Graphene oxide (GO) is a functionalized 2D material whose properties strongly depend on its
oxidation level and the way functional groups are distributed. Traditionally, its mechanical behavior
has been studied using classical molecular dynamics with reactive force fields (ReaxFF), but these
models are not always accurate or transferable compared to DFT. In my talk, | will show recent
results on the tensile response of GO, focusing on how Young’s modulus, tensile strength, and
ductility change with different oxidation levels. | will then introduce the use of machine learning
interatomic potentials (MLIPs), with particular attention to the MACE framework and its integration
with AutoPlex workflows. Finally, | will discuss my current work on fine-tuning MACE models for
GO and compare their predictions with both ReaxFF and DFT, showing how ML-based
approaches can provide more reliable simulations at the nanoscale.



