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1. Reaction between UiO-66-OH with KH550 and SID.
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Figure S1. The reaction between UiO-66-OH with KH550 and SID.
2. Molecular Simulation
2.1 Molecular Structures Construction

The molecular structures of UiO-66 and PDMS were first established, and then
the above structures were subjected to a geometric optimization process, followed by
structural relaxation through a simulated annealing process. Then, the obtained low-
energy conformations were further optimized by NVT molecular dynamics (MD) at
500-ps and NPT MD at 200-ps. The best structures obtained were used for the
construction of porous liquid models in the following steps, and the model of UiO-66

is shown in Figures S2a.



Figure S2. The molecular models of (a) UiO-66, (b) PDMS and (c) PL (for brevity, the H
atom is deleted).

The molecular modeling of PDMS was performed using the Amorphous Cell (AC)
module, and then the model went through geometry optimization, simulated
annealing, and NVT kinetic processes for structural relaxation and relaxation in turn
to obtain the low-energy conformation AC model of PDMS, and the constructed model
is shown in Figure S2b. The initial density was set to 0.2 g/cm3 at 25 °C [1]. Then, the
optimization was carried out by geometric optimization pairs, and the local energy
was minimized by the method of the Smart method, and the convergence accuracy
was set to 0.00001 kcal/mol/A. Subsequently, the obtained low-energy conformation
was subjected to simulated annealing, and the temperature was increased from 25 °C
to 327 °C. Then, it was cooled at an interval of 5 °C. Then a 500-ps relaxation of the
NVT kinetic structure was performed, where the time step was 1 fs, and a Nose
thermostat was used to control the temperature [2]. The equations of motion were

integrated by the velocity Verlet algorithm with time steps of 1 fs for all simulation



runs. 0.001 kcal/mol was used as the convergence criterion by the atom-based
method.

Finally, the porous liquid model was constructed using PDMS as sterically
hindered solvents and UiO-66 as the pore generator.by Build Layers tool (Figure S2c).
Then the lower bottom surface of UiO-66 was cut and a certain vacuum layer was set
in the upper plane of PDMS to create an independent porous liquid system, and then
the model was subjected to NVT dynamics of 500-ps to obtain the trajectory file to
analyze the mutual interaction of PDMS sterically hindered solvent and UiO-66 in the
porous liquid.

2.2 Force Fields

PDMS6000 was modeled and analyzed using COMPASS Il force field (condensed
phase optimized molecular potential for atomic simulation studies) with the following
parameter settings (Equation S1) and validated using condensed phase properties,

widely used for polymer, organic and inorganic material simulations.
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Among them, the energy terms are divided into three categories: bonding energy
terms, cross terms, and non-bonding energy terms, respectively. The bonding energy
consists of three components: (a) the covalent bond stretching energy term, (b) the
bonding angle bending energy term, and (c) the torsion angle rotation energy term of
the polymer chain. The out-of-plane energy, or anomalous term (d), is described as a
harmonic function. The cross-interaction terms include the dynamics of bond
stretching, bending, and torsional angular rotation (e-j). The last two terms (k) and (l)
represent the Coulomb electrostatic force and the van der Waals force, respectively.

The model construction and analysis of UiO-66 use the Universal force field,
which is a universal force field that has been widely used in the modeling and analysis
process of rigid materials with MOFs [3].
2.3 Fractional Accessible Volume (FAV) Analysis

The fractional accessible volume (FAV) is the locus of the probe center as the
probe freely rolls over the framework [4]. A gas molecule probe is randomly inserted
into the simulation box and the insertion is considered to be successful if the probe
does not overlap with any polymer atom. In the calculation process, N, molecule was
chosen as the molecule probe. The ratio of successful insertion to the total number of

insertions gives FAV. Therefore, it is a reasonable method to determine the changes
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of free accessible volume. In this study, FAV for constructed cells was obtained using
the “Connolly surface” from the Visualizer module [5].
3. CO, sorption test device

First, complete the test parameter settings (test temperature and test pressure).
Then, the exhaust valve is turned on through the automatic control system, and the
target gas enters the reference cavity. When the pressure reaches the set value,
record the pressure P1 of the reference chamber. Next, valve V1 is opened, and the
target gas enters the sample cell and is adsorbed by the sample. When the adsorption
equilibrium is reached, record the pressure P2 of the reference chamber. The
automatic control and data recording system analyzes and records the equilibrium

adsorption capacity according to the pressure change of the reference cavity.
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Figure S3. Schematic diagram of the high-temperature and high-pressure adsorption

instrument analyzer: VO: pressure test valve; V1: desorption valve; V2: free valve; V3:

desorption collection valve; V4: exhaust valve.

4. Data Analysis
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Figure S4. (a, c) Modulus-temperature curves of UiO-66-KH550-PDMS400 and UiO-66-

KH550-PDMS6000. (d, f) Viscosity-temperature curves of UiO-66-KH550-PDMS400

and UiO-66-KH550-PDMS6000.

Table S1. The summary of reported PLs together with corresponding porous

generators, sterically hindered solvents and their viscosities according to previous

studies.

Common name

Porous

generators

Hindered solvents

Viscosities (Pa-S
Type
at 25 °C)

Ref.




HS PL

HS PL

Ui0-66-OH PLs

MOF liquids

POC PLs

UiO-66 PL

ZIF-based PL

UiO-66-liquid-M2070 PL

MOF PL

Zeolites PL

MOF PL

POC PL

ZIF-8/Water PL

Hollow Silica

HS

Ui0-66-0OH

ZIF-4

CC15-R

D2000@Ui0O-66

ZIF-67

Ui0-66

UiO-66@PDMS

Zeolites

ZIF-67

Crown-ether cage

ZIF-8

PEGS

Organosilane and oligomer

Polyether amine

NA

Hexachloropropene

[M2070][IPA]

[CsBlmz] [Nsz]

Organosilane and oligomer

PDMS

[P6,6,6,14][Br]

11T

11T

11T

11T

11T

11T

N-heterocyclic carbene ligands 1

CH,Cl PCP

Water

11T

11T

6.8 (40 °C)

0.66

14.0

8.0 (567 °C)

4.18

4.0

0.54

4.5

6.0

9.55

0.16

0.02

0.013

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

NA= not available

Table S2. Comparison of CO, uptake performance of reported PLs in previous studies.

Sample names CO, uptake (mmol/g) Testing conditions Ref.
ZIF-8 PLs 1.60 298 K, 10 bar [19]
Hollow silica PLs 0.9 298 K, 10 bar [7]

15-C-5PL 0.38 298 K, 10 bar [20]
18-C-6-PL 0.43 298 K, 5 bar [20]
PAF-1/Genosorb PLs 0.72 298 K, 5 bar [21]
Al(fum) (OH)/PDMS PLs 0.95 298 K, 5 bar [21]




Scrambled cage CC3-R/(HCP) 0.055 298 K, 10 bar [22]

UiO-66 PLs 1.66 298 K, 10 bar [11]

H-ZSM-5 PLs 0.46 298 K, 10 bar [23]

Porous carbons liquids 0.56 298 K, 10 bar [15]

UiO-66-liquid 0.86 298 K, 30 bar [8]
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