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Abstract 
The needs for flexible energy storage devices increase as the demands and applications of wearable electronics increase. Comparing batteries, capacitors have advantages as energy storage devices. Capacitors can be made of organics, inorganics, and organic-inorganic composites. Various polymers have been studied for energy storage application since polymers are flexible. To improve the energy storage performance of these polymers, different approaches have been studied, among which composite is widely concerned as an effective and promising method. Therefore, various dielectrics have been used to develop polymer-based composites, most of which are ceramic-polymer composites due to the fact that the ceramics have a higher dielectric constant and polymers can stand with a higher electric field so that the ceramic-polymer composites can exhibit a relative higher dielectric constant and stand with a relative higher electric field hopefully resulting in a higher energy density. Unfortunately, the embedment of ceramic particles into polymer severely reduces the flexibility of the polymer. To achieve a good uniformity, the thickness of the composite film must be much bigger than the size of ceramic particles, which limits the thickness of composite films. For polymer-polymer composites (i.e., polymer blends), the poor wettability between two polymers results in a poor morphology uniformity. Here a new approach is reported to improve the energy storage performance of dielectric polymers by mixing polymers with some special small molecules. It is experimentally found that a very small amount of these small molecules can significantly enhance the electric breakdown field of the polymers and, at the same time, the dielectric constant of the polymers also increases, which results in a significantly improved energy storage density. Additionally, the flexibility of the mixture is better than the pure polymer. Three different dielectric polymers and three different small molecules were used to demonstrate the advantage of the new approach.
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Figure 1: Effect of small molecules on electric breakdown process in dielectric polymer. 
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