unAaata

72522

A [ ] st 1] & Sty o A o) he? 13 - anam ) et - R
mmauhm:mmmﬂgnsumumta“ﬁumLﬂummﬂgnsmmmuwaama}lwmswaﬂa
~ - - - v a - o o~ - o - a =
winunszgndlfludandydiliifeanummeuivaudaisu jisoefiei A luisin
. (-4 L & 4 - oum o (& 1 v o “ -
nmgege  adelsfieumisliduswjiimlusuueniuiiuialifelywsentszmming s
-« - -l ' C e ,0ua . ) - v
mInufuRmuNuUemeawaiidlid SnnsdailiifemanizezsulueiosnfnsaEndae dnfu
4 & o an - o v e -~ - o R g med A d &~ 1 [
mitiamzaisjitnumaladuivdsesiueiwiddlaivitmmibfzutlatgmdnin @
o = o & 1 [ oo - ot -l L < -~ o ' v
BIVBIUNIINNY U F8m egliwn ussuunliFpuasalsdlagninmlunmiidsatuniierme
< P & am [ o« ) A W [ - o - o P* ] [ -l &~
nnnsrnwrhmsesiudiniiudsesiumhidiudsaljitosiielunfiga Wuinmuiu
njisnlanedweslnotuveefituiuuasvhlawfufinnuidyludmndedaniulsluns
s a _an a . . f v ¥ avoeum P ve | ace v a
HRawadlafiauTianmwiuduuulgan  anhdeldlinmsdnmnmsldaniufiseuanialadu
[ e [ - s 2 - - . b - o * [ A [}
augnuaniuljiindnnawiisegiveniausmivlanefiweflnotuetnadaiies lasanizadng
z‘nﬁﬁunu'hms'l'z‘r'ﬂ"':Ls'oﬂﬁﬁ?mmsafﬂfu%umug‘i'lﬂﬁ’m‘hLs'eﬂﬁr"fs‘r.m"magﬁuam‘nummmﬁﬂv\”
anadwelnoduvasefituuazuoarhloinfinle waldianaiananuiamadladisanuds
wanjisanialadunupiidsesivimivyfitenlanedweflnaturesefidurvuasnlaiaiin
ao o L3 [l | 1 . L] [ e o e .
MuTiplasldgnutisesnidiuresdiu logduusnazuiufimiSudsamnifvesdasasiudaimlanly
o av ol Ewe a ad an a Y
ssUsznavloan  Sniuidtelusuiiresiulddufiumaiednsnavesiimslumstaimesa
1 - Ena L] - - 1] Rl ™ 1] - - - A 4 - -~
safisshuwiaegivenisuiwnunislddusal jismumaladuniidang@nssuvesmslaned
& o &~ o - @ o . . [ Uy av ¥ '
waslsirtusmiunndanadiefitusiianumnuindinldass  wafildnnmsdserisasdm
o~ A’
sansnanluazTuTwlani
oo . i 4 4 v v -~ e <
mmau'luamﬁnuww:Luuﬁon'ﬁﬁnmn'\ﬂ'ﬁmiﬂs:nau'lmau'lumsﬂmﬂgaimum'uaqm
&~ oo =S * ] -~ [ -~ ea = P J o & -3
IBIVFIM MnmsEinymuianaiashasm it laluduRuaudnivlanediwa s
et ool “~ P o @ e a v ] -4
'nwuaotanaunuu.aathamﬂuwa’l‘ﬁmsaommn’mﬂmﬂg‘amumsﬂsznau'lmau agnalsfianunay
' . jaaa . SRY - > P - 4 -
jashwasdinjidmesfatuviennidlanfsurfiavasearilawiuliunalngin  malsa
~ aa o e Y . v a 4 o a o
senuFImitinlpdastsznaylawussiliiiannsznsrenhwinluansvaswefwa i

o 13 . Y . a a B a & .
uAUaY M3l C NMR m'lwnﬂu'nl.anﬁunummi'\'lﬂ'lumuhwaamas‘tﬂuunuqu [1]



