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ABSTRACT : In this work, magnesium carbonate and calcium hydroxide as metallic crosslinking agent
were added to chlorosulfonated polyethylene rubber (CSM) emulsion to enhance the mechanical properties
of emulsion film such as tensile strength, elongation at break, and tear strength and crosslinking density,
thermal features, and surface energy were also investigated.

Crosslinking density of the CSM emulsion film with increasing the amount of magnesium carbonate and
calcium hydroxide increased, leading to the enhancement of water resistance. It was shown that compared
with calcium hydroxide, magnesium carbonate had a little higher crosslinking density and T, value. The
surface energy and mechanical characteristics of the CSM emulsion film, however, showed somewhat
different behaviors. The highest surface energy, tensile strength, and tear strength were observed when
0.75% for magnesium carbonate and 1.0% for calcium hydroxide were added respectively. Therefore, it
can be concluded that as metallic crosslinking agent to improve water resistance and mechanical properties
of the CSM emulsion, magnesium carbonate is more preferable to calcium hydroxide

Keywords : metallic crosslinking agent, chlorosulfonated polyethylene rubber(CSM) emulsion, surface
energy, mechanical properties
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Table 1. Recipe of the 10% CSM Emulsion with a
Variety of Metallic Crosslinking Agents and their

Content (Unit : phr)
Sample gredients CSM emulsion | MgCQO; | Ca(OH),
MO0.00 100 - -
M0.25 100 0.25 -
M0.50 100 0.50 -
M0.75 100 0.75 -
MI1.00 100 1.00 -
MI1.25 100 1.25 -
M1.50 100 1.50 -
€0.00 100 - -
€0.25 100 - 0.25
€0.50 100 - 0.50
€0.75 100 - 0.75
C1.00 100 - 1.00
ClL.25 100 - 1.25
C1.50 100 - 1.50
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Table 2. Surface Free Energy Characteristics of the

Testing Liquid
v YLSP YL
[mJ/m’] [mI/m?] [mJ/m’]
Water 21.8 510 72.8
Diiodomethane 50.42 0.38 50.8

Jmm

=
1
I Qlty. B HAHo|r = sessile

L . .
vt London dispersive component
v specific (or polar) component
vi: surface energy
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Table 3. Crosslinking Density of CSM Emulsion Film
with Amount of Magnesium Carbonate and Calcium
Hydroxide

Crosslinking
density

Crosslinking
density

0.3x10°

Sample Sample

M0.00 C0.00 0.3x10°

0.9%10°
1.3x10°
2.5%x10°
3.5x10°
3.9x10°
52107

C0.25
C0.50
C0.75
C1.00
C125
C1.50

1.1x10°
1.5x10°
2.7x10°
4.0%10°
5.5%107
7.1x10°

MO0.25
MO0.50
MO0.75
M1.00
M1.25
M1.50
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——M0.00 ----M0.25
------ MOS0  —---M0.75

Heat flow (endo. down)

Tempearture (°C)

Figure 1. Effect of magnesium carbonate percent on
glass transition temperature of CSM emulsion film.

—C0.00 ----C0.25

Heat flow (endo. down}

20 .0 20 40 60 80
Tempearture ('C)

Figure 2. Effect of calcium hydroxide percent on glass
transition temperature of CSM emulsion film.
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Figure 3. Variation of surface free energy of CSM
emulsion film with amount of magnesium carbonate.
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T T T T T T
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Figure 5. Effect of metallic crosslinking agent content
on tensile strength.
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Figure. 6. Effect of metallic crosslinking agent content
on elongation at break.
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