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Figure S1: Comparison of structural properties between simulations performed with the MLP
and AIMD for ZIF-4 in the (N, V, T ) ensemble: Zn–N radial distribution function, N–Zn–N
angle distribution and Zn–N potential of mean force.

Figure S2: Comparison of structural properties between simulations performed with the
MLP and AIMD for 10 different glasses in the (N, V, T ) ensemble: Zn–N radial distribution
function, N–Zn–N angle distribution and Zn–N potential of mean force.

Figure S3: Comparison of structural properties between simulations performed with the MLP
and AIMD for the liquid phase in the (N, V, T ) ensemble: Zn–N radial distribution function,
N–Zn–N angle distribution and Zn–N potential of mean force.
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Figure S4: The radius of gyration, asphericity factor and writhe distributions of 16-membered
rings in the (N, V, T ) ensemble simulated on a supercell using the MACE MLP and on a
single cell with ab initio MD.
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Figure S5: Comparison of the radius of gyration, asphericity factor and writhe distributions of
16-membered rings for ZIF-4 and ZIF-4-cp-II between the (N, V, T ) and (N,P, T ) ensembles.
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Figure S6: Change in density in the (N,P, T ) simulation for the ZIF-4 → ZIF-4-cp-II sim-
ulation. The pressure is given at each time. The transition from ZIF-4 to ZIF-4-cp occurs
around 0.75 GPa, and from ZIF-4-cp to ZIF-4-cp-II around 1.1 GPa.
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Figure S7: The radius of gyration, asphericity factor and writhe distributions over time for
the ZIF-4-cp-II → ZIF-4 simulation in 16-membered rings.
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Figure S8: The radius of gyration and writhe distributions over time for the ZIF-4 → ZIF-
4-cp-II simulation in 12-membered rings.
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Figure S9: The radius of gyration, asphericity factor and writhe distributions over time for
the ZIF-4 → ZIF-4-cp-II simulation in 8-membered rings.
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Table S1: Zn–N coordination numbers for ZIF-4, the liquid and the glass phases.

coordination number ZIF-4 glass liquid
ab initio 4 3.93 3.52
MLP 4 3.92 3.54

Table S2: Hyperparameters used for the training of the MACE MLP.

Hyperparameters Value
num channels 128
max L 1
max ell 3
num interactions 2
correlation 3
r max 6.0
energy weight 1
forces weight 10
stress weight 100
ema decay 0.99

Table S3: Mean Absolute Errors (MAE) of the MLP.

Energy 1.43 meV/atom
Forces 11.28 meV/Å
Stress 0.85 meV/Å3/atom
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