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Z5: 3-Aminopropyltrimethoxysilane(INS) 5= N-[3-(trimethoxysilyl)propyl]ethylenediamine(2NS)S.2 ZH 75
3}l Az2)7lel| 1-butyl-4-methylpyridinium chloride(CI)9} tributylmethylammonium chloride(Amm), benzyldimethyl-
tetradecylammonium chloride(Ben), 1-butyl-1-methylpyrrolidinium chloride(Pyr)$} 22 o] A& o] &3l &

A 5 g SuiE Fxste] oEd TS

AAEAT. Si0y/ INS/IL/(n-BuCp),ZrCl, 12} Si0,/2NS/

IL/(n-BuCp),ZrCl, Zvfe] zr gk opni-aet SgtEae 53 Ag)® Sujro 7280} Si0,/INS/IL/(n-

BuCp),ZrCl, Zmj 2] %3 &AL Si0,/INS/(n-BuCp),ZrCl, 0| 2.t} S7Fs1

]3]

i,

Si0,/2NS/IL/(n-BuCp),ZrCl,

o 7r ] AR 9 BAL Si0,/2NS/(n-BuCp),ZrCl, Zrjjol] Bla) 7238t}

Abstract: Metallocene was supported on the silica, which was functionalized with aminosilanes such as aminopro-
pyltrimethoxysilane (INS) or N-[3-(trimethoxysilyl)propyl]ethylenediamine (2NS), and ionic liquids such as 1-butyl-4-
methylpyridinium chloride (Cl), tributylmethylammonium chloride (Amm), benzyldimethyltetradecylammonium chlo-
ride (Ben), 1-butyl-1-methylpyrrolidinium chloride (Pyr), and then ethylene polymerizations were performed. The Zr con-
tents of SiO,/INS/IL/(n-BuCp),ZrCl, and SiO,/2NS/IL/(n-BuCp),ZrCl, were lower than those of only aminosilane-treated
silicas. However, the polymerization activity of SiO,/INS/IL/(n-BuCp),ZrCl, was higher than that of SiO,/INS/(n-
BuCp),ZrCl,. The polymerization activity of SiO,/2NS/IL/(n-BuCp),ZrCl, was lower than that of SiO,/2NS/(n-

BuCp),ZrCl, due to much lower Zr content.

Keywords: aminosilane, ionic liquids, surface functionalization, metallocene, polymerization.
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E2. 743 22J7HXPO-2412)y= Grace Davison Company
AFS AHEsIT) ofu =A@ 515221 3-aminopropyltri-
methoxysilane(INS, Aldrich), N-[3-(trimethoxysilyl)propyl]
ethylenediamine(2NS, Aldrichy> A §lo] ARSI Table
1ol Jepigich. o] HA|2A 1-butyl-4-methylpyridinium
chloride(Cl, Aldrich), tributylmethylammonium chloride
(Amm, Aldrich), benzyldimethyltetradecylammonium chloride

Table 1. Aminosilanes Employed for Surface Functionalization
of SiO, in This Study

Name Structure

HCO,_
H3C0_SI NH,

H;CO

3-Aminopropyltri-
methoxysilane (INS)

N-[3-(Trimethoxy- ~ H3CO_ NH
silyl)propyl]ethylene- H3CO—Si/\/\H/\/ 2

diamine (2NS) H;CO

g - olg% - 395

(Ben, Fluka), 1-butyl-1-methylpyrrolidinium chloride(Pyr, Fluka)
=] Hela glo] AMEIlT olSe] TR Table 2
of Jepli it vlg=2 A4l ZFulQl (n-butylcyclopentadienyl)
zirconium dichloride(#-BuCp),ZrClL, Aldrich)y= ¥ x=2] |
glo] ARE-Ritt. 25l E ARS-¥l methylaluminoxane(MAO,
Albemarle)$} triethylaluminum(TEAL, Aldrichy2 A §lo]
AHE-st T o9 #(SK energy, Korea, 99.999%) & 4~
(AIR PRODUCT, Korea, 99.999%)= REDOX k2 2| 72
(Fisher)Z 5A/13X A H-E SHAIA T3 AHAE AA
Sk & ARESISITE AT Baker)s) S2H(J.T BakeryS 1
EF 25 zdes Yol A4 F 3R S/HRAK F A
B3kt

