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8 ¢F : MgCLE ethanol (EtOH), 2-ethyl-1-hexancl (EHA) S0l o 844 = AL
o2 @A TiCl, FE&uE Azsled ZgBAL 2FF wol], FZuS]  triethylaluminum
(TEA)Y] ¥, £82x 59 28247 YE9g7] (ID)Q diisobutylphthalate (DIBP), £+«
7} (ED)4! phenyltriethoxysilane (PTES) @ cyclohexyldimethoxymethylsilane (CHDMS) =
o] Zrjo] B4 AATAA, Foi T, A4 Felzzgd (PP)9] Ex&f ¢ ExgEy
ol A= FFE AR

40°C, [TEAY/[Ti]=50 F2oilA Huvle] Zuig4 & vjehhirt. 28lx DI DIBP7}F 23
A MeClet HshS FT-IRZ AEIsIG o, Lewis €719 H7HA) 84 72457 QA
TRGL A 718t 28y EtOHe =9 MgClL&o) DIBPE H7lsle] Aoz A
2% Z2ojo]] QlojAM e, I A DIBP7F AARE whel Lewis G719 &08 2
T g3, EDZ CHDMSE ARg3F 9o PTESETE & 345 JAFRA4L drt. CHDMS
Hr} PTESE ARG 790l PP BRI Eotou, BAFEX= &4 Ushd.

Abstract : With the supported TiCl, catalysts for which MgCl, was dissolved in ethanol
(EtOH) or 2-ethyl-1-hexanol (EHA) and reacted with TiCl, as solution or after repreci-
pitation, the effect of polymerization conditions and Lewis bases as internal and external do-
nors on catalyst behaviors have been studied for propylene polymerization.

Maximum catalyst activity was obtained for 40°C, [TEA]/[Ti]=50. Addition of Lewis
bases Increases catalyst stereoregularity but decreases catalyst activity. The catalyst pre-
pared by reprecipitation method, in which diisobutylphthalate (DIBP) was added in MgCl, so-
lution, had no Lewis base effect because DIBP was removed in reprecipitation and washing
procedures. For external donor, cyclohexyldimethoxymethylsilane gave higher activity, higher
1sospecificity, lower molecular weight and wider molecular weight distribution than
phenyltriethoxysilane.

Keywords . MgCl,—supported TiCl, catalyst, alcohol-activation, propylene polymerization, Lewis
base effect.
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AzA H7Fsle WHE71 2= disobutylph-
thalate (DIBP), %A} Z&uji<l triethylalumin-
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231 woll FRLE, 2|9t So0le &
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A) ¢}, Diisobutylphthalate (Tokyo Kasei Ko-
gyo Co., |8} DIBPE 7)), phenyltriethoxy-
silane (Aldrich Chemical Co.,USA; ©]3} PT-
ESE ®7}), cyclohexyldimethoxymethylsilane
(Toshiba Silicone Co., Japan; ©]3} CHDMS=
B7))52 BASHA ¢¢3 22 AHgsiien, 2
o] Aleke MRl gt

& . Evjs MgCLE gZ &l 50 BAYH
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TiCL&} w3AIA Fuj(F0) 1)E AEAY
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Fig. 1. Effect off Al]/[Ti] on the activity( ®) and
I1.1.(A) of PP produced with cat. I-H (Catalyst
preparation condition : -20°C, 2h. Polymerization
condition : 40°C, | atm, 1h).
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M TEAQ Fxo w2t ¥4 Frisld
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Fig. 2. Effect of polymerization temperature on the
activity(®) and I.I1.(A) of PP produced with cat.
I-H (Catalyst preparation condition : -20°C, 2h. Poly-
merization condition . 4[ Al]/[T]=50, | atm, 1h).
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Fig. 3. IR spectra of MgCl,(A), DIBP(B), and cat.
I-H-S(C).
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Table 1. Effect of Lewis Base on Activity and
Isospecificity of MgCl,/EHA/TiCl, Catalysts

2000 1800 1600 1400 1200 1000 800

600

Catalyst ID ED Act.  LL(wt%)

None None 2.89 60.7

—_ None 127 1766
DIBP PTES 0.18 93.6

CHDMS 0.22 94.1

None None 5.32 68.9

. None 125 779
DIBP PTES 0.45 93.5

CHDMS 0.87 93.9

‘Wavenumber{cm™!)
Fig. 4. IR spectra of cat. I-E-S(A), cat. II-E-P
(B), and cat. I1-E-S(C).
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Catalyst preparation condition : * 30°C, 2h, ®-20°C, 2h.
[ID]/[Mg]1=0.13, [ED]/[Al]=0.06.

Polymerization condition : [ Al]/[Ti]=50, 40C, latm, 1h.
Act. . Kg-PP/g-Ti-atm-h.
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a2]x EDE PTESY CHDMSE Agghel] u}
2} Fuje] @4 FasAT AHFAANY 7}
oS =R

Zu) 1-E-S, v [1-E-S ¢ II-E-Poj th3t
ID 2 ED9] &35 Table 20 UeRHIT}.

