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Studies on Plasticizing of Ethylene-Vinyl Acetate Copolymer

Masatoshi Sato
Masaru Uemura

Yujiro Kosaka

The effect of primary and secondary plasticizers on physical properties of plasticized Ethylene-Vinyl acetate

copolymers (EVAc copolymers) has been studied.

Two kinds of EVAc copolymers, of which VAc contents were 15 wt% and 26 wt2j, were used and compounded

up to 40 phr, in combination form, of two or three plasticizers of DOP, DBP, chlorinated paraffin and epoxy

fatty acid ester with a banbury mixer.

Physical properties of plasticized EVAc copolymers were decreased in tensile strength, hardness, torsional

stiffness, softening point and melt flow beginning temperature and increased in elongation and melt index in
accordance with plasticizer content. Compatibility of plasticizer with EVAc copolymer was found to be

limited up to 10 phr in VAc content 15 wt% and up to 30 phr in VAc content 26 wtZ.
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Table 1 Properties of EVAc Copolymer
EVAc copolymer
Properties Unit Test method ASTM A B
Density g/cc D 150563 T 0.936 0.948
Melt index g/10min D 1238-62 T 1.5 2.6
Torsinal stiffness kg/cm? D 104361 T 175 65
Vicat softening point °C D 1525-58 T 68 52
VAc content % 15 24
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Table 2 Plasticizer used
Plasticizer Molecular Density Maker
weight ]

Primary
Di-(2~-ethy! hexyl) phthalate DOP 391 0.986 (20°C/20°C) Daihachi Chemical
Dibutyl phthalate DRP 278 1.048 ( » v ) ”
Secondary
Chlorinated paraffin CP-40 1.168 (25°C) Toyo Soda
Epoxy fatty acid ester 13613{%0 1.000 0.996 ( » ) Adeka Argus Chemical
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Table 3. Compatibility between EVAc Copolymer
and Plasticizer Compounded

Plasticizer iy
EVA compounded Compatibilty
Copolymer a X DOP-CP- |DBP-CP-{0
(PHR) (%) |40 System |System
0 4t ++
30 10 + ++
20 +4 ++
0 ++ 4
A 20 10 ++ + 4
20 ++ ++
0 T ++
10 10 + ++
20 + + 4
0 +F ++
40 10 +4 ++
20 ++ ++
0 o ++
30 10 + ++
B 20 - +
0 = —
20 10 - —
20 — —
0 = —
10 10 - —
20 — —

*Compatibility is defined with the following marks
— :better, + :good, + + : poor
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Fig. 1. Tensile strenght of plasticized EVAc

copolymer compounded with the primary
plasticizer : DOP, DBP.
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Fig. 3. The relation beween tensile strength of
plasticized EVAc copolymer and chlorinated
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