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ABSTRACT

Vulcanization reaction was studied by DSC through the comparison cure states to physical properties and

the investegation of chemicals effect on vulcanization. Reaction enthalpy showed a good correlation with physical

properties, increased with the increase of sulfur content, and increased with accelerator content, as well,

where the ratio of MOR to sulfur was less than 1.0. Reaction temperature was decreased with increasing

accelerator content and decreased also with sulfur content where the ratio of MOR to sulfur was more than

1:3. As a result, the cure state and reaction temperature could be controlled effectively with the ratio of

accelerator to sulfur in the range of a third to unity.
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(Al A3eh) & 7182+ 2(4-morpholinothio ben-
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soluble sulfur(IS) %} soluble sulfur(S, Stauffer Co.)
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Sample Polymer Carbon black Sulfur MOR Additives
CNGP NR 100 N330 50 IS 3.8 1.0 17
C 100 NR 100 N219 50 S 20 1.0 17
CSBR SBR 100 N234 50 S 20 1.0 17
Others NR/br 80/20 N330 50 variable variable 17
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Table 2. Cured percent to cure time at 145C

Sample Time(min)-

15 17 20 25 35 60
CNGP 37 49 60 72 88 99
C 100 16 33 61 920 100
CSBR 13 39 93
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Fig. 1. Stress at 100% elongation vs. cure time.
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Fig. 2. Stress at 30% elongation vs. cure time.
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Fig. 3. Tensile strength vs. cure time.
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Fig. 4. Elongation at break(%) vs. cure time.
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Fig. 5. Vulcanization enthalpy vs. cure time.
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Fig. 6. Ln(1-Xa) from DSC enthalpy vs. cure time.
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Fig. 8. Vulcanization enthalpy vs. sulfur content.
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Scheme I. Vulcanization with accelerator MOR.
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