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Heat-Stability, Low-Temperature Flexibility and Migration of
Plasticizers of Polyvinyl Chloride Comipounds for
Electric Wire and Cable Coating

By Michio Kikkawa, Osao Kamada and Shichiro Kawawada

Hitachi Electric Wire and Cable Works, Hitachi, I.td.

Abstract

Fundamental researches to improve the properties of the polyvinyl chloride (PVC)
compounds to be used for insulating or sheathing wires and cables have become
increasingly more important.

Dr. Shiro Tsuruta and his co-workers of the Hitachi Research Laboratory studied
the heat-decomposition of PVC by thermobalance, and found the rate of decomposition
decreased linearly with the increase of the average polymerization grade, P. By
measuring the activation energy of the decomposition reaction for various P, they
concluded that the heat-stability of PVC decreases with the increase of P just as in
the case of other high polymers.

Next, the writers have measured the low-temperature flexibility of PVC com-
pounds which contain dioctyl phthalate, tricresyl phosphate and dioctyl adipate as
plasticizers by the Clash-Berg torsion-stiffness tester. The flex-temperatures of the
compounds of mixed plasticizers can be approximately calculated from those of single
plasticizers. Further, they measured the migration of plasticizers between PVC com-
pounds and vulcanized rubber at 80~120° C. This problem can be treated as diffusion
of plasticizers. They approximately calculated the activation energy of diffusion
coefficient, and found that serious deterioration might occur at service temperatures.
As a remedy for this, some intermediate layers such as celophane films may be
put but it is better to use the PVC compounds which contain solid plasticizers or

some synthetic rubber compounds, instead of the usually plasticized PVC.
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