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1. Comparison of different membranes

A comparative analysis was conducted between the SPU-66 composite membrane and
six previously reported hydrophilic/oleophobic composite membranes in terms of oil—
water separation efficiency, water flux, separation mechanism, underwater oil contact
angle, and resistance to acidic and alkaline environments (Table S1). This
comprehensive comparison highlights the enhanced overall performance of the SPU-
66 membrane, especially under complex separation conditions, and demonstrates its
strong potential for practical applications in oil-water separation technologies.

Table S1 Comparison of hydrophilic/oleophobic membranes.

Separation Water flux Operation contact Acid /
Membrane ) ) quote
efficiency (%) (L'm2h pressure angle (°) Alkali
CMC/UiO-66-NH2 99.2 7430+98 strain 160 Good 5
MOF-303@SSM 99.35 1.68x10* gravity 155 Excellent 18
GO coated mesh 98.0 3.02x103 gravity 152 Moderate 33
Cu(OH)@ZIF-8 97.2 9x10* gravity 155 Excellent 34
SiO2 nanofiber
99.1 4420 gravity 136.5 Good 35
membranes
Sr-MOF 99.5 1400 gravity 134 Excellent 36
SPU-66 98.5 6.51x10° gravity 156 Excellent Work
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2. SPU-66 synthesized section
Figure S1 corresponds to Section “2.2 Preparation” in the manuscript.
It primarily illustrates the process of dopamine modification on the

stainless steel mesh and the subsequent in situ growth of UiO-66 crystal

on the modified mesh.
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Figure S1 Preparation of SPU-66 membrane by in situ growth method.




3. Characterization section
Figures S2 and S3 correspond to Section “3.1.3 X-ray photoelectron

spectroscopy’ in the manuscript, and they show the spectra of Fe and Zr.
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Figure S2 XPS spectra of Fe 2p for SPU-66.
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Figure S3 XPS spectra of Zr 3d for SPU-66.



Figures S4 and S5 correspond to Section “3.1.4 Energy Dispersive X-ray

Spectroscopy” in the manuscript. Figure S5 shows the elemental

composition of SPU-66.
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Figure S4 EDS energy spectrum and molecular structure of SPU-66.
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Figure S5 Percentage of the five elements.



4. Experimental section

Figures S6, S7, and S8 correspond to Section “3.3 Wettability and
Separation Mechanism of SPU-66" in the manuscript. Based on the three
models shown in Figure S6, the separation mechanism of the SPU-66
membrane can be analyzed. Figures S7 and S8 present the oil adhesion

tests of the SPU-66 composite membrane.
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Figure S6 Wetting states of droplets in (a) Young model, (b) Wenzel model
and (c) Cassie-Baxter model.
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Figure S7 SPU-66 Rolling angle test.
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Figure S8 SPU-66 oil droplet adhesion test.



