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Drying kinetics of polyamide acid film and establishment of mathematical model
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Abstract : This work investigated the drying characteristics of the PAA liquid films and developed a mathematical
model to meet the requirement for the parameter optimization in the casting stage. Hot air drying experiments were
conducted using a self-developed experimental setup.Drying curves and drying rate curves were obtained and analyzed to
characterize the solution drying behavior,and a mathematical model for the hot air drying process of PAA liquid films was
established.The results show that the drying characteristics of PAA liquid films align with those of non-porous materials,
with the process divided into a constant-rate period and a falling-rate period, where the constant-rate period is relatively
short.The increasement of air temperature or the enhancement of the drying rate by airflow raise the critical moisture
content and shorten the drying time, while higher air temperatures lead to a lower equilibrium moisture content.
Furthermore , seven commonly drying models were employed to fit the experimental data.The results show that the Verma
equation best described the drying process of PAA liquid films.The moisture ratio prediction model derived from this
equation can be used to describe the drying kinetics of PAA liquid films.In this work,a theoretical basis was provided to
optimize the process parameters of the casting stage and improve the energy efficiency of the casting furnace in the
industrial production of PI films.
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