07/067259 A1 | 00 00 0 00

Mul ti nodal
0.940 to 0.965 g/ cnB,

pol yet hyl enes possessing a density from
and an 121 from4 to 20 dg/ m n,

and including a | ow nol ecul ar wei ght et hyl ene
(120 DYJBRNATHON VP RLEC AT IOWP GHISHRDE INDG R THD PETINTZOORER AJRON TREATY (PCT)

from5, 000 anu to 50, 000

(19 Weet giticaiunphapaey Onpaisye (A "/ GGG s BR ARy

¢t/ short chain br anchi n
(hy! ene $1 indgspationy) Publicpiipn Number

nol ecudreationmeBgdin f rom 60,
conponents having a bal ante
(Rniengatiorel ublicalionlit pol yp

nd a hi gh nol ecul ar

pi Yelime 2ON7HAKPG2H) appl i cations, and WEN2A0HAG7259 Al

aEPlE)l_I catl ons. . .
(51) Intérnational Patent Classification:

FI6L 9/12 (2006.01) C08] 5/18 (2006.01)
COSF 210/16 (2006.01)

(21) International Application Number:
PCT/US2006/040757

(22) International Filing Date: 19 October 2006 (19.10.2006)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:

11/296,104 7 December 2005 (07.12.2005) US

(71) Applicant (for all designated States except US): UNIVA-
TION TECHNOLOGIES, LLC [US/US]; 5555 San Fe-
lipe, Suite 1950, Houston, TX 77056 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): SHANNON, Porter,
C. [US/US]; 1129 Carriage Court, Seabrook, TX 77586
(US). EHRMAN, Fred, D. [US/US]; 14226 Ridgewood
Lake Ct., Houston, TX 77062 (US).

(74) Agents: ARECHEDERRA, Leandro et al.; UNIVA-
TION TECHNOLOGIES, LLC, 5555 San Felipe, Suite
1950, Houston, TX 77056 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,

AT, AU, AZ,BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS,
JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS,
LT, LU, LV, LY, MA, MD, MG, MK, MN, MW, MX, MY,
MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS,
RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, 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, LV, MC, NL, PL, PT,
RO, SE, S, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant’s entitlement to apply for and be granted a
patent (Rule 4.17(ii))

as to the applicant’s entitlement to claim the priority of the
earlier application (Rule 4.17(iii))

Published:
with international search report

Fortwo-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gagzette.

(54) Title: HIGH DENSITY POLYETHYLENE

0.5 4.0 g_)
o
Lo~ TN 8
04 FARR WY 130 T
’ \ %
= 03 \ 0
g / A v v -+ 2.0 2
3 , M §
0.2 " S
J N +—1.0 E
0.1 T // \\ 0
/’/ AN 2
0.0 T e T T T 0.0
1.00E+00 1.00E+Q1 1.00E+02 1.00E+03 1.00E+04 1 .00E+05 1.00E+06 1.00E+07

Molecular Weight -~~~ Dow 2100

Comonomer Content
A Fraction NMR Data

& (57) Abstract: Multimodal polyethylenes possessing a density from 0.940 to 0.965 g/cm3, and an I,; from 4 to 20 dg/min, and
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including a low molecular weight ethylene copolymer having a weight average molecular weight from 5,000 amu to 50,000 amu;
and a high molecular weight ethylene copolymer having a weight average molecular weight from 60,000 amu to 800,000 amu, both
components having a balance of short chain branching making the multimodal polyethylene suitable for films, pipes, rotomolding
applications, and blow molding applications.



