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1 Additional stress–strain curves

In this section, we report the full set of stress–strain curves for all investigated oxida-
tion levels and hydroxyl-to-epoxy ratios. These results complement the representative
curves shown in the main text and provide a complete overview of the mechanical
response predicted by the PBE-MACE-FT and ReaxFF potentials.

Fig. 1 Stress–strain curves for graphene oxide with 10% oxidation at different OH/O ratios.
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Fig. 2 Stress–strain curves for graphene oxide with 20% oxidation at different OH/O ratios.

Fig. 3 Stress–strain curves for graphene oxide with 25% oxidation at different OH/O ratios.

Fig. 4 Stress–strain curves for graphene oxide with 32% oxidation at different OH/O ratios.

Fig. 5 Stress–strain curves for graphene oxide with 40% oxidation at different OH/O ratios.
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2 Evolution of ether configurations during
deformation

Fig. 6 Evolution of ether configurations during uniaxial deformation for GO systems with different
oxidation levels and OH/O ratios. Top: Ether fraction, defined as the ratio of ether groups to the
total number of oxygen-containing functional groups (ether, epoxy, and hydroxyl). Bottom: Effective
ether content, defined as the product of the ether fraction and the oxidation level, representing the
population of ether groups relative to carbon atoms. Each curve corresponds to a different oxidation
level and functional group composition.
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