HhilndBhde CHikn dybBathine Acetare
200Ng“RQDWNCarfdlotRér deeti®alitl hehviBEaich aBITRRABABHL Qerdi) ebll&ctively

al pha-ol efi ns. Advantageously, the terpol ynmer produced

her‘Eibha¢id”)awers gsided e thegleanr g paste, teemhgduseieolandf tha éinished

gro érr(gdéu’%t.g{e‘léeg J#%l?lg @ﬁl eglglfqgc?l?e’a nge%)é g(hnge": ashs(ce)gita{eelaev\/itl? ﬁltg Qre levels of

4- Amtiibitdr pent ene-1, 3-net hyl - pent ene-1, and

3,5,5-trinethyl -hexene-1.[00135] In another

advant ageous enbodi nent, the ethyl ene-propyl ene
5copolymsr bl end conmponent produced herein can be a

terpol ymer of ethylene, propylene and one or nore

linear or branched C4 to C30 prochiral al pha-olefin or

C5 to C30 ring-containing olefins or conbinations

t her eof capabl e of being polynerized by either

st ereospeci fic and non-stereospecific catal ysts.

Prochiral, as used herein, refers to nononers that

favor the formation of isotactic or syndiotactic

pol ymer when pol ynmeri zed using stereospecific

catal ysts. [00136] In another enbodi nent, the

et hyl ene- propyl ene copol yner bl end conponent conprises

propyl ene present at from70 to 90 wt% or 80 to 90

w% or 82 to 90 wt% and ethyl ene present at from 10

to 20 wt% or 10 to 18 W% or 10 to 16 wt% and an

opti onal conononer present at fromO0.5 to 10 wt% or

fromO0.5to 8 w% or 1 to 5 wt% CONVENTI ONAL

| SOTACTI C POCLYPROPYLENE BLEND COVPONENT [ 00137] The

i sotactic pol ypropyl ene bl end conponents may be

o " o



packages. More particularly, polyner blends useful for
this particular application may include from60 to 99
wovddaizeas stiff 1 PP bl end conponent and/or a PCT/US2008/013929
relativelystiff, |ow conobnonergcontaining propyl ene
copolynmer and 1 to 40 wt % of a propyl ene copol yner
containing 5 to 20 wt % of et hyl ene conononer, or
conmonormer - propyl ene el astomer (like ethyl ene-propyl ene
rubber). The stiffness and heat resistance may be
i ncreased by increasing the h&Bb&fol ymer or stiff
copol ynmer portion of the polyner bl end.
Correspondingly, the inpact resistance may be inproved

by ERpérRa&itng Adeealgétspgl enaQaapqd/B@PA iar| HE-acid in 20 mm
eihqugg propyl epgpmibber pphf i 9n @bt he bl gpg. The  ApHA

3 req bata CE Of ¢ product ag DUI%S ey be 164
A .

haod. - £ -
ccotpltshedtby—acaref oe-angt1g et
-\npnn ‘s Il 0018' St : ! | \lm Rot h]:QJ avem! L\-?y’ but 124.1
hn-1 | tinglappliXation T hprn tie | BP r-mn3 EP 73.5
bpol yrfer bl ¢énds nfide by th@;tL,'d ®hase i n-13 ne 24.3

endi g prog¢ess ddscl osed Hereiln fiOnd adppli thti on ar €9.2

I
hose where a devi@e and/ or 1packagelorust| be terilli zed9.1

‘U""UO:)OQJQ_

N gy Tenperaturg and [l S nugt bg SOl ang abl € 10 56

W tThstand i npact_abuse even at | OW rEenperatur es.
Pol yner bl ends useful for this particular application

