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Abstract : Three kinds of ethylene-propylene rubbers (EPR’s) having the same ethylene(E)-
propylene(P) molar ratio (E/P=50/50) with different stereoregularity, that is, random EPR
(r-EPR), alternating-EPR (alt-EPR) and isotactic-alternating-EPR (iso-alt-EPR), were
used for the investigation of their properties depending on the stereoregularity. No melting
point was found in r-EPR. alt-EPR and iso-alt-EPR showed melting points. Density increas-
es in order of r-EPR < alt-EPR ( iso-alt-EPR with increasing stereoregularity. In tensile st-
rength test, breaking stress also increases going from r-EPR, alt-EPR, iso-alt-EPR with in-
crease of stereoregularity, but elongation displayed the opposite order.
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Table 1. General Description and Compositional
Ratios of Polymers

Material Supplier Composition

supplier ,  experimental

cis/trans/vinyl , cis/trans/vinyl

cis-PI(Natsyn 2210) Goodyear 97/2/1 95.3/2.6/2/1
r-EPR(Vistalon 404)  Exxon  ethylene/propylene , ethylene/propylene

50/ 50 48.7/51.3
iso-cis-PPD Goodyear cis/-34/trans-1,2 , cis/-3.4/trans-1,2
95/2/3 94.3/2.5/3.2
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Fig. 1. Infrared spectroscopy of random ethylene-
propylene rubber. :
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Fig. 2. 'H-NMR spectrum for hydrogenated cis- -

polyisoprene.
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Fig. 3. 'H-NMR spectrum for hydrogenated iso-cis
-polypentadiene.
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Fig. 4. FT-IR spectra for methylene rocking region
of alt-EPR, iso-alt-EPR and r-EPR.
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Fig 5. Expanded 50 MHz 13C-spectral methyl re-
gion of three EPR’s.
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Table 2. Molecular Weights of the Different Poly-
mers

GPC LS Viscometer

Samples (THF,30C)  (THF,30c) (5here

M.x 105 My x 105, My/M, M,x10% [p)(dL/g)
r-EPR 147 238 162 252 165
cis-PI 178 364 204 373 342
iso-cis-PPD 132 288 218 3.28 375
alt-EPR 068 135 198 255 2.34
iso-alt-EPR 081 172 212 2.68 3.02

Table 3. Thermal properties of the Different EPR’s

Density(g/cc) Cryst.(%)
at 25°C dsc!
r-EPR -54.0 0.8526
alt-FPR 579 32.8 0.95 0.8567 0.32
iso-alt-EPR  -56.0 34.5 1.09 0.8573 0.37

v 4 H%="70cal/g, the heat of fusion for perfect crystalline PE
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Fig 6. DSC thermogram for different EPR’s.
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Fig. 7. The stress-strain curves for the three pure
EPR’s.
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