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Abstract
The solid-oxide fuel cells (SOFCs) convert chemical energy directly to electrical energy.  They offer high efficiencies and have unique scalability in electricity-generation applications. However widespread SOFC implementation is still facing high cost and some technical barriers, among which the performance degradation of the anode is one of the most important issues [1].
 Nickel cermet is the most popular anode material for SOFCs. At operation temperatures (typically 600-900 °C), nickel has some mobility and as a result the microstructure of the Ni cermet keeps changing all the time which leads to performance degradation. Various efforts have been made to improve the long term performance of the anode, but long term testing is not only time consuming, but also expensive and is often impractical. Many experimental results and observations indicate that the anodes with excellent short term performance tend to degrade quickly. Therefore simulation is able to play an important role in developing novel anode materials for high performance and low cost durable SOFCs.
[bookmark: _GoBack]In the current work, we use a hybrid Cellular Automata – Monte Carlo approach [2] to simulate the microstructure evolution of Ni cermets at operation temperatures. The degradation rate of anode (in terms of triple phase boundary density change) is found to be related to the initial microstructure (e.g. particle size and size ratio and size distribution), phase wettability and phase volume ratio. This has provided better understanding of the performance degradation of this type of anode material, which also provides practical guidance to the design of anodes with an optimised microstructure which affords best long term performance. 
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