Ry | Nl 4G, f1 00 £2 1601 IR 6 0L1ORE O IRF GcShdiTfadePP

honnpolyner Anuror copo yner conp
s Oc/{b&frdﬁ‘l@% e }5'[@§e%t irRniin BehibitaBHe |fdv'3)'r51ﬂe Qéﬂ%lﬁ%pemes
copol ynmers, and et hyl ene-propyl ene Tubbers. Were
|naneagpmgwgdoﬂnegsﬁmﬂS%ﬂﬁkages and device is desired,
one may use a greater fraction of the one or nore soft
conponents in the blend and smaller fraction of the

one or MiBebéigetinfedPRaRTofidudled MVllﬁF'FMtatéD%émhaving
bl ends useful for this particular application may also

i neliffierentdevels of hydreguinore. c$ampies @fo\flnylcaﬁﬂ'i@termrsg ish

f f th f He
107, koAt 20 @pen B (e RSFEREE TP i o npgo. and
50 not18oed of RIrsquifidned MleydRdic® ﬁ@éﬁroﬂﬁd)g%bht OT HRetdcton
of the soft pol yner conponent. BE 0188] Stil
andevekpf s chiopatographwas phawt tlinpe bﬁbpq@a@m% nlt yfas concluded
V"”‘%ﬁag hé/ Fo Lfron@ eﬁﬁg%%% ifl VR, 1%&&&9% cQMs for or haze
flu ase |n-I ] B?ocess FSCI'0Sed Nerern

f i formaqioni it @i fimal Pobyvinyl liﬁco\hbl sodadte Oue guhdlasdotiowik kégard to
and forma seal at relatively |low el evated tenperature
15yetth"s‘t?(?1P‘l capgingediest phieliequigonertype tq%nwczjﬁ dp not exclude the

or g}agsﬂﬁ‘ﬁw fhat JiiE: {ygg'gﬁlhﬁ;ltop% 1?199 Fevat e 109'T§mat10n and hence

I ousl pect fi or so nperature
resﬂéﬂananQMﬂquﬂﬁndyhﬂuﬂmkbag&wmmould apply for
thisparticular type of filmapplication. Simlar
rel ationships between conpeting properties and the
rel ati VeFHé§@&ﬁ§otﬂE ﬁlB&lffCﬁh@ﬁ I\%l &HHR&&%R}% %953%@1‘&1 iVefflon, may
apply for this app i cation. re particularly, a

20gr datpeacticeciby thorse skillethén theiait, wihbyindapacongpfoore the spagit and scope

i ncrease the.seal inte at hi e ratures,

uh & HSTESGH WEBHoR BEH brheF PERLTESMS<h BT rthe Sppended
CORRAMENn ARNti bATRY Ql‘bﬁlcﬂ?@unde%&&ﬂ thaspbcts OMB various
tenperatures and seal strength at normal tenperatures.

[ o&nﬁw}hm@ts«mw b éntarbaegddanehdby oninepastk iHurddrmeret these skilled

art. r _en ring, variations to.th

2t dp BieaO M BRprEGRS B e Bireas i e Bt B Meebsspte only,
applications may be nmade wi t hout deviating fromthe

spirit of the polyner blends provided by fluid phase
in-1ine blending process disclosed herein. Set forth
bel ow are further details for conposition of nmatter,
properties and nmet hods of meking the

