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ABSTRACT

The morphology of the thermoplastic vulcanizates prepared from ethylene-propylene-diene
terpolymer, polypropylene and high density polyethylene(HDPE) or ethylene based ionomer
were studied. Blends were prepared in a laboratory internal mixer where EPDM was cured in
the presence of PP and HDPE or ionomer under shear with dicumy! peroxide(DCP). The effects
of DCP concentration and rubber/plastics composition were studied. In the morphological analy-
sis by scanning electron microscopy (SEM), a small amount of EPDM acted as a compatibilizer
to HDPE and PP. It was also revealed that the dynamic vulcanization process could reduce the
domain size of the crosslinked EPDM phase. When ionomer was added to EPDM/PP blend, the
thermoplastic vulcanizate showed typical ductile fracture topology and the trend was more
clearly observed when DCP contents and ionomer contents are higher.
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Table 2. Sample description
Sample notati Composition(wt.% )
P ‘" 'EPDM | PP/(PP+HDPE) HDPE/(PP+HDPE) EPDM| PP |lonomer| DCP
PP75PE25 0 75 25
PP50PES0 0 50 50
PP25PE75 0 25 75
RL25P752 25 75 25
RL25S75 25 50 50
RL25E75 25 25 75
RB25P75B 25 75 25
RB25S75 25 50 50
RB25E75 25 25 75
RLS50P5(b 50 75 25
RL50S50 50 50 50
RL50E50 50 25 75
RB50P50P 50 75 25
RB50S50 50 50 50
RB50E50 50 25 75 .
PP50-1.0EP50/1B5 47.5 47.5 5 1.0 phr
PP50-1.0DEP50/1B20 40 40 20 1.0 phr
PP50-0.33DEP50/1B20 40 40 20 |0.33phr

2P denotes PP-rich composition ; S denotes same wt% of PP and HDPE compositions; E denotes HDPE-

rich composition in the ternary blends.

2 RL means linear EPDM ; RB means dynamically vulcanized blends.
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Fig. 1. SEM micrographs of PP/HDPE binary
blends.
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(c) PE25EPDM?75 —
10pm
Fig. 2. SEM micrographs of EPDM/HDPE binary

blends.
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Fig. 3. SEM micrographs of PE75EPDM25 blend,
higher magnification(x15,000).
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Fig. 4. SEM micrographs of EPDM/PP/HDPE lin-
ear ternary blends of 25 wt% EPDM.
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Fig. 5. SEM micrographs of the dynamically vulcanized cured RB25P75 TPV with DCP concentration of 0.67 phr.
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Fig. 8. SEM micrographs of the dynamically vulcanized RB25P75 TPV the effect of DCP concentration.
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Fig. 7. SEM micrographs of the dynamically vulcanized RB25P75 TPV teh effect of DCP concentration.
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Fig. 8. SEM micrographs of EPDM/PP/HDPE lin-
ear ternary blends of 50 wt% EPDM.
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Fig. 9. SEM micrographs of the dynamically vulca-

nized RB50P50 and RB50E50 TPV ; the

effect of DCP concentration.

Fig 10. SEM micrographs of the dynamically vul-
canized EPDM and PP/ionomer ternary
blends(DCP-0.33phr).
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(b) PP50-1.0DEP50,/1B20

Fig. 11. SEM micrographs of the dynamically vul-
canized EPDM and PP/ionomer TPV.
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