wO 2005/108439 A3 |00 00 0 0O O O

Cat al yst systens for

pol yneri zing ol efins include a

catal yst conprising chrom um and a cocat al yst

conprising a substituted or

unsubsti t ut ed

(LNINTERNSTTONAL SFPLAG{TAON Hgmllmnmdk @HY PAYESY)ICOOBRROUON TREATY (PCT)

The catal yst al so conpri S

{
(19) v%%ﬁ{f&&kﬁt?ﬂ% Ji)‘&q{qp ogra{u%%ﬁ
Cp

non- tranS|t|0n 3
@Qﬁﬁt&chhﬁ‘(glal’l‘lﬁ)ﬁcaﬁorﬁmtéjt I on

TTONovehbas 2605q17. TE2085) Cp coh

inorganic oxi de
catalﬁst cO

OII'IIIlHIIIIiIHI IIIHIliIItIIIHInEJII|I|||I||II|I||I|||I|III||||I|I||I|I|I|||III|||||II|

The support can
r I Si N@10) BRernational Publlcatlon Number

nd pri oWy X0541084392 A3

(51) Inviredibral Hare|Qshficaiont GRFI1HG0, b2 GDebdignanil Sitestwbat @iyst indicad, for every

0 n r umand with a coédrar ‘th’e’
(21) In(i;erlrl.ge%nals #Pglgctatc 0(1)1 NQIH%%}@IF/U%OS/OEQQQ p0| %15

performed in the presence of

dyaifibiey AdL AG, AL, AM,
Y BZ. CA, CH, CN,

&)ﬁ%}Z EC, EE, EG, ES, FI,

HUIDILINISJPKE

%‘M

(22) Intayentional g Ditey 20D AROP (269320051 h t hﬁ} @(ﬁﬁ(ﬂ' I&SLC LRGREASESLU, LV, MA, MD,
(25) Fi%ﬁgt\’L%LQ.LgePf operties of the;pglymerscpIONNOEs, MyMENASNL NO, NZ OM, PG,

d.” Pol ynmer conpositions

(26) Pidisationanguaggs uni que pr opé€intlistes,

30 pALEAbEL than 30.

10/829,550 22 April 2004 (22.04.2004)
10/829,842 22 April 2004 (22.04.2004)

Us
Us

(71) Applicant (for all designated States except US):
CHEVRON PHILLIPS CHEMICAL COMPANY
LP [US/US]; 10001 Six Pines Drive, The Woodlands, TX
77380 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): MCDANIEL, Max,
P. [US/US]; 1601 Melmart Drive, Bartlesville, OK 74006
(US). BENHAM, Elizabeth, A. [US/US]; 9310 Katie
Grace Circle, Spring, TX 77379 (US). SECORA, Steven,
J. [US/US]; 5932 Martin Lane, Bartlesville, OK 74006
(US). JENSEN, Michael, D. [US/US]; 2008 Skyline
Place, Bartlesville, OK 74006 (US). COLLINS, Kathy, S.
[US/US]; 3915 Silver Lake Drive, Bartlesville, OK 74006
(US).

(74) Agent: BROWN, Kimberly, L.; Chevron Phillips Chem-

ical Company LP, 10001 Six Pines Drive, The Woodlands,

pr odiic Bd PHROsRIE KC.r$Bt $io8f$ SK, SL, SM, 8Y,

i HMa 18- & T80YA. UG, US, UZ, VC, VN, YU,
ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, MC, NL, PL, PT, RO,
SE, S1, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN,
GQ, GW, ML, MR, NE, SN, TD, TG).

Published:

with international search report

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

(88) Date of publication of the international search report:
30 March 2006

Fortwo-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-

TX 77380 (US). ning of each regular issue of the PCT Gagzette.

(54) Title: CHROMIUM BASED POLYMERIZATION CATALYST, THE METHOD TO PREPARE IT AND POLYMERS PRE-
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(57) Abstract: Catalyst systems for polymerizing olefins include a catalyst comprising chromium and a cocatalyst comprising a
substituted or unsubstituted non-transition metal cyclopentadienyl (Cp) compound. The catalyst also comprises an inorganic oxide
support. Methods of preparing a catalyst comprise contacting a support with chromium and with a non-transition metal Cp com-
pound. The support can be contacted with a solution comprising the non-transition metal Cp compound prior to entry into a reaction
zone. Methods of polymerizing at least one olefin include contacting the olefin with a catalyst comprising chromium and with a
cocatalyst comprising a non-transition metal Cp. The polymerization can be performed in the presence of hydrogen. Using the co-
catalyst in conjunction with the catalyst increases several properties of the polymers produced by this method. Polymer compositions
produced by such methods have various unique properties, including a PDI greater than 30.