et hyl ene- propyl ene copol yner bl end conponent and the
|sotact|c polypropylene bIend conmponent preV|oust
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separ ati on- bl endi ng vessel operation previously
descri bed. Hence, one advantage of this enbodinent is
wo baw/1msnomer recycle is sinplified and thus aP¢DUSR08/013929
| ower cost in the mononer recygje |oop. Wile nultiple
separation vessel operation increases cost in the
separator section, it adds flexibility in the nononer
recycle loops. In sunmary, this enbodi nent may be nore
conpl i cated and hi gher cost in the separator section,
butangis/nefdnigndgsl terlimip thenaversionras furthar weseaibied ¢ such appended
[O%z%%$ Since both enbodi nents of FIG 2 and 3 serve
the 'sane function of polyner blending and separation
of the polyner-rich fromthe nonomer-rich phases, the
choi ce between themis driven by the economcs of a
gi ven pl ant producing a given product slate and may be
determ ned by standard engi neering optim zation
techni ques known in the art. [00222] FIG 4 presents
anot her alternative exenplary enbodi nent of the fluid
phase in-line i PP-EP copol yner bl endi ng process
di scl osed herein in which is provided a dedi cated
buffer tank in which no phase separation occurs for
each reactor train and in which the reactor train
effluents are conbined in a single separator-bl endi ng
vessel (also referred to as single separation vesse
operation wth buffer tanks). Each of the n parall el
pol yneri zation reactor trains in the reactor bank is
provided with its own buffer tank to enable the
fine-tuning of the mxing ratio of the blend
conmponents. Pressure | et down val ves may be positioned
on the inlet and outlet side of each buffer tank to
control the in-line polyner blend conponent flow.
Optionally, the reactor effluents may be heated to
mai ntain the desired tenperature in the downstream
separ at or - bl ender as descri bed above. Catal yst killing
agent may be optionally introduced prior to or into
each buffer tank to mnimze further polynerization
out side the polynerization reactors. Optionally, one
or nore static mxers positioned after the m xing
poi nt but before the separation vessel for blending
may be utilized to enhance m xi ng between the reactor
effluents being fed fromthe buffer tanks. In
conmparison to the single separation vessel operation
of FIG 2, this alternative exenplary enbodi nent
all ows for nore precise control of the blend ratio and
qual ity but without the benefit of dedicated nononer
recovery provided by the configuration depicted in
FIG 3. As previously discussed, this enbodi nent may
i mprove the control of product blend ratio and hence
product quality, but its buffer capacity may be
limted. [00223] An alternative design enploying
buffering capability is depicted in FIG 5. FIG 5, a
variation of the nultiple separation vessel operation
depicted in FIG 3, and an advantageous version of the
buffer-only operation shown in FIG 4, presents yet
anot her alternative exenplary enbodi nent of the fluid
phase in |ine i PP-EP copol yner bl endi ng process
di scl osed herein. In this exenplaryenbodi nent the
si ngl e-stream hi gh-pressure separators dedicated to
the individual reactor trains also serve as buffer
tanks. Referring to FIG 5, for all reactor trains but
n, the reactor train effluent is fed to a dual - purpose
separator-buffer for both separation of the
pol yner-rich phase fromthe supernatant nononer-rich
phase and storage of polyner-rich phase prior to
conveyance to a downstream bl endi ng separator. These
singl e-stream separators dedi cated to individua
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than four), the feed streans may be injected at one
position along the length of the reactor. Reactors

wowdab/1hmige di aneters nay have nul tipl e injectPONUPING/G13929

5
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at nearly the same or differenfy positions along the

| ength of the reactor. When they are positioned at the
sane |l ength of the reactor, the injection ports are
radially distributed to allow for faster interm xing
of the feed conponents with the reactor content. In
the case of stirred tank reactors, the separate

i nt l¥4§@ﬂAﬂhéﬂW§patalyst and nononer(s) may be
ad@gggﬁgeous—%n—prEVenting t he possible formation of

hot]. SAQr6cdss fdrlike wasthfacfueslof geidviaghaicdint hWedng thAPHA color of
m xi ng point and the stirred zone of the reactor.

| nj ecéqusht® ertlessibamabanhd 8, graanTisinghrol¥meHgNg fyényl aegjets

of th | L:

ot oBEREL oy 41T TR AR TR e fo,
wher epdlheinyemgtdie fgd thea hpd@lyzigd the pobyviryd acétateao Z8m polyvinyl
the reactor may contain up to six different injection

posi t dlepkolal ong the reactor length with nultiple ports

at some or each of the lengths. [00282] Additionally,

in the | arger autoclaves, one or nore lateral m xing

de\2. cthe pResswii@laiim 1 hehdrei@gths fewebofShhibiter is abbas® ppm or less.
m xi ng devi ces can al so divide the autoclave into two

or nore zones. Mxing blades on the stirrer may differ
fragm . j ent.

