1/35

CH,Cl,




XS A
a
Y

2/35

emen e B R A I

g
T — 34@
ke

DCM

&
55

¢
ERE

65

pard

o o 004

Fig 2



3/35

* 5SS

R
e S,

4.5

0

58

{75

L} e A APPSR

o]
3

Fig 3



4/35

& tﬁ\\&f 3

i

143
oy

()

(O ronsoncossessessici

()

@

&5

6.0

Fig 4



5/35

SRssARs ALY
N

COCh:

3

Py

H:0, hexanes

by N

N

S

»

LGS I 1O LN EE0RE00 01000000

SO0 80P 0

. .

£ 75 P& BR &8

16 05 00 9%

S {pom}

Fig 5



6/35




7/35

e,

UL LRI IR S KL

ottt

Fig 7




8/35

proey:

¥
3
;
4




9/35

[SB{®u2Flu,1*)ZrCly)

Fig 9



10/35

e,
Ll
1,

%

[SB{™Bu2Fly, I*}HFCL,]

2N

o

I
w\ o

Fig 10



11/35

4 - 4
\\,-‘{ ) FO°C
< 3
ot
R
3
B2
and
4
& £ 4
2
- b}
{} ke < 3 H H k3 T 3
g 480 BOQ 1200 1600 2000 400 280G B0 W
5
28 ~
R
Y
-~ ~
50 «
$ Y e eSS
% 10 -1 \\\ga\\\\\\\a\\\\\\\\\\\\\ N
DR oy
oy J O
8. 5 o S
- TR RS oL ek
5 a1 TSI S
x\ -~ {B) \‘\\.““\‘\*\\"*ﬁ\\»\‘\i“\\\\s“\s&@§ ( C:l b}
{3 \“““\“\w«\\\“ g ~ -~ - ‘
Y k3

G 400 800 1200 1600 2000 2400 2800 4200
&

Fig 11



KgiPE) gluaty?

12/35

- @*? 80°C

Lo

N [C

soa

oS

o

o
o

e

e ek $uf

D

Ko{PE} gicaty’ i
A IR N TN N £ T 4 K 0t S L S 28

3 06 XD

R (9
SR (o)

3 "N
3 N -
R ——

0 400 800 3200 180G 2000 2400 2800 3200 3600
3

o

i

Fig 12



13/35

¢

{b}

0 o4 w

1A1e0) (doniby

(b}

Wate w
N \\\i\“\“ AN

[ VT 95 1 2 SR o5 R o B o |
O3 ¢4 4 e e

4 o {3eoih {dogity

Fig 13



T 814

L

%
S
K&

{08 450T KB .

IR Y, WSy s

24

OB 155 REE v 198 UG B

it

el {dogily

B2 KB i

‘2

OB R NG

B
3

€B O h}wie. K& m g veererare

il
i

=

(ol {iﬁﬁs}ﬁﬁ«z

f0a2{ 1851004
JOYW pYos

o~

N

1047 1 M00,)85)

JOVIN pljos & 5 &7
%% 5%
e i (o4 @
98 YT KBS wrrorreren MQ.HW 7%

mﬁwy AVMQ»N KDY wresrrrs MQ«Mw

o8 %\.\vmw R voncensncrs me

YR BLLG Wk i mmw
YR GiE KBEg e {2

Qo
SN
Nt

838 Y5 E KB v, MN w

R
3

Ky GG vnrireses m w
3 B5E > Mw\\\\\vx\&

(50l {doniBy
3018 {doniis

posrit j
B s Y s
X ien I s 7y
A AALEL T oA 2 L e %,
0} gt o »
I et P Y e i
Ve B i z p ¢ s 4 b
1zl a3 ]-osew “

SN e 1047(1g3)}o0s
(oT) JONW PHOS | 1, @ @ OV PYOS

N

Rt

Se/vT



GT 814

¢ {8} s
AT A A AP 00o¢ D76 Q0BT 09T 0O0Z 0091 GOZE 008 OBF O
H ) k3 4 e % 3 R . ‘ X : \Mw
saons =it () T leo R | diong sl (c) x
»u\»\wm@ww N = wa\\\\\\\\\\.. MNW ] m\ m \&mmvm« N y Mw&wx\\\\i\\\x MNM Wmémw m
H O () A 4 O H0) i Ly B
&Mv e it el §
i N w \\\S-(.\\,\.\«\.\\\\\\\\\\\\\\\\N\\3\.\4\\5\ - m»)
. 7 . 5) i N w%w
_ (sl x> o
g e we! 20
\\\(o\\ N ‘ 3 @om ﬁww o 5 \..»r.\s\x\\\xm\ cissisrit”” )
{0} (1342 g 85 . o FiDa7iL18s) 004 . arn
JOYI pHiOS JOVIA PIOS
{s}3 513
O0e Gamk oumc wom oot thes oom v v B COBE 00T 00RZ COST 000Z 009 DOTL 008 007 O
7 5 3, by 4 ) m ; ; : - : ; m
}.AMW —— AM\M»MH.W\N ﬁ hod mmw ppsr me
Gajon gz [ L GY o me o nm il | (2) s
\W\QMQ}. N = MXW verriestte M N\w ) w m Mcw Qm& me \W »\« t,m.w
H Ot (1) 2 g
\\\\\\\, N <w\m nm\
: (s} (o | , 4
o (042 1g3)]-0saus FET (o) [F104z2{ 193]} 004 - ¥
/OVI Pl JOVIAL pifo

