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ABSTRACT : In this work, the stabilization of chlorosulfonated polyethylene (CSM) rubber emulsion with
surfactants, i.e., nonionic (Span 60) or anionic (Sodium laurylsulfate, SLS) surfactants, was investigated.
The phase inversion emulsification by interfacial chemical characteristics was used to emulsify the CSM
rubber. As a result, the emulsion phase separation was observed in the case of any single surfactant. However,
there was no phase separation in the mixture of Span 60 and SLS in the context of emulsion droplet
size tests and rheological behaviors. The droplet size decreases by increasing the surfactant mixture, resulting
in increasing the viscosity. The viscosity and shear stress determined from shear rate show a shear thinning
and yield behaviors. Tt was then found that the emulsion stabilization can be improved using the phase

inversion emulsification method and surfactant mixture.

Keywords : chlorosulfonated polyethylene (CSM) rubber, rheological behavior, phase inversion,
emulsification method, surfactant mixture.
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Figure 1. Structures of chlorosulfonated polyethylene
rubber (CSM).

Table 1. The Composition of Surfactants for CSM
Rubber Emulsion
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Figure 2. A schematic diagram of chlorosulfonated
polyethylene rubber(CSM) emulsion preparation method.
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Figure 3. Pictures showing phase seperation of CSM rubber emulsion with single surfactant.

(a) CSM 10% Span 80,
(d) CSM 15% Span 80,
(g) CSM 20% Span 80,

(b) CSM 10% Span 60,
(e) CSM 15% Span 60,
(h) CSM 20% Span 60,

(c) CSM 10% Tween 60,
(f) CSM 15% Tween 60,
(i) CSM 20% Tween 60
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Figure 4. Effect of surfactant weight percent on droplet
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Figure 5. Effect of shear rate on viscosity for CSM
rubber emulsions of different surfactant concentrations.
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