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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: (@) PBP; (b) 25B40; (¢)
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 T.
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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.

ohilElo|E BEFA bw 54 w2

133

SHiE WEAA EVA AR AA wigls veRgsich TRl B
kgl o] & EVA2] A% 7hrg EVAe| vsle] THFS] 3
o] W25 ok 4= it} o= EVAS] {5 7lwr} dofidof ufe} gy
1 gk QP do] mobplel] ZIRIghtt mhabA, Sfjel] £]sh A|2l2) W
24302 EVAY 7he AEE A nlud ¢ s 3oE
et koA B AgkEX] ER1E vie) o] AR R Tk
7F 7 doful= & 719 peroxy groups 2k PBPE 7hiAl® At
23 447} F 719 peroxy group®E ZH= 25B403 3M40E AF
Sk EVA©l vl F|& <] Wsh} 2507 Rol 7lwAsr) 8
o = gk &3t PBPS] 7d-%-9} nlwate] A2e] WE xjo)=
o=z =k ]UF aliphatic T%% 2= 25B40-2 AML3E 297}
aromatic 725 Zh= 3MA0E AMESE Aent A4 Wzt A
& & ok ol2lE AAEYE JhrAlY sk 3271 EVA 7F
Xﬁ]xux—ﬁ?l P v v g & 5 Uit Figure 5(b)
of 7t EZ1A7} 7hE A Tel WA Y VeI Z3elA
B s} Zo] PBPY] - 7h éﬁzﬂﬂ EVA®] 7hr ol #vked
QEE w4 Eahs W 25B402] 74 8ol 23k Fuje] W3}
7t Aadie AoE Hol i ARE TS & Sk 14
s o R ARE 2E 2 g % 3M4OJ 749 23 A4

fm

o2 mlo oko 2

El

o] S7kel= Z10% Hol EVAS] 7kl JEE Fha S-S EVAS]
1200
(A) Virgin EVA
(B) PBP
(C) 25B40
1000 - (D) 3mM40
800 -
S
N 600 +
<
400 +
200+
0
A B C D
Sample type
(a)
1200
{A} Virgin EVA
(B) PBP
1000+ (C) 25B40
{D) 3M40
800
§ 0
N 60
<

400

200+

A B c D
Sample type

(b)

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 T (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 (@) 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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