Table 19] Z$xg, D2 DIBPE 713l
upel Eoje] 4L BAn AT L T}
gt 28y MgCl,/EtOH £9o) DIBPE 3

Table 2. Effect of Lewis Base on Activity and
Isospecificity of MgCl,/EtOH/TiCl, Catalysts

Catalyst D ED Act.  LL(wt%)
None None 2.29 74.9

-E-S None 0.84 79.6
DIBP PTES 0.15 94.5

CHDMS 0.21 93.2

None None 2.04 78.9

None 2.15 77.9

I-ESY Dep PTES 065 90.5
CHDMS 0.75 91.9

None None 2.04 78.9

None 0.97 84.3

TEPY bmp  prEs 017 92.0
CHDMS 0.18 93.4

Catalyst preparation condition : 80°C, 2hr, [ID]/[Mg]=0.13,
[ED]/[Al]=0.06.

Polymerization condition : [Al]/[Ti]=50, 40°C, latm, 1h.
Act. . Kg-PP/g-Ti-atm-h.

)+ ID was added in preparation of MgCl, solution.

b : ID was added after precipitation of MgCl,.

7¥st MgClLg& dieg AHPHAK Fo TiCl,
2 A3l A2 Fuj [I-E-S9 HLoMe=
DIBP9] 7o Rol BAIgle] Eollo] 43 A
T Aol A Zikth ol AFHAZ MgCLE
n-hexane2 2 AIYAAFITL AHst= Ao
EtOH #vt ohz} 718 DIBPE 4 AU
7] wiolH, o] AN gollid =% FT-IR &
HEZS] ZAfofA oln grEHh. 2y MgCl,
£ @A & DIBPE H7lete Azt o) 11
-E-Poj A Lewis §7]9) &7l vehdot. 9
Zufo]] oM E ED7} AMRgel wel g4 &4
< 74 i JAFARL L F7sksh

247 F79 9%. MgCl/EB/TIClL &l Al
ol EDE FH7lehA ¥od FFAIZIe] =gl
me} dATFAAe] Fasked, ol &0 FHS
ZHE IDY EB7} #&uiel TEAd) o)s) A5
7] wWjEeli utehs 1D AMAE JAS}7] 3t
ED9) #77t gaao|rt. 1

RWHoE go| d7” EDZE PTESY) glo
o F29) 4ol CHDMS7} go| A8
Qez, o] ED7 Fuje] &4 # JAFAAY
of mX|= Y& Table 17} 24 FUrt. Ao &
i & = Ql%o], CHDMSE AH2% #A$7)
PTESE #H7Ig A vdloq 10% A= ol & &
@S BRon JAFANE wUT).

ED /9 Ael& 2} 23] &47] std, =

Table 3. Molecular Weight of C;-soluble and C;~insoluble Polypropylene

C,-Soluble C;-insoluble
Catalyst System
Mnx10* Mwx10"* Mw/Mn Mnx10"% Mwx10"* Mw/Mn
MgCl,/EtOH/DIBP//
TiClL-TEA/PTES 12.7 12.0 9.5 84.8 43.6 5.1
MgCl,/EtOH/DIBP//
TiCl-TEA/PTES 16.3 16.7 10.3 64.8 35.8 5.5
MgCl,/EtOH//
TiCL-TEA 18.6 15.6 8.4 58.6 28.7 4.9
Catalyst preparation condition : 80C, 2h.
Polymerization condition : [ Al]}/[Ti]=50, 40°C, latm, 1h.
oo #1949 A3F 19954 5% 337
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Table 3041 & 4 Ql%o], Cu|g3|F+E9 &
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A Frretg e, o A=t PTESHA ©
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240l 7)517) wgolch.
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Fig. 5. GPC curves of C;-soluble PP obtained with
MgCl,/EtOH/TiCl,-TEA (---), MgCl,/EtOH/DIBP/
TiCle- PTES/TEA(- - -), and MgCl,/EtOH/TiCl,-
CHDNA/TEA(—) catalyst systems (Catalyst pre-
paration condition : 80°C, 2h. Polymerization condi-
tion : [Al]l/[T]=50, 40°C, latm, 1h).
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Fig. 6. GPC curves of C;-insoluble PP obtained
with MgCl,/EtOH/TiCl,- TEA(---), MgCl,/EtOH/
DIBP/TiCl,- PTES/TEA(- - -), and MgCl,/EtOH/
TiCl,- CHDNA/TEA(—) catalyst systems (Cata-
lyst preparation condition : 80°C, 2h. Polymerization
condition : [Al]/[T]=50, 40°C, latm, 1h).
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Fig. 7. Effect of [ED]/[Al] on the activity(C, @)
and LI1.(A, A) of PP produced with cat. II-E-P
(ED : CHDMS(O, A), PTES(@, A). Catalyst
preparation condition: 80°C, 2h. Polymerization con-
dition : [Al]/[T]=50, 40°C, latm, 1h).
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