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Fig. S1. Schematic representation of process for molecular oxygen adsorption with

fixed bed reactor packed with ZIF-8 powder.
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Table S1. Fitted Parameters of Column Adsorption Model

S.No. Models Parameters Oxvgen as Adsorbate
1. Thomas model - Ky, (mL/mg.min) 0.002
ZI1F-8
Q, (mg/g) 25.7
R2 0.97019
2. Adam-Bohart Kap(mL/mg.min) 0.0023
Model
Ny(mg/L) 2.954
R2 0.97
3. Yoon-Nelson Kyn (min!) 0.09
Model
T (min 8
R2 0.9731
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Table S2. Lennard—Jones intermolecular potential parameters based on the Dreiding

force field, Lennard—Jones potential equation, and Lorentz—Berthelot mixing rule

Site Type e/kg (K) o (R)
Oxygen
0, 0-0 48.156 3.033
ZIF-8
H H 7.649 2.846
C C 47.854 3.473
N N 38.948 3.263
Zn Zn 27.676 4.045

_ 9\12_ (%6
U .U L]—4s e e
Lennard—Jones potential (* LJ): r r

energy, 9: the distance where the pair potential is zero, and ': the distance between two

, (€: the lowest value of the potential

particles)[ 1]

Lorentz—Berthelot mixing rule (aij) for calculating unlike pairs:

o.. =

ij (ai + 0']-), € = /€€

y

N| =

. Bond length: constrain O-O to 1.210 A (“Constraint: Distance

geometry)
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Fig. S2. Mean square displacement graph (a) Oxygen MSD curve ZIF-8P with

solvent(0.093 A2/ps) (b) Oxygen MSD curve (14.37 A2/ps) in presence of solvent in ZIF-

8S.
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Fig. S3: Adsorption stable (lowest energy) configuration (a) oxygen saturated ZIF-8P

Model (b) oxygen saturated ZIF-8S Model (¢) onto and side-to-side view for oxygen

interaction with ZIF-8P model labelled bond distances in green (d) onto and side-to-side

view for oxygen interaction with ZIF-8S model. Color code: Zn = pink; N = blue; C =

grey; H = white; O: = red; labelled distances in green.[3]

Table S3. Consolidated list of labelled ZnMOF"'OOxygen molecules Nligand' 002; Cring' 002

distance that appears in the snapshots

Type I (Open-metal 4.6-6.2 | Lewis-acid

physisorption)Zn---Qg,  (ZIF- polarisation of O: at
8P)4.6 —  the unsaturated Zn**
9.3(ZIF-  node; no electron

ZIF-8P
(interior

windows)

pink —

red
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8S)

transfer (pure

physisorption)
Type II (Secondary 4.2-58 | Weak quadrupole— | Both blue —
ligand dipole or dispersion | models red
contact)Ninidazoless--» 002 between O2 and

imidazolate N;

contributes to cage

“anchoring” once

Type L is filled
Type III (Framework n- 4.4—-6.7 @ Pure van-der-Waals  ZIF-8P grey —
pore wall contact)Ci;pg.... (O2 quadrupole with = only red

002

aromatic ring);
dominates in the

centre of sod cages

*Longer 10-24 A values in the snapshots (Figure S3) correspond to O2 in adjacent cages or in the

external void and are omitted from the interaction analysis. (Distances >=~8 A are clearly non-

bonding second-shell or cage-to-cage separations, but shown them for completeness exactly as

displayed)
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Henry's Constant vs Temperature for ZIF-8S and ZIF-8P
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Fig. S4. Henry’s constant trend with respect to temperature observed for ZIF-8P and
ZIF-8S model.[2]
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