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Abstract: The effect of the chemical structure of the peroxide crosslinking agent on the reactive
crosslinking reaction of EVA was investigated and the physical properties of the crosslinked EVA were
studied as well. It was found that peroxide with one peroxy group (perbutyl peroxide) is more effective
than peroxides with two peroxy group (2,5 dimethyl 2,5 di(tert—butylperoxyl) hexane and 1,1—
di(tert—buthylperoxy) — 3,3,5—tri—methylcyclohexane) in melt reactive crosslinking reaction of EVA.
The rate of crosslinking was increased by the use of crosslinking acceleration agent but the noticeable
effect on degree of crosslinking was not found. Crosslinking caused the lowering of melt flow ability of
EVA but mechanical properties were enhanced by the crosslinking of EVA.
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Figure 1. Chemical structure of peroxides and crosslinking
acceleration agent used in the study: (a) PBP; (b) 25B40; (c)
3M40; (d) TAC.
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Figure 2. Torque variation as a function of vinyl acetate content
in the crosslinking reaction of EVA at 160 C.
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Figure 3. Effect of chemical structure of crosslinking agent on
EVA(21%) crosslinking reaction at 160 C.
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Figure 4. Effect of crosslinking acceleration agent on EVA(21%)
crosslinking reaction at 160 C.
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Figure 5. Swelling ratio of crosslinked EVA(21%) by various
peroxides (a) without crosslinking acceleration agent; (b) with
crosslinking acceleration agent.
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Table 1. Thermal Properties of Crosslinked EVA(21%)

Sample type 73, (T) AH, (J/g)
Virgin EVA 52.3 75.1 61.1
EVA with PBP 49.5 69.5 59.4
EVA with 25B40 40.1 70.8 58.3
EVA with 3M40 40.0 71.8 58.7
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Figure 6. Thermal mechanical properties of crosslinked EVA
(21%) by (a) peroxides without crosslinking acceleration agent;
(b) peroxides with crosslinking acceleration agent.
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Figure 7. Complex viscosity of crosslinked EVA(21%) by (a)

peroxides without crosslinking acceleration agent; (b) peroxides
with crosslinking acceleration agent.
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Figure 8. Enhancement of mechanical properties of crosslinked EVA(21%) by (a) peroxides without crosslinking acceleration agent;

(b) peroxides with crosslinking acceleration agent.
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