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Table 1 Effect of H; on ethylene-propylene copolymerization

Catalytic [ 7] [4]
H, partial A a-Octane 7 "
efficiency (soluble  (insoluble
Run  pressute insoluble
(kg polymer/ part} part)
{MPa) . (%)
g Tith} (dL/g) (dL/g)
1 0 29.4 15.0 3.00 3.88

2 0.03 33.3 8.6 1.19 1.57

Copolymerization conditions: AU/Ti = 100;8i/Ti = 5; time = 20 min;
70°C ; Solvent; n-heptane, volume = 200 mL
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Fig.1 '"C-NMR spectra of ethylene-propylene copelymer synthesized
in the presence of H, {a insoluble part; b soluble part} and withowt H,
(c insoluble part; d soluble part)
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Table 2 Sequence distribution of the copolymer fractions

. No H, In the presence of H;
Sequence Soluble  Insoluble  Soluble Tnsoluble
[Pl 0.62 0.43 0.65 0.56
[E] 0.38 0.57 0.35 0.44
[pP] 0.41 0.36 0.44 0.49
[PE] 0.41 0.11 0.40 0.13
[EE] 0.19 0.54 0.16 0.39
[PPP] 0.28 0.32 0.32 0.45
[PPE] 0.25 0.07 0.24 0.08
[EPE] 0.09 0.04 0.09 0.03
[pEP] 0.12 0.003 0.12 0.03
[PEE] 0.15 0.07 0.14 0.05
[EEE] 0.11 0.50 0.09 0.36

ng® 1.9 10.5 1.8 7.2
np® 3.0 7.3 3.2 8.8
Tee et 1.78 59.5 1.76 48.3

*“P” represent propylene unit and “E” represent ethylene unit;
b Average sequence length of ethylene { ng) and propylene ( np)

segments; * Product of resctivity ratios

With H,

/—\N\/\/\AAf’\EHZ

g0 %0 100 120" 140 160 180
Temperature (°C)

Fig.2 DSC traces of octane-insoluble fraction of ethylene-propylene
copolymer
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EFFECT OF HYDROGEN ON THE CHAIN STRUCTURE OF
ETHYLENE-PROPYLENE COPOLYMER SYNTHESIZED BY
SUPPORTED HIGH-ACTIVITY ZIEGLER-NATTA CATALYST

LI Na, WANG Xiaofeng, DONG Qi, FU Zhisheng, FAN Zhigiang

( Department of Polymer Science and Engineering , ZbejiangUniocrsity.'KryIabomoryquacrmwkchyrﬂmk
and Functionalization , Minisiry of Education, Hangzhou 310027)

Abstract  Ethylene-propylene copolymers were synthesized using a TiCl,/ MgCl,/SiQ,/diester type supported
Ziegler-Natta catalyst with or without the presence of hydrogen in & slurry polymerization process. The copolymer was
inhomogeneous in composition and can be fractionated into two parts, fractions soluble and insoluble in n-octane at
room temperature, respectively . The soluble part is a nearly random copolymer, while the insoluble part is a kind of
segmentéd copolymer, as revealed by ¥ C_NMR and DSC analyses. Adding H, in the reaction system caused an
increase of copolymer yield and a decrease of the insoluble part, but the propylene content and average length of
propylene segments of the insoluble part were markedly increased, meanwhile the average length of ethylene segments
of the insoluble part was markedly decreased.Copolymer sequence distribution of the soluble part was only slightly
changed by H,. The segmented copolymer fraction present in this ethylene-propylene copolymer has the similar
structure as the segmented copolymer fractions found in polypropylene/poly ( ethylene-co-propylene) reactor alloy.
Mechanism of the hydrogen effect on copolymer structure is discussed .

Key words Ethylene-propylene copolymer, Supported Z-N catalyst, Hydrogen, Chain structure



