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Effects of Zinc Stearates on the Thermal and Rheological Properties of Polystyrene Ionomers
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Abstract: Different amounts of zinc stearate were incorporated as a plasticizer into poly(styrene-co-sodium methacrylate) ionomers prepared by
bulk-suspension polymerization and neutralization with sodium hydroxide and effects of the zinc stearate on the thermal and rheological properties
were investigated. It was observed that the crystallization of zinc stearate in the ionomers were partially suppressed depending on the content of
ionic moieties. It is postulated that the ionic moieties dissolved zinc stearate and suppressed crystallization of the zinc stearates. We speculated that
0.4~0.6 mole of zinc stearate was dissolved by one mole of the ionic moiety. Poly(styrene-co-sodium methacrylate) containing only the dissolved
zinc stearates showed typical rheological properties of homogeneous systems in Cox-Mertz plots. However, poly(styrene-co-sodium methacrylate)
containing crystallizable zinc stearates as well as dissolved ones showed typical rheological properties of heterogeneous systems.
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Table 1. Characteristics of Raw Materials Used in the Prepara-
tion of Poly(styrene-co-sodium methacrylate) Ionomers

Materials Characteristics Manufacturer
Styrene monomer Reagent grade Junsei
Methacrylic acid  Reagent grade Junsei
Sodium hydroxide Reagent grade Shinyo
Benzoyl peroxide Reagent grade Fluka
Poly(vinyl alcohol) Degree of polymerization: 1700  Oriental

Degree of saponification: 87% Chemical
Industries
Zinc stearate Reagent grade, Aldrich
containing 656% of stearate salt
and 25% of palmitate salt.
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Table 2. Properties of Poly(styrene-co-sodium methacrylate)
Tonomers

Feed MAA content of Viscosity

Sample " Poly(styrene-co- Tg (poise, at 200 C
code co(lll;poi;?;m methacrylic acid) (C)  and 97X 10°

Wt (wt. %) dyne/cm)
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Figure 1. DSC thermograms of polystyrene containing different
amount of zinc stearate.
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Figure 2. DSC thermograms of polystyrene ionomer, MAA-2,
containing different amount of zinc stearate.
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Figure 3. DSC thermograms of polystyrene ionomer, MAA-4,
containing different amount of zinc stearate.
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Figure 4. DSC thermograms of polystyrene ionomer, MAA-6,
containing different amount of zinc stearate.
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Figure 5. Cox-Merz plots of various poly(styrene-co-methacr-
ylic acid): () MAA-0; (@) MAA-Z (A) MAA-4; (V) MAA-6.
Open symbols denote steady shear viscosities and closed
symbols denote complex viscosities.
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Figure 6. Cox-Merz plots of ionomers based on various poly
(styrene-co-methacrylic acid) whose zinc stearate content is 20
phr: () MAA-0; (@) MAA-2; (A) MAA-4; (V) MAA-6. Open
symbols denote steady shear viscosities and closed symbols
denote complex viscosities.
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