172522

el

mu’iﬁ'ulua’mﬁaaoa:tﬂumsﬁnmumaems’:‘ﬁ'msﬁnmnao%’ué"us’oﬂﬁnsms‘aumﬁaaga‘]
-~ o - el - & - J 1] - -~ - -
wenirulwljisenlanefweflnotuvasefifuruuesvhlowRuiddengdnsmlumndanedief
- 1 .. U - : ' e (] o 1] ol [d e ) £ 3
surhannumnwinduulgan  ywddsiesinstamedsan §isonuiudsesiudaniud
- s e - oo ot L E a2 , < - ey
imadsainjiFouselaludwd llasrnmeluuazainmenen ammindaildnsu it
lanadwailsirtuesafiduiuuasrhlaia@iu (1-iandu 1-aanfin usz 1-4andu) Mnfunsuaaned
o - [ .. ) o ; - - et ] - o -l
fidurRannummnwiuduuulges nnewiseinuidinaduissnfisouselaluduainme
. “v e ) - o =t ) s aal - e [ o ae & :" ) &
lwesbiddnljitendinraiashannnidimadudsnfisnannmenen igmuisen
- - an PN & d e . - o o o B . e - o
nmaial jismesfuanniuiisdandimiuinlusvadiial jifniudedasaljitonselalu
-l PN l - o o Py o~ g ¥ o . o an -l
FwRutuauty 1135 luvnciafimnzsuvasivanlussasdamiadedasal fasouselaludues
r ) e ;V J - o = A Y- et A Fo) A
fisuriny 2500 wenanidawuin e lanadwelsietusesafiduiuniteanfiveswaamms

a_ jaca  da - L o . rmaa _d . a . a  _eduw
mmﬂgnsmnumwLanus'lumaaes:'uumtsoﬂgmmnmmsanmua:wmﬂwamuasn'lﬂmnn'n

& « -
ﬂﬂaa@ulﬂuuuuquanﬂ’]ﬂ [2]



Abstract
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Due to the commercial interest of using metallocene catalysts for olefin polymerization, it
has led to an extensive effort for utilizing metallocene catalyst more efficiently. However, it was
found that homogeneous metallocene catalytic system has two major disadvantages: the lack of
morphology control of polymers produced and reactor fouling. Therefore, binding these metallocene
catalys:ts onto inorganic supports can provfde a promising way to overcome these drawbacks. Many
inorganic supports such as SiO,, Al,0, and MgCl, have been extensively studied. It has been
mentioned that silica is the most widely used support for metallocene so far. It is known that the
copolymerization of ethylene with higher 1-olefins is a commercial importance for production of
elastomer and finear low-density polyethylene (LLDPE). Metallocene catalysts with
methylaluminoxane (MAO) have been studied for such a copolymerization. In fact, zirconocene
catalysts along with MAO have been reported for a potential use to polymeriie ethylene with 1-
olefins. In order to develop a better understanding of supported metallocene catalysts for
ethylene/1-olefin polymerization; this present research was divided into two portions. The first
portion focussed on investigation of silane modifcation of the silica support. The second portion was
.conducted in order to study the supporting effects of silica-supported MAO with zirconocene catalyst
on ethylene/1-olefin copolymerization behaviors for LLDPE production. The resulted research for
both portions can be summarized as follows:

First portion of this research focussed on silane modification of the silica support. Based on
the study, it revealed that activities of ethylene/1-olefin copolymerization were found to increase with
silane-modified silica-supported MAO using ansa-zirconocene catalyst. The increase in activities
was less pronounced when higher 1-olefins were used. However, silane modification resulted in the
narrower molecular weight distribution of polymers. C NMR revealed that ethylene incorporation in

all systems gave polymers with the similar triad distribution [1].
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The focus of the second portion was on supporting effects of silica-supported MAO with
zirconocene catalyst on ethylene/1-olefin copolymerization behaviors for LLDPE production. In this
study, the MAOI/SIO, in situ- and ex situ- supported Et(Ind),ZrCl, catalysts vwere prepared and
studied for ethylene/1-olefin (1-hexene, 1-octene and 1-decene) copolymerization for LLDPE
production. It was found that the in situ-supported catalytic system exhibited higher activities than
the ex situ-one. Activities continuously increased with increasing [Allmaoy[Zr] mole ratios up to 1135.
The optimum mole ratio of [Alyay[Zr] was found to be 2500. The ethylene-1-octene (EO)
copolymerization showed the most consistency in activities for both catalytic systems. The

copoly}ners produced in both systems were random copolymers [2].