ol 05 PG Ra P CRi. HHclth HR1e ol BRSO 3t ortess.
the separate zones. Two or nore autoclaves with one or
nor e .zones may nnect in a series. reagctor cascade to

| Shecprresss AEREML Waersin e 15 P%l.nﬁﬁmoy HeAbodt | gem prdess.
in a reactor train producing a polyner bl ending

conmponent. As previously described, a series reactor

c asic adeprocess tmfthguraatfaoture ofigalgviaybdlcehwd havinganAPHA color of
reactors. connected inlﬁjéies, Ln which the effluent of

at | Sl BHer lgdan abput doqaspprising pofyngrigigg vyl acctate

react RlonGARA BLVRE R 1bTel By &R aRERe iMBRStRHSF ab&\& 10 ppm or less ,
effluent of 'the uUpstreamfeactor(s), the feed of "any
r eact trform pohevimyd ricetsterapdcher hyshslyaig the pelyvieytaastate to form

train_can. be a nted with any conbi nati on of
additP@ﬁﬁWyﬁﬁﬁ@ﬁgf, catal yst, or solvent fresh or

2orecycled feed streans. Therefore, it should be

25

understood that the i PP or EP copol yner bl endin
corfpohbapracessaffdaian p eheran thelgyel abhydipgupmoge éssapout Sppm or
dischg§§d herein may itself be a blend of the sane

pol y P>wi th increased nol ecul ar wei ght and/ or

conposi tional dispersion. [00283] Tubul ar reactors nmay

al so be used in the fluid phase in-line process for

bl endilAgricess| S<dainne Meierein the lgpelof hadraquinoae isabout 3 ppm or
t ubul L reactors capabl e of operating up to about 350
MPa. Tubul ar reactors are fitted with external cool i ng
and one or nore injection points along the (tubular)
reaction zone. As jn_autoclaves, these injection

poidnt $he progessaf (daim ¥ vwhsrein her lgyelpd hydeaaginogg anabet 1 ppm or
propy|£He), one or nore conononer, catalyst, or

m xtures of these. In tubular reactors, externa

cooling often allows for increased nonomer conversion

rel ative to an autocl ave, where the | ow
surface-to-volune ratio hinders any significant heat
renmoval . Tubul ar reactors have a special outlet valve
that can send a pressure Shockwave backward al ong the
tube. The Shockwave hel ps di sl odge any pol yner residue
that has fornmed on reactor walls during operation.
Alternatively, tubular reactors nay be fabricated with
snoot h, unpolished internal surfaces to address wall
deposits. Tubul ar reactors generally nmay operate at
pressures of up to 360 MPa, may have | engths of
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SO3 1 Bl SO4 1Bl S5 1Bl SO61B2SOr 1B2S®1C

S® 1 CsSd001 CsU1CS0Ol21CsS0L3 3Bl sO4 3 Bl
wEObs/1&6B SOL6 3 C SOL7 3 C SO18 3 C SOL9 4 CPEORR2048/013929

S21 4 C S22 4 C Notes: Catalysts: 1 =

(rac-di met hyl silyl)bis(2-mdinethyl, 3

(rac-di net hyl silyl)bis(2-nmethyl-4-naphthylindenyl)zirc

oniumdinmethyl, and 4 =

(rac-di methyl silyl)bis(2-nmethyl-4-(3,'5 -di-tertbuty

| ptfen nrp¢ass éenthe manutashire of daminated) glassareduess, seaurigg Jow

= di net,hyl anii Lo rtraki sgpent.af ) t

22" TYy i RS e BB AR BEMER A A Blor of
di met fxyd tahlor 8wt aba@KIOs Chept af | uor onapht hyQoor at e. |
00333] Table 4 bel ow describes the Exanples for
conparative sol ution-polynerized propyl ene

