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ABSTRACT
A porous electrode was regarded as a solution to the rampant requirements of energy and power densities coming from the high technology electronic devices. However, the underlying composite character made it a complicated system to model. In nature, it is an electrochemical system of known reactions, but requires to be modeled as a multiphase, multicomponent system, where kinetic reactions take place between atomic and microscopic length scales; although, the design parameters and desired eﬀects are macroscopic. A review of pros, cons, limitations and scope of the state of the art models was provided. Volume averaging models revealed an existent successful implementation of phase transitions, a methodology to determine 1-D model validity, and eﬀects of tortuosity estimation in model ﬁdelity. Microstructurally resolved models, shown the consequences of particle to particle interactions, particle morphology eﬀects, and the computational burden diﬀerence in favor of averaging models for pragmatic design. Consequently, it was proposed a rigorously homogenized macroscale model enhanced with microstructural eﬀects, and based on preliminary results, a non-heuristic method to decide applicability of existing models when electrode microstructure is known.
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