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Table S1: Values for the calculated and experimental adsorption energies in k] /mol plot-
ted in Figure 5.

Pair Model Chain Model
Metal PBE MO6L PBE MO6L
Mg 429 45.8 68.0 69.4
Mn 42.5 41.2 63.3 66.8
Fe 40.9 43.1 57.2 57.7
Co 41.5 46.5 47.5 50.8
Ni 41.3 47.2 44.5 46.4
7n 39.9 42.6 53.0 50.8

Table S2: Values for the calculated and experimental M-N,,,;,. bond distances from
mmen-M,(dobpdc) in A plotted in Figure 5.

Metal PBE MO6L
Mg 2.44 2.39
Mn 242 2.36

Fe 2.39 2.34
Co 2.32 2.28
Ni 2.27 2.25
Zn 2.34 2.30

Table S3: Energy contributions to the coarse-grained lattice model.

Type of Interaction Percentage of Energy
Amine Site Neighboring Amine Mg Mn Fe Co Ni Zn
Free amine, no CO, N/A 0 0 0 0 0 0
End-point of a chain N/A 80 80 80 80 80 80
Isolated amine N/A 24 24 24 24 24 24
Middle of a chain N/A 100 9 8 73 67 73
Pair C-direction (CO,) Pair C-direction (CO,) 66 60 62 67 67 61

Pair C-direction (No CO») Pair C-direction (CO,) 33 30 31 33 33 30
Pair C-direction (CO;) Pair C-direction (No CO;) 33 30 31 33 33 30
Pair C-direction (No CO;) Pair C-direction (No CO,) 0 0 0 0 0 0

Pair ab-plane (CO,) Pair ab-plane (CO,) 66 60 62 67 67 61
Pair ab-plane (No CO,) Pair ab-plane (CO5) 33 30 31 33 33 30
Pair ab-plane (CO») Pair ab-plane (No CO») 33 30 31 33 33 30

Pair ab-plane (No CO,) Pair ab-plane (No CO;) 0 0 O 0 0 0

The 80% contribution for end point energies was a guess based on the behavior of
the model and estimations based on large DFT calculations (we expanded the unit cell

in the c-direction and considered the case where every other amine had CO, bound).
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Based on this DFT calculation, we expect that the reduction in energy should be between
60-90% of the full chain. However, if the end point energy is set too low (<70%), the
step in the adsorption behavior becomes extremely abrupt, as it becomes very favorable
for the system to form as long a chain as possible. This can be seen as steps, since the
system is a full chain and will not adsorb more until it can form a full new chain. If it is
set above 90%, the system approaches Langmuir-like behavior, since there is no reason
to terminate the chain at all. We think this site makes a good contribution to forming
a full chain, since it has a CO; fully adsorbed. At the same time it should not be as
good as a molecule in a fully formed chain. The energy of an isolated CO, was based on
experimental measurements of the isosteric heat of adsorption at very low loading. This
value (17 k] /mol) was taken from Figure 3 in McDonald et al. ]. Am. Chem. Soc. 2012, 134,
7056-7065.
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