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ABSTRACT : It has been tried to decrease the crosslink density of vulcanized EPDM (ethyl-
ene-propylene-diene terpolymer) rubber through a chemical devulcanization treatment. Phase
transfer catalyst, alkali metal (i.e., sodium), and triphenylphosphine have been used as a chem-
ical agent in the devulcanization treatment. Also it has been estimated the effect of the devul-
canization treatment in the case of utilization of 2-butanol as a devulcanization reaction solvent.

In the devulcanization treatment using quaternary ammonium salt as a phase transfer catalyst,
the devulcanization effect has been studied with the variation of catalyst molecular weight and
the choice of bromide or chloride cation. In the devulcanization treatment using sodium, it has
been estimated the devulcanization treatment effect depending upon the variation of reaction
variables such as amount of sodium used, reaction temperature, pressure of hydrogen gas, which
is used as a reaction environment.
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The M. value (number average molecular weight between two crosslink points) has been
experimentally estimated by the equilibrium swelling method and it is quantitatively related to
the crosslink density. The estimation of devulcanization effect for vulcanized EPDM rubber has
been carried out by the comparison of the M. values between the untreated and the treated

specimens.
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Fig. 1. Devulcanization treatment of EPDM rub-
ber by the addition of phase transfer
catalyst. (1.5 mole-cat./kg-rubber, 2.1-N
NaOH, 70°C, 3hr)
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Fig. 2. Devulcanization treatment of EPDM rub-
ber by the addition of sodium. (800psi-
Hz, 250°C, 2hr)
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Fig. 3. Devulcanization treatment of EPDM rub-
ber by the addition of sodium. (Na:S=
8:1, 800psi-Hz, 2hr)
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Fig. 4. Devulcanization treatment of EPDM rub-
ber by the addition of sodium. (Na:S=
81, 250°C, 800psi-Hs)
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Fig. 5. Devulcanization treatment of EPDM rub-
ber by the addition of sodium. (Na:S=
81, 250°C, 2hr)
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Fig. 6. Devulcanization treatment of EPDM rub-
ber by the use of 2-butanol as a reac-
tion solvent. (500psi-Hz, 3hr)
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Fig. 7. Devulcanization treatment of EPDM rub-
ber by the addition of triphenylp-hos-
phine. (80°C, 20psi-Ns, 5hr)
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