Office de la Propriete Canadian CA 2970848 A1 2016/06/23

Intellectuelle Intellectual Property
du Canada Office (21) 2 970 848
L rganieme An agency of 12 DEMANDE DE BREVET CANADIEN
d'Industrie Canada Industry Canada
CANADIAN PATENT APPLICATION
13) A1
(86) Date de depot PCT/PCT Filing Date: 2015/12/17 (51) CLInt./Int.Cl. CO8F 4/649 (2006.01),
(87) Date publication PCT/PCT Publication Date: 2016/06/23 CO8F 4/02(2000.01), CO6F 270/76(2000.01)
: : - _ (71) Demandeur/Applicant:
(85) Entree phase nationale/National Entry: 201//06/14 BOREALIS AG. AT
(86) N° demande PCT/PCT Application No.: EP 2015/080316
) o o (72) Inventeurs/Inventors:
(87) N publication PCT/PCT Publication No.: 2016/09/7193 SUMERIN, VICTOR, FI:
(30) Priorité/Priority: 2014/12/18 (EP14198874.1) THORMAN, JOSEPH, F

(74) Agent: BERESKIN & PARR LLP/S.E.N.C.R.L.,S.R.L.

(54) Titre : CATALYSEUR DE ZIEGLER-NATTA ET SA PREPARATION
54) Title: ZIEGLER-NATTA CATALYST AND PREPARATION THEREOF

(57) Abregé/Abstract:
This invention relates to a solid MgCl,based Natta catalyst component (which has been prepared by pre-treating a MgCl,. mROH

adduct with a compound of group 13 metal and an internal organic compound being a bicyclic ether, and further treated with a
transition metal compound of group 4 to 6) for producing olefin polymers and preparation of said catalyst component. Further the
Invention relates to a Ziegler Natta catalyst comprising said solid catalyst component, Group 13 metal compound as cocatalyst and
optionally external additives. The Invention further relates to the use of said catalyst component in producing olefin polymers,
especially ethylene polymers with desired properties.

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




016/097193 A1 NI 1TV N0 Y A 00 01

W

(43) International Publication Date

CA 02970848 2017-06-14

(19) World Intellectual Property
Organization
International Burecau

WIPOIPCT

23 June 2016 (23.06.2016)

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

(10) International Publication Number

WO 2016/097193 Al

(1)

(21)

(22)

(25)

(26)
(30)

(71)

(72)

(74)

(81)

International Patent Classification:
CO8F 4/651 (2006.01) COSF 210/16 (2006.01)

International Application Number:
PCT/EP2015/080316

International Filing Date:
17 December 2015 (17.12.2015)

Filing Language: English
Publication Language: English
Priority Data:

14198874.1 18 December 2014 (18.12.2014) EP
Applicant: BOREALIS AG [AT/AT]; 1ZD Tower,

Wagramerstrasse 17-19, 1220 Vienna (AT).

Inventors: SUMERIN, Victor; Hiekkalaiturintie 3 A 2,
00980 Helsinki (FI). THORMAN, Joseph; Fredrikinkatu
62 A 18, 00100 Helsinki (FI).

Agent: CAMPBELL, Neil;, Dehns, St Bride's House, 10
Salisbury Square, London EC4Y 8JD (GB).

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

(84)

AQO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
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, SM, ST, SV, SY, TH, TJ, TM, TN,
IR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

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, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(34) Title: ZIEGLER-NATTA CATALYST AND PREPARATION THEREOF
(

57) Abstract: This invention relates to a solid MgCl,based Natta catalyst component (which has been prepared by pre-treating a

MgCI,. mROH adduct with a compound of g
&\ ftreated with a transition metal compound of g
Further the mvention relates to a Ziegler Nat

roup 13 metal and an internal organic compound being a bicyclic ether, and further
roup 4 to 6) for producing olefin polymers and preparation of said catalyst component.
a catalyst comprising said solid catalyst component, Group 13 metal compound as

cocatalyst and optionally external additives. The mvention further relates to the use of said catalyst component in producing olefin
polymers, especially ethylene polymers with desired properties.



