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Abstract: In this work, calcium hydroxide and magnesium carbonate as metal ionic crosslinking agents were
used to introduce ionic crosslinking points to the ethylene vinylacetate (EVA) emulsions for the enhancement
of water resistance and mechanical properties of emulsion films. The properties of EVA emulsion film were
investigated in crosslinking density, thermal features, surface energy, and mechanical properties, such as tensile
strength, elongation at break and tear strength. With the increasing content of metal ionic crosslinking agent,
the crosslinking density of the EVA emulsion film increases, resulting into the improvement of water
resistance. The surface energy and mechanical properties of the EVA emulsion film, however, showed some-
what different behaviors. The highest surface energy, tensile strength, and tear strength were observed when
0.4% for calcium hydroxide and 0.5% for magnesium carbonate was added respectively, because the EVA
emulsion containing carboxylic acid forms strong carboxylate-metal bond of ionically-crosslinked system.
Therefore, it can be concluded that metal ionic crosslinking agents, such as magnesium carbonate and calcium
hydroxide are considered to improve water resistance and mechanical properties of the EVA emulsion.

Keywords: metal ionic crosslinking agent, ethylene vinylacetate (EVA) emulsions, water resistance, surface
energy, mechanical properties
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Table 1. Recipe of EVA emulsion with a variety of metal
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Table 2. Surface free energy characteristics of the testing

ionic crosslinking agents and their content (Unit : phr) liquid
: P
Ingredients oM Emulsion  Ca(OH), MgCO; % " 1
Sample [mJ/m’] [mJ/m’] [mJ/m’]
0 100 - - Water 218 510 72.8
C-1 100 0.1 - Diiodomethane 50.42 0.38 50.8
C-2 100 0.2 - +%: London dispersive component
C3 100 0.3 - v;7: specific (or polar) component
C-4 100 0.4 _ Vit surface energy
C-5 100 0.5 -
-6 100 0.6 } Table 3. Crosslinking density of eva emulsion film as a
' function of the amount of calcium hydroxide and magnesium
M-0 100 B B carbonate
M-1 100 - 0.1 . L
Sample Crosslinking Sample Crosslinking
M-2 100 - 0.2 P density P density
M-3 100 - 03 -0 03x10° M-0 0.3x10°
M-4 100 - 0.4 C-1 2.3x10° M-1 1.4x10°
M-5 100 ) 0.5 C-2 3.5%10° M-2 2.1x10°
C-3 4.7%10° M-3 3.6x10°
M-6 100 - 06 C-4 5.8x10° M-4 5.0x10°
C-5 7.1x10° M-5 6.5x10°
o FPHAeH, di 7IFSANA 50 mge] ARE c6 7.7x10° M-6 7.1x10°
Azt &% 5°C/minZ 3t T, g= S
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Figure 1. Mechanism of metal ionic crosslinking of EVA
emulsion.
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Figure 2. Effect of magnesium carbonate percent on glass
transition temperature of EVA emulsion.
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Figure 3. Effect of calcium hydroxide percent on glass
transition temperature of EVA emulsion.
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