A27le] M 7|s5 ¥ HIgEM Jof BX|. Tethering
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£ 30mL9| toluene®] F-FAIZ L 3 mmole] A IFES
HolFAdrh =2 70 °ColA 3A17F F9F WA AL vt
S Fof] FH3F o] toluene® 2 5 o] HlH ko] 25 °Coll

2 & 7}7ke] melting point ©]/d2] &=ollA 3
AIZE F_t Akl keIl W Felle Al A2 A2
o s

EH 7|ssteE A7 HiE2M S 1] 39 75
3}= A2)7}= toluene 30 mLoll F-5-A1ZATE 0.35 mmole] =]

Table 2. Ionic Liquids Employed for Surface Functionalization
of SiO, in This Study

Name Structure
CHs
X
1-Butyl-4-methylpyridinium | e
chloride (Cl) =
N

Tributylmethylammonium
chloride (Amm)

CH; -

Cl

CI”  CH,
Benzyldimethyltetradecy- “N—CH,(CH,);,CH;

lammonium chloride (Ben) ©/ (|: ]
3

1-Butyl-1-methylpyrrolidin- cr-

ium chloride (Pyr) _N +\/\/CH3
HsC
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Figure 1. Schematic illustration for synthesis of the (n-BuCp),ZrCl, catalyst supported on silane/I.L-functionalized silica.
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Table 3. Polymerization of Ethylene with (n-BuCp),ZrCl, Catalysts Supported on Various Silane/l.L-Functionalized Silica”

Catalyst Surface treatment

temperature of L.L (°C)

Al content
(mmol/g-cat)

Zr content
(umol/g-cat)

Activity
(kg-PE/mol-Zr*h)

SiO,/INS/(n-BuCp),ZrCl, -

SiOy/ INS/Cl/(n-BuCp),ZrCl, 200
SiOy/ INS/Amm/(n-BuCp),ZrCl, 150
SiOy/ INS/Ben/(n-BuCp),ZrCl, 80
SiOy/ INS/Pyr/(n-BuCp),ZrCl, 50

Si0,/2NS/(n-BuCp),ZrCl, -
Si0,/2NS/Ben/(n-BuCp),ZrCl, 80

Si0,/2NS/Pyr/(n-BuCp),ZrCl, 50

47.6 3.7 0.12
30.7 43 0.13
27.8 4.5 0.13
335 4.7 0.14
335 54 0.16
116.2 54 0.24
36.9 4.6 0.13
313 4.8 0.09

“Polymerization conditions: cat. = 160 mg, hexane = 300 mL, TEAL = 2 mmol, temperature = 70 °C, time = 1 hr.
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Figure 2. Activity in ethylene polymerization of SiO,/silane/I.L/(n-
BuCp),ZrCl, catalyst and change in Zr content.
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Figure 3. Optical microscopy images of polymer produced with
SiOy/silane/I.L/(n-BuCp),ZrCl, catalysts (x150): (a) SiO,/INS/(n-
BuCp),ZrCl,; (b) SiOo/INS/Cl/(n-BuCp),ZrCly; (c) SiO»/INS/Amm/
(n-BuCp),ZrCly; (d) SiOy/INS/Ben/(n-BuCp),ZrCly; () SiOy/INS/
Pyr/(n-BuCp),ZrCly; (f) SiO,/2NS/(n-BuCp),ZrCly; (g) SiO»/2NS/
Ben/(n-BuCp),ZrCly; (h) SiOy/2NS/Pyr/(n-BuCp),ZrCl,.
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Att. Tethering == o)A 313HEF o] 4] Ao &
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