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EiZEBIRAE W CTEM L7z PET, PP O/KARXGERE X34 b B CHIE L7z /KARBRE LV {Kho7
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We have taken up two particularly important issues concerning the measurement of
the water vapor transmission rate of polymeric materials and proposed solutions to
overcome each of them.

First, in order to stably adjust a thin film specimen of flowable material, we developed
a method of using a laminated film specimen held by a cellulose triacetate substrate. In
addition, we proposed a new formula to show the water vapor permeability relationship
between the cellulose triacetate substrate and a forming specimen. By using the
aforementioned method and formula, it was shown that water vapor transmission rate of
plastic films, adhesives, and moisture proof paints can be evaluated with high accuracy.

Secondly, in order to measure the water vapor transmission rate of general plastic
films under high temperature, a measurement method using a cup having a pressure
adjusting mechanism was developed. Using this method, it was possible to relieve high
temperature pressure fluctuation in the cup and measure the water vapor transmission
rate of the plastic films while avoiding damage to the films. Arrhenius plots of the water
vapor permeability coefficient of polypropylene, polyethylene naphthalate, and polyimide
showed a linear relationship in the range of 25 to 85 °C. In addition, Arrhenius plots of
the water vapor permeability coefficient in polyethylene terephthalate, polybutylene
terephthalate, and polylactic acid confirmed the bending point of each film corresponding
to the glass transition temperature. This method could be used to perform high precision
measurements of the physical properties of these polymers.

Furthermore, by using the cellulose triacetate substrate and the cup with the
pressure adjusting mechanism, it was possible to stably perform the water vapor
permeability evaluation of various industrial materials such as sealing agents, adhesives,

rubbers, and liquid oils in the range of 25 to 85 °C.
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