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T8 e mefo)y, gJak=r) FE7F 18 A7H(Davison-952) o ©x¥ Zelzg g F4 Eof SiO)/Mg-
(OEt)2/ethyl benzoate/TiCLiE 3H433l¢ict. 9] A al-g-oJH] ¢l p-ethoxy ethyl benzoate(PEEB) 2} 3-Zu} Q] tri-
ethylaluminum(TEA) 2] <2 W3lol] upel, 8atme] 14, et Sejgjdes 229de F33tod, &A4ix} g
A5t A i3t TEA, PEEB9] <d3-& nasiadc) it 2xuislel o dAz) JAFIAHY #Hsls n3
st TEA/Ti 287} 2000] 32, 57} 70C ol A 14| 2k 5-qke] H o &43-8 712, TEAS] o) Z7}3tell
u}2} I L(isotactic index)gte] #Asted, xislel & L1 ¥W3}e ek [TEAY/[TiI=200, &% 70T &
3t S u] 14)7F ¥219) g $§345 %= 16.2kg-PP/g-Ti-hr-atme) i, I L+ 84% %t 289 e 2x, e
TEA ko] Z7e) A 2] A A}Fod 1|al PEEBE [PEEB]/[AI]=0.172 ¥ 7}3le] 83148 of, 4L 124 kg-
PP/g-Ti-hr-atmo & 7+asbg o}, gl Al4F3 AL 93%2 A= gic). =gk [PEEBI/[AI]=0259 o 4L 52
kg-PP/g-Ti-hr-atm& 7#4sl3 JAFRAY-E 96%2 Z7}slsich

Abstract—Si0,/Mg(OEt),/ethyl benzoate/TiCl, catalysts need for propylene polymerization were prepared
by using silica(Davison-952) as a support, which is known to produce polypropylene with spherical shape and
narrow particle size distribution. Propylene polymerization was carried out with the silica supported catalyst
cocatalyzed with triethylaluminum(TEA) in the presence of an external electron donor(EED), p-ethoxy ethyl
benzoate(PEEB) at 8 atm. The effect of TEA, PEEB concentration and polymerization temperature on activity
as well as stereospecificity was investigated. The maximum average polymerization rate during the initial
first hour of polymerization was obtained at the mole ratio of [TEA]/[TiJ=200 and 70C. The increase
of TEA concentration decreased stereospecificity. As the polymerization temperature increased, the stereo-
specificity did not change. The polymerization activity in the absence of PEEB was 16.2 kg-PP/g-Ti-hr-atm
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and the isotactic index was 84% at the molar ratio of TEA to Ti of 200 and 70C . However, the activity
decreased to 12.4 kg-PP/g-Ti-hr-atm and isotactic index increased to 93% at the same polymerization condi-
tion except for the addition of PEEB of which amount is 17% of [TEA]. Further addition of PEEB([PEEB]/
[A1]=0.25) decreased the activity to 5.2 kg-PP/g-Ti-hr-atm and increased isotactic index to 96%.
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Table 1. Polymerization conditions of silica supported cat-
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Fig. 1. Schematic diagram of the polymerization unit.
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Exp. no. [AIEt;1/[Ti] [(PEEBI/[TEA] T(T)
R1 200 017 70
R2 200 0.25 70
R3 200 0 70
R4 180 0.17 70
R5 250 0.17 70
R6 200 0.17 80
R7 200 0.17 60

[Ti]=1.84X10"5mol/L, propylene pressure=a8 atm.
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Fig. 2. Propylene polymerization rate profiles with differ-
ent [TEA]/[Ti] molar ratios ; (+) 180, (*) 200,
(L)) 250, polymerization conditions; temperature =
70°C, Pcyug=8 atm, [Ti]=1.84X 10" mol/L and
[PEEB]/[TEA]=0.17.
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Table 2. Propylene polymerization activities and iostactic
index with various polymerization conditons

Activity Activity/g-cat
f;‘p' (kg-PP/g- (g-PP/g- ( w[t ;0')
) Ti-hr-atm) cat-hr-atm)
R1 12.4 272.8 93
R2 52 1144 96
R3 16.2 356.4 84
R4 9.1 200.2 94
R5 11.1 244.2 91
R6 8.7 191.1 93
R7 10.9 239.8 92

Table 3. Weight average molecular weight with various
polymerization condtions

Exp. no. [n]dl/g M, X10°5
R1 39 5.6
R2 4.7 6.9
R3 26 3.2
R4 4.7 6.9
R5 35 4.7
R6 3.7 5.2
R7 48 7.2
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¥o{Zch Han (18] AUTiv7} F7igel we} of
=47 2 A FREESE Sk, WS AY
Tivl7b F7tebd 2t A F¢5=7F Fags By
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Fig. 3. Propylene polymerization rate profiles with differ-
ent temperatures ; (*) 60°C, () 70°C, (+) 80°C,
polymerization conditions ; Pcyu,=8 atm, [Ti]=

1.84 X 10 Smol/L, [TEA]/[Ti]=200 and [PEEB)/

[TEA]=0.17.
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Fig. 4. Propylene polymerization rate profiles with differ-
ent [PEEB]/[TEA] molar ratios : (*) 0, (") 0.17,
(+) 0.25, polymerization conditions : temperature
=70°C, Pcyue=8atm, [Ti]=1.84X 1075 mol/L
and [TEA]/[Ti]=200.
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A : aluminum alkyl

APP : atactic polypropylene

c* : number of active sites

ED  :electron donor

EED :external electron donor

IED :internal electron donor

[PP :isotactic polypropylene

I.I.  :isotactic index

Ka : equilibrium constant of aluminum alky! adsorp-

tion

Ky :equilibrium constant of propylene adsorption

ky : propagation rate constant

M : monomer

M, : the average viscosity molecular weight

PEEB : p-ethoxy ethylbenzoate

PP : polypropylene

R, : polymerization rate

TEA :triethyl aluminum[Al(Et);]

n : intrinsic viscosity
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