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8 ¢ g3l 45§ 2-Ethyl-1-hexanol(EHA) ol ¢ §H o2 R E Az AtGstel g F R &)
Z fda/1-dAd FZIAE At oo o)) A xoA MgCl/EHAS] Evl= 1/6, HES:
L5E 30T, Ak 2o g nsHY. o9 TiCL X 2 £F2A F 4L &
zH], gaEdle] TFH o & Zvo B4 FEFA =4S 2AEA oM, ol Lewis
4 7]Q) diisobutylphthalate(DIBP) 2 phenyltriethoxysilane(PTES) 9} | &= A3ttt old€/1-
#4 gEFAE [TEAVITIIY 5271 271842 S48 F7HetAdx [TEAY/[Til=250]8toll X =
3ol B2 gyt adn FEFFA 1-8 49 e [TEAY[Ti]Y F=H 7t 10004 HHE
LFERRQIT}. Lewis® 718 ¥7h8to) wel Zvjo] A3 1-9 4o st 7hAa3 %o, Kelen-Tu
dos W oz T3 waka)el urgAdv]E= MgCl/EHA/DIBP/TICl,-TEA/PTES ZwjAl oM+ bt
re=70.8, ry=008 o]Ach. 1-H A2 Fako] Wale] wle TEFAY A L 71AH 4EE 24
3tk

Abstract : The copolymerization of ethylene and 1-hexene with MgCl,/EHA/TiCl,-TEA catalyst system
in hexane has been studied in which MgCl, was dissolved in 2-ethyl-1-hexanol(EHA). In the catalyst
preparation, mole ratio of MgCl,/EHA was fixed to be 1/6 and reaction temperature and time were
30C and 2h, respectively. The effects of catalyst retreatment with TiCl,, mole ratio of catalyst compo-
nents, feed ratio of monomers and addition of Lewis bases, diisobutylphthalate(DIBP) and phenylt-
riethoxysilane(PTES), on the activity and composition of copolymers have been investigated. For eth-
ylene/1-hexene copolymerzation, activity increased with [TEA1/[Ti] (>25) and 1-hexene content
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gave a maximum at [TEAJ/[Ti]=100. With addition of Lewis bases, the activity and 1-hexene conte-
nts in copolymer decreased. The reactivity ratios obtained by Kelen-Tudos method were rg=53.8,
ru=0.18 for MgCl,/EHA/DIBP/TiCl-TEA/ catalyst system and rg=70.8, ry=0.08 for MgCl/EHA/
DIBP/TiCl,-TEA/PTES catalyst system. Thermal and mechanical properties of copolymer were also

investigated with 1-hexene contents.
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MgCl,/2-Ethyl-1-hexanol/TiCl,-Triethylaluminum Zufoj] o3 &g =3} 3,
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Fig. 1. Effects of TiCl, retreatment on activity(O, @)
and 1-hexene contents(A, &) of ethylene/1-hexene
copolymer obtained with MgCl,/EHA/DIBP/TiCl,-
TEA/PTES catalyst system. Copolymerization condi-
tion : medium, n-hexane 100ml, 30T, 30min, [TEA]/
[Ti]=50, [Ti]=0.3mmol/1, [PTES]/[TEA]=0.06.
Precatalyst preparation condition : [DIBP]/[MgCl,]
=0.13, 30T, 2hr, without TiCl, retreatmnt(Q, @),
with TiCly retreatment(A, A).
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Fig. 2. Effects of [TEA]/[Ti] on activity(@) and 1-
hexene contents(A) of ethylene/1-hexene copolymer
obtained with MgCl,/EHA/TiCl,-TEA catalyst system.
Copolymerization condition : medium, n-hexane 100
ml, 30C, 30min, [ Ti]=0.3mmol/1, [CeH:,]/[C.H]=2.
5. Precatalyst preparation condition : 30C, 2hr, wi-
thout TiCl, retreatment.
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Fig. 3. Effects of feed ratios on activity((Q) and 1-he-
xene contents(A) of ethylene/1-hexene copolymer
obtained with MgClL,/EHA/TiCl,- TEA catalyst system.
Copolymerization condition : medium, n-hexane 100
ml, 30C, 30min, [Ti]=0.3mmol/1, [TEA/[Ti]=250.
Precatalyst preparation condition : 30C, 2hr, without
TiCl, retreatment.
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MgCl,/2-Ethyl-1-hexanol/TiCl,-Triethylaluminum Zvjo] 2% £ W) 2% : 3.

Table 1. Monomer Reactivity Ratios of Ethylene and
1-Hexene for Various Catalyst Systems,

Polymeriz-  TiCl,

Catalyst .
System anonc Retreat- g g fg'ry
Temp{C) ment

MgClL/EHA/

TiCl,-TEA 30 no 538 018 9.68
MgCl,/EHA/

DIBP/TiCl,-

TEA/PTES 30 no 708 008 5.88
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Fig. 4. Changes of density with 1-hexene contents of
ethylene/1-hexene copolymers.
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Fig. 5. Changes of crystallization temperature(ll),
melting temperature(@) and AH,,(A) with 1-hexene
contents of ethylene/l-hexene copolymer.
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Table 2. Degree of Crystalliity calculated from AH,,
of Ethylene/1-Hexene Copolymers

1-Hexene Contents AHm Degree of
(mol %) (J/g) Crystallinity( %)
25 87.6 313
4.0 79.6 285
7.0 64.6 238
7.8 54.6 19.8
10.0 54.2 19.7
14.0 45.6 16.3
19.5 28.1 104
28.0 20.2 7.2
40.0 42 15
68.0 14 0.5

cess(kg/mm?)

0 0 200 400 600 800 1000 1200 1400
Strain( % )
Fig. 6. Stress-strain curve of ethylene/1-hexene copo-
lymer with various 1-hexene contents. 1-Hexene con-
tents(mol %) : PE(0), A(3), B(5), C(7), D(10), E
(14), F(16), G(18), H(22).
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MgClz/2-Ethyl-1-hexanol/TiCl,-Triethylaluminum Zvjjoll 2]3 2®jHe] ¢ : 3,
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Fig. 7. Tensile strength((O) and elongation at break
(M) of ethylene/1-hexene copolymers with various 1-
hexene contents.
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