wo 2020/205595 A1 |00 TR0 0 OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

A

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
08 October 2020 (08.10.2020)

(10) International Publication Number

WO 2020/205595 A1

WIPO I PCT

(51) International Patent Classification:
CO8F 210/18 (2006.01) CO8F 4/64 (2006.01)

(21) International Application Number:
PCT/US2020/025400

(22) International Filing Date:
27 March 2020 (27.03.2020)

(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:

62/826,383 29 March 2019 (29.03.2019) US

(71) Applicant: DOW GLOBAL TECHNOLOGIES LLC
[US/US]; 2211 H.H. Dow Way, Midland, Michigan 48674
Us).

Inventors: FROESE, Robert DJ; c/o Dow Global Tech-
nologies LLC, 633 Washington Street, 1776 Building,
Midland, Michigan 48667 (US). STUBBERT, Bryan
D.; c/o Dow Global Technologies LLC, 633 Washington
Street, Midland, Michigan 48674 (US). ARRIOLA, Daniel
J.; 4608 Arbor Drive, Midland, Michigan 48640 (US).
BROONER, Rachel E. M.; c/o Dow Global Technologies
LLC, 633 Washington Street, Midland, Michigan 48674

(72)

(US). REDWINE, Oscar D.; 3755 Shaffer Road, Coleman,
Michigan 48618 (US).

Agent: LUNN, Jennifer H. et al.; c/o Dinsmore & Shohl
LLP, Fifth Third Center, One South Main Street, Suite 1300,
Dayton, Ohio 45402 (US).

(74)

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, I, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ,LA,LC,LK,LR,LS,LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,

(54) Title: PROCESS OF POLYMERIZING TRI-FUNCTIONAL LONG-CHAIN BRANCHED OLEFIN

/\x/\ o

300,000
Conventional M,, Mode|

250,000
-
£
2
@ 200i000
2
o
kK
3 w0000 Ladder M, Model @
@ e
K e
= 100000 Py
@
@
]
L 50000 M, Model
< & iy +

0 :
@ Q1 0.2 0.3

Branching Methines / 1000 Carbons '

FIG. 1

(57) Abstract: Processes of synthesizing long-chain branched poly-
mers. The processes include contacting together one or more C;-
C)4 alkene monomers, at least one diene, optionally a solvent, and a
multi-chain catalyst optionally in the presence of hydrogen, where-
in the multi-chain catalyst comprises a plurality of polymerization
sites; producing at least two polymer chains of the C,-C)4 alkene
monomers, each polymer chain polymerizing at one of the poly-
merization sites; synthesizing the long-chain branched polymers by
connecting the two polymer chains with the diene, the joining of the
two polymer chains being performed in a concerted manner during
the polymerization; and producing tri-functional long chain branch-
es from the diene, wherein the tri-functional long chain branches
occur at a frequency of at least 0.03 per 1000 carbon atoms. The
diene has a structure according to formula (I):
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