10

15

20

25

CA 02970848 2017-06-14

WO 2016/097193 29 PCT/EP2015/080316

1. A method for producing solid MgCl, supported catalyst component comprising the steps
a) providing solid carrier particles of MgClL,"mROH adduct;
b) pre-treating the solid carrier particles of step a) with a compound of Group 13 metal;

c) treating the pre-treated solid carried particles of step b) with a transition metal

compound of Group 4 to o;
d) recovering the solid catalyst component;

wherein the solid carrier particles are contacted with an internal organic compound of

formula (I) or isomers or mixtures therefrom before treating the solid carrier particles in

step ¢)
Rie Ry
R3
—T R A R,
R4 R5 R 5 R4
()
and

wherein in the formula (l)

R4 1o R5 are the same or different and can be hydrogen, a linear or branched C; to

Cg-alkyl group, or a Cs-Cg-alkylene group, or two or more of Ry to Rs can form a ring,

the two oxygen-containing rings are individually saturated or partially unsaturated or

unsaturated, and

R in the adduct MgClL™"mROH is a linear or branched alkyl group with 1 to 12 C

atoms, and mis 0 o 6.
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2. A method according to claim 1, wherein the solid carrier particles are contacted with the

internal organic compound of formula (1) or isomers or mixtures therefrom before the pre-

treating step b).

A method according to claim 1, wherein the solid carrier particles are contacted with the

internal organic compound of formula () or isomers or mixtures therefrom
simultaneously with the pre-treating step b) or after the pre-treating step b) but before the

treating step c).

4. A method according to any of the preceding claims wherein in the formula (l) of the

internal organic compound

the two R4 are the same and are a linear C4 to Cy-alkyl groups, or the two R4 form with

the carbon atom they are attached to a ring with 3 to 7 C-atoms, preferably cyclopentyl or

cyclohexyl ring,

R, to Rs are the same or different and are preferably H or a C4 to Cy-alkyl groups, or two

or more of R, to Rsresidues can form a ring, preferably formed by R; and Ry and/or Ry

and Rs residues.

5. A method according to any of the preceding claims wherein In the formula (l) of the

3.
o
10
15
20
25 7.
30

internal organic compound
both R4 are the same and are methyl or ethyl groups, preferably methyl groups and

the residues R, to Ry are the same or different and are H or a Cq to Cs-alkyl groups and
preferably at most two of the residues R, to0 Rs are a methyl, the others are H and more

preferably R, to Rs are all H.

A method according to any of the preceding claims wherein the internal organic
compound is 2,2-di(2-tetrahydrofuryl)propane, or 2,2-di-(2-furan)-propane, preferably is
2,2-di(2-tetrahydrofuryl)propane.

A method according to any of the preceding claims wherein the R in MgCL*mROH
adduct is a linear or branched alkyl group containing 1 to 8 C atoms, preferably 1 to 4 C
atoms, and mis 1to 4, preferably mis 2,7 1o 3,3.

A method according to any of the preceding claims wherein the Group 13 metal
compound is an aluminum compound of the formula Al(alkyl),Xs.« (I}, wherein each alkyl
IS independently a linear, branched or cyclic alkyl group of 1 to 12 C-atoms, preferably 1

to 8 C-atoms, more preferably 1 to 6 C-atoms, X is halogen, preferably chiorine and 1< x
<3.
A method according to any of the preceding claims wherein the Group 13 metal

compound is selected from a group comprising dialkyl aluminium chlorides and trialkyi



10

15

20

10.

11.

12.

13.

14.

CA 02970848 2017-06-14

WO 2016/097193 31 PCT/EP2015/080316

aluminium, preferably from a group comprising dimethyl aluminium chloride, diethyil
aluminium chloride, diisobutyl aluminium chloride, and triethylaluminium or mixtures
therefrom, most preferably the aluminium compound is a trialkyl aluminium compound,
especially triethylaluminium compound.

A method according to any of the preceding claims wherein no Mg compounds are used
in catalyst preparation other than the MgClL,"mROH adduct.

A solid MgCl, supported catalyst component prepared by the method of any of claims 1 to
10.

A solid MgCl, supported catalyst component according to claim 11, wherein the final solid
catalyst component has Mg/Ti mol/mol ratio of 1 to 10, preferably 2 to 8, Al/Ti mol/mol
ratio of 0,01 to 1, preferably 0,1 to 0,5 and CI/Ti mol/mol ratio of 5 to 20, preferably 10 to
17.

A catalyst comprising the solid MgCl, supported catalyst component of claim 11 or 12 and
a cocatalyst of Group 13 metal compound and optionally an external additive.

Use of the solid MgCl, supported catalyst component of claim 11 or 12 in polymerising

ethylene optionally with comonomers in a polymerisation process.

15. A process for producing ethylene polymer in a polymerisation process comprising

polymerisation of ethylene, optionally with comonomers selected from Cs-Cyp-alpha-
olefins, more preferably are selected from C4-Cyg-alpha-olefins, in the presence of the
Ziegler-Natta catalyst of claim 13 under polymerisation conditions in at least one
polymerisation stage carried out in a solution, slurry or gas phase reactor or combinations

thereof.
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