honpp r ' [ iSGl .
3 or Aot s Sss BALATD ] SR Ha3ELATERLBR Y the glass produc
Sol ut {sain-Fuedriomvd wiidskisldcondi ti ons and product

properties Exanple Reactor Cat feed GPC (T)RI) DSC

data (second heating) Tenp rate Mv Tnp Tcp Tnp -Tcp

> 4T EPeey FQhict YRl hpbodicgbiivtori o2 producr
36. 6 _ik4bledtcli@or sddmiwid@oRs 8RB Ja6R. 2. 13E-07 47.5 144. 1

104.9 39.2 31.0 SO4 95 2.13E-07 57.0 146.1 109.2 36.9
1032.9 SO6 90 2.13E-07 71.9 148.3 110.2 38.1 34.9 S06 90

2. E . . . . _

017 11oPErigs gt 3 Vhehan dgingy apliceion foge Blass product
100. 8isIallbtiz3viadSLR 110 2. 83E-07 60.0 141.5 108.1 33.4
28.7 SA O 100 2.83E-07 96.3 146.4 110.4 36.0 33.1 SQU
90 2. 3E-07 158.0 151.0 112.0 39.0 37.3 SO12 80
2.83E-07 -300 151.6 112.2 39.4 37.8 SO13 110 7.12E-07
32.1 142.7 108.5 34.2 29.8 SO14 100 1.68E-07 56.8
151.6 111.1 40.5 37.9 SO15 90 5.98E-08 60.9 155.8
109.6 46.2 41.7 SOL6 120 2.67E-07 30.5 144.2 110.4
33.8 31.1 SO17 110 2.24E-08 113.6 153.4 112.6 40.8
39.5 SO18 100 2. 24E-08 156.9 151.3 112.0 39.3 37.6
SO19 120 1.29E-07 32.1 146.1 110.5 35.5 32.9 SO20 110
1. 29E-07 50.4 149.5 112.4 37.1 35.9 SO21 100 1. 29E-07
81.1 153.2 114.0 39.2 39.3 S22 90 1.29E-07 -108 155.7
113.8 41.9 41.6 Exanples SA to SO12: C3 nononer feed
14g/ mi n, hexane solvent 90 m/m n Exanples SOL3 to
SO22: C3 nononer feed 14 g/ m n, hexane sol vent 80
m/mn Supercooling Limt (SCL) given by SCL = 0.907 x
- 99.64, where x is Tnp. Slurry-polymnerized

pol ypr opyl enes (conparative exanples) [00334] Tabl es
5, 6 and 7 describe prior-art bulk slurry-polynerized
propyl ene honopol yners and their preparation

condi tions. The technol ogy for manufacturing propyl ene
honopol ynmers via bulk slurry polynerization is well
docunented in the literature for both conventiona
Ziegler-Natta catal ysts as well as supported

net al | ocene catal ysts. [00335] ACHI EVE(tnm) 1605, 3854
and 6025GL are commerci al honopol yners avail able from
ExxonMobi | Chem cal Co., Houston, TX, nmade in
comercial reactors. Slurry Exanples SLI to SL4 are
simlar to these ACH EVE products. They were
manufactured in simlar comercial reactors, but the
process conditions were adjusted to reach different
MFR and nol ecul ar wei ght (Mv by GPC) val ues, as shown
in Table 6. Table 5. Catal ysts used for the production
of Slurry-pol ynerized Pol ypropyl enes Exanpl e Li gand
Activator SLI 1 Bl SL2 1 Bl SL3 1 BI SL4 1 BI SL5
4 Bl SL6 4 Bl Catalysts: 1 =

(rac-di net hyl silyl)bis(2-nethyl-4-phenylindenyl)zircon
iumdinmethyl, 4 =
(rac-dinethylsilyl)bis(2-nmethyl-4-(3,"'5 -di-tertbutylp

' 1\ I o - T o - .