Se/ st




16 /35

ggzsg{&&sz{»?ms NEZrCly

Fig 16



17/35

WZF1y, 19ZrCly

°SB(®

2, Fro;

Y

Fig 17



18/35

SB(BRFEY NEZCHL

Fig 18



19/35

SB{Cp I*)4rCl,

Fig 19



20/35

Fig 20



21/35

p e ':. gt Do .' R N A » :
‘,: : e i >
) W D C iazazz(g(ti;zvmx(ﬁ

) . L

Fig 21



22/35

s , ML.._M

;5

BO 75 70 65 60 55 50 45_40 35 30 25 26 15 10 05 0.0
8 {pprm)

Fig 22



23/35

oy

|

*A 3¢
A

Y

u T

B0 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00

& {ppr)

Fig 23



24/35

il A.WS i JL;_.;

S0 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
8 {ppmy)

Fig 24



b

25/35

o

6.0

& {ppm}

Fig. 25

3.9

o

ol




26/35

s ansosonseocssm st

b2
‘..
&

3 {ppm)

Fig. 26



27 /35

mncsimrmsns,

L&&& b

Srovense
posess

W
~i
»
o
w
N
-



/h/bar)

complex

Activity (kg,./mol

28/35

{Bu2

—a SB(®*Fu,mzrcy,
11000 - —e— sB(® R, ™zic,
y A "5 (® %Ry, mzrc,
10000 4 —¥— SB(Cp,")ZrCl,
. —— Me’PmpSB(tBugFlu,|*)ZrC‘2
9000
8000 -
7000 —
6000 -
5000 ~
4000 -
3000 N — , , .
0 10 20 30 40 50 60

Time of polymerisation {minutes)

Fig. 28



Activity (kg,/mol

28/35

BRI mzic,
sB (tBuzF!U, o 3-Ethy]

—a—SB(
)ZrCl,

9000 - :

, —A—Fesp PRIy, IMziC,
—v—SB(Cp,")Z(Cl

8000 - (Cp.IMzrcl,
_ ¢ Me PP BB PR 1ZrCl,

7000 4

6000 -

5000

4000 -

3000 4

2000 T ' | ' T : T : T

50 60 70 80 90

Temperature of polymerisation (°C)

Fig. 29



4000 +

30/35

—a— SB(®YFlu,IMHfCI,

—e— SB(Cp,I*)HfCI,

I ! I ' I ! 1 ' | ' I

10 20 30 40 50 60
Time of polymerisation (minutes)

Fig. 30



31/35

T $y

HRI1G40.N

Fig. 31



Ethylene intake (a.u.)

2.5 -

2.0 ~

1.5 5

1.0 5

0.5 4

0.0

32/35

SB(Cp,1*)ZrCl, 3.2 kgpe

("Cp),ZrCL, 12 kYpe/Iopt

(Ind),ZrCl, 1.6 kgpg

'9caT

i

'9cat

20 30 40 50
Time of polymerisation (minutes)

Fig. 32



Activity (kg,./d..r)

33/35

) S _-500000
- - 450000
. - 400000
4 350000 kgfmol :- 350000
10 - I
- 300000
8. - 250000
. 57 200000
- 150000
N I
- 100000
5 ] - 50000
. i
29000 22000 [0
O T T | ! l b | !
0.0 0.4 0.8 1.2 1.6

% of Hydrogen

Fig. 33

Molecular weights (g/mol)



de/ dlogM

34/35

129 3.5%H, 2.0% H,
| 3.2 kgPE/gCAT 4.8 kgpslgcm . H2
1.0 1 10 895 g/mol _ 12434 g/mol 142 KQ./9c,r
- 289 345 g/mol
0.8 4
J
0.6 1
0.4 +
0.2 -
0.0 ] ' /' T T ' T
3 4 5 6 7
log M



Activity (Kgo/9. )

P
o]
§

4

ik,
£y
£

10 -

35/35

Bl Homopolymerisation|
| |Copolymerisation |

SB{CR R0,

MeSropamotitrn, MZOl, SBICHIIRIOH

Fig. 35



