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Tab.1 The effect of Ti (OBu)4 concentration on the copolymerization under dual catalyst system *

Ti(OBu)s (X107 4M) [B] cop (mol %) Et/1000C Catalytic activity (gPE/gTi * min)
2.94 4.3 23.8 153.8
5.88 6.0 33.4 94.1
- 8.82 15.6 87.2 144.0

* Polymerization conditions: 50 T, 1h, f¢=2min
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Tab.2 The effect of pre—run time of the dimerization (z) on the
copolymerization under dual catalyst system*

Pre—run timefp (min)  [B] cop (mol%)  Et/1000C catalystic actavity (gPE/g Ti* min)
2 4.3 23.9 - 1538
5 5.3 29.6 160.4
10 6.0 33.8 137.0
30 10.8 60.4 152.5

* Polymerization conditions: 50 C. Ih. [Ti (OBu)al =2.94 X 10~ mol/1
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Fig.4 Realation between contents of 1—butene in Fig.5 Relation between contents of 1—butene in
vapor phase in the copolymerization vapor phase in the copolymerization
system and time system and time

50C, ZM—1 x [Ti(OBu)d =2.94 X 10 3mol/1, 50 C.ZM-1. O [Ti(OBu)d =11.76%10" *mol/1.
t0=5> [TiClgd =3.95 x 10~ *mol/. to=>5min ; X [Ti (OBu)g =11.76 x 10> mol/:

[Ti (OBu) A TiCl] =7.4 to=2min ; [ TiCL] =5.0 x 10* mol/

O [Ti (OBu)ql =2.94 10”3 mol /1. 10=2. [Ti (OBu)g) A TiCla) =23.5

[ TiCll =6.3 X 10™*mol/l: [Ti (OBu)a A TiCll =4.7
A [Ti (OBu)gl =2.94 X 10 *mol/l, t0=2.
[TiCly) = 5.4 X 10” *mol/, [ Ti (OBu)s A TiCl] =5.4

ME 4 FIE S TR, %[Ti(OBu)JATICL] = 5.4 0, BAKED |- THKERE]
INEF A FRRREE. MR PE MR A, BTk T BRI R BE R

BRI RAEALTRI AR = ﬁsﬂ&ﬁﬁﬁ - THREE®EARE, AmER® - THERE
ERE T RES.
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RS A FE T RatE ¢, #1 [Ti (OBu) JATICl] MER T, At RTEE
BY R RS RH T 3.
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Tab.3 Characterization of the copolymers*
Ti (QBu )a t? [B]o cop Et/1000 C 25 Ty Cryst:il]inity M, <1075

TiCly (min) (%) (t) (%)

0 - - - 0.9645 139.9 68.3 -
5.4 2 4.3 23.8 0.9103 126.7 28.8 3.1
5.8 2 4.6 25.6 0.9101 - - 4.21
6.7 5 5.3 29.6 0.9077 - - 2.75
6.7 10 6.0 33.8 0.9036 125.4 14.2 2.96
6.7 30 10.8 60.4 0.9038 125.5 7.8 2.24

* Polymerization conditions: 50 T, th, [Ti (OBu)s =2.94 x 10°

ZIE b I B TR I B W B — R 7E 0.90 — 0.93, CEEMREE—MRAE 10— 40,/1000C,
%4 LLDPE E3k; W _EafE#KM Ti (OBu), KEH ARSI B RSY P R H#K
ELF, BAYPTRIBEM HHHEERAYNEE. BRNESGENRKE. 0T
B R T TR, XEHTRARAAERBHSR.
i BC— NMR EHRIERYMEEN % [6 7] GRIITER S RPN HIE 1004
BTN, ne M n AR RZBETA T HBATH TV HHERKE. NRFATR
HEYhTHRERNFHKE 100[Bl/NBKT 1, #8 1- TREXRYFELML
R, {HHA— & MikBE.

Tab.4 Triad distribution. Average sequence lengths: Run number
and comnomer mole fractions for copolymers *

Ti(OBu)4

'T [BBB] [(BBE] [EBEl [EEE] [EEB] [BEB] 100(B] N "B PRE
5.4 2 0.038  0.015 0.035 0.843  0.047  0.021 8.9 43 21 224
6.7 5 0.024 0.004 0.039 0.857 0.062 0.014 6.8 4.1 1.7 22.7
5.5 10 0.017 0.011 0.047 08322 0.074  0.019 7.5 53 1.4 176
7.1 30 0.019 0.022 0.082 0.724  0.119  0.035 122 92 1.3 95

[1]
[2]
[3]
{4]
[5]
[6]
(71

* Polymerization conditions: 50 T, 1h, {Ti(OBu)4d =2.94 x10° mol/1
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A STUDY OF DUAL CATALYST SYSTEM FOR
ETHYLENE DIMERIZATION AND COPOLYMERIZATION

XIE Guanghua, LU Bing
(Institute of Chemistry, Academia Sigica, Beijing: 100080)

ABSTRCT

A process for ethylene dimerization to butene—1 and copolymerization of the
in situ—formed olefin with ethylene using the dual catalyst systems, which consist
of a dimerization catalyst Ti (OBu), and a copolymerization catalyst TiCl,/MgCl,,
has been developed . Such catalytic Systems allowed the synthesis of the linear low
density polyethylene(LLDPE)from a single monomer source. The kinetic behaviours
of ethylene dimerization were studied. Variations in the molar ratio of two catalysts
and the pre—run time of the dimerization provide flexibility for changing the de
gree of branching of polyethylene and.as a consequence.its physical properties such
as crystallinity,density and melting point. The results show that the dual catalyat
system used could easily produce LLDPE (D=0.91—0.93)with levels of 10 — 40
branches per 1000 carbon atoms.

Key words Dual catalyst system, Ethylene dimerization, Ethylene
copolymerization, Linear low density polyethylene





