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Hierarchical structure and mechanical properties of P\VC/DOP
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Polyvinyl chloride (PVC) particles have a complex hierarchical structure whose size spans the micron to

nanoscales. Upon application of heat and shear, the hierarchical structure, especially at the micron to submicron

scales, disintegrates and modifies the tensile strength and breaking strain. While similar behaviour is expected

also in plasticizer added PVC, the relationship is poorly understood. Therefore, we investigated the effect of heat

and shear on the properties of PVC/dioctyl phthalate (DOP). Upon increasing the sample preparation

temperature, we found that both the tensile strength and the breaking strain increased. For the sample prepared at

140 °C, dynamic viscoelasticity data indicated that two different activation energies were needed to describe the

temperature dependence of the frequency dependent moduli, one each for the low and high temperature regions.

We believe this is related to the progressive disappearance of the interface at the micron to submicron scales at

higher temperatures.
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Fig.1 Hierarchical structure of PVCH (redrawn)
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Fig.2 Effect of sample preparation temperature on
tensile strength (@, left axis) and breaking strain (H,
right axis). The dashed lines correspond to the
solvent cast sample.
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Fig.3 Master curves of storage moduli for the
Ty=140°C sample.
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Fig.4 Effect of sample preparation temperature on

fracture energy. The dashed line corresponds to the

solvent cast sample.
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