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S1. Materials

Cs8He6O4 (1,4-benzdicarboxylic acid, terephthalic acid, BDC, Sigma-Aldrich), ZrCl4
(Zirconium(IV) chloride, Sigma-Aldrich), C2H4O2 (Acetic acid anhydride, AcOH, 99.99%,
Vecton), C10H14N2Na208-2H20 (Ethylenediaminetetraacetic acid disodium salt dihy-
drate, EDTA-Na2, Panreac Qiumica S.A.U.), C3H7NO (N,N-Dimethylformamide, DMF,
Vekton), CH30OH (Methanol, MeOH, Vekton) were used without additional purification.

S2. Zr-MOFs preparation
MIL-140A

MIL-140A was synthesized by the following procedure: 6.4 mmol of 1,4-benzdicar-
boxylic acid and 6.4 mmol of zirconium chloride were dissolved in 100 mL of N,N-dime-
thylformamide (DMF). The obtained solution was placed in a Teflon autoclave and heated
up to 150°C. The reaction mixture was withstood for 24 h under this temperature. Then,
the mixture was cooled down to room temperature, and the obtained precipitate was fil-
tered and washed with DMF three times. After this, the powder was dried at 100°C under
vacuum and immersed in MeOH for 20 min with the following centrifugation. The last
step was repeated two times more. The resulting product was dried at 80 °C under vacuum
conditions.

MIL-140A-AcOH

The BDC (6.4 mmol), ZrCls (6.4 mmol), and 1.5 mL of AcOH were dissolved consist-
ently in 100 mL of DMF. The solution was placed in a Teflon autoclave and heated up in
an oven at 150°C for 24 hours. The resulting precipitate was filtered and washed with DMF
three times. After this, the powder was dried at 100°C under vacuum and immersed in
MeOH for 20 min with the following centrifugation. The last step was repeated two times
more. The resulting product was dried at 80°C under vacuum conditions.

MIL-140A-AcOH-EDTA

The obtained MIL-140A-AcOH (1.12 g) was dispersed in a solution of EDTANa2
(27.91 mmol) in H20 (100 mL). The obtained mixture was sonicated for 20 min and placed
in a Teflon autoclave, heating at 60°C for 12 hours. The resulting product was washed
with water three times and dried at 70°C under vacuum.

S3. Zr-MOFs investigation
The X-ray powder diffraction
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Crystal structure of the synthesized Zr-MOFs was studied by the X-ray powder dif-
fraction method (XRPD) using a Bruker "D8 DISCOVER" high-resolution diffractometer
with Cu Ka radiation over the 20 range of 5-60° for MIL-140A, 5-70° for MIL-140A-AcOH
and MIL-140A-AcOH-EDTA with scan-steps of 0.03°. XRPD patterns of Zr-MOFs are pre-
sented in Figures S1 and S2.
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Figure S1. XRPD of the synthesized MIL-140A.
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Figure S2. Shifted XRPD of the synthesized modified Zr-MOFs: MIL-140A-AcOH (red line), MIL-
140A-AcOH-EDTA (blue line), simulated from cif [1] (black line).

The XRPD patterns of the obtained Zr-MOFs are consistent with the calculated struc-
ture.

Low-temperature nitrogen adsorption

The study by low-temperature nitrogen adsorption (BET) was carried out on an auto-
mated ASAP 2020MP system (Micromeritics). Nitrogen adsorption isotherms of Zr-MOFs
are presented in Figure S3.
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Figure S3. Low-temperature N2 adsorption isotherms: MIL-140A (green line), MIL-140A-AcOH (red
line), MIL-140A-AcOH-EDTA (blue line).

The specific surface area was calculated by the Langmuir region of the isotherm dates
and was equal to 493.4 + 0.2 m?/g for MIL-140A, 568.0 + 0.1 m?/g for MIL-140A-AcOH, and
529.3 + 0.2 m?/g for MIL-140A-AcOH-EDTA. The resulting pore diameter of Zr-MOFs are
3.1, 4.4, and 3.5 A for MIL-140A, MIL-140A-AcOH, and MIL-140A-AcOH-EDTA, respec-
tively.

Scanning electron microscopy (SEM)

SEM images of the synthesized Zr-MOFs were obtained using a scanning electron
microscope Hitachi S-3400N at 1 kV (Figure 54).
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(a)

Figure S4. SEM images of the (a) MIL-140A, (b) MIL-140A-AcOH, and (c) MIL-140A-AcOH-
EDTA.

The Zr-MOFs differ from each other by shape and size. Thus, unmodified MIL-140A
is a narrow cylinder at least 5 um long, while modified Zr-MOFs (MIL-140A-AcOH and
MIL-140A-AcOH-EDTA) are mainly plates. The appearance of the powders differs from
each other depending on the structure of the Zr-MOFs. Thus, MIL-140A is a narrow cyl-
inder at least 5 um long, while modified Zr-MOFs (MIL-140A-AcOH and MIL-140A-
AcOH-EDTA) are mainly plates. The different structure of modifiers has a different effect
on the membrane properties, reflected in both physicochemical and transport character-
istics of the developed PVA/Zr-MOFs membranes.
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