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Section S1: Measurement of ZCP-x membranes Materials
Characterization

Powder X-ray diffraction (PXRD) was performed on a Rigaku Smartlab 9 kW X-ray
diffractometer at room temperature, in parallel beam geometry employing Cu Ka lines
focused radiation at 9 kW (45 kV, 200 mA) power. The morphology was observed by
means of a field-emission scanning electron microscope (SEM, Sigma500) with the
accelerating voltage of 5 kV. The distribution of surface element was analyzed using
an energy dispersive X-ray spectrometer (EDX, Genesis 2000). Fourier-transform
infrared spectroscopy (FT-IR) was performed in Bruker VERTEX 70 at room
temperature. The sample was mixed with KBr at the weight ratio of 1:150. N,
adsorption/desorption experiments were executed on the Micromeritics ASAP 2460
under a liquid nitrogen bath (77 K). The contact angle was executed on interface
viscoelastic measuring device (Dataphysics, 0CA15EC). The absorption spectrum was
tested using a UV-Vis-NIR spectrophotometer (Lambda 750S) with an integrating

sphere. Optical images were got by Mshot MS60 optical microscope.

Section S2: Characterization of ZCP-x membrane
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Figure S1 Synthetic route of PCMVIMBEr.
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Table S1 Mass ratio of different parts in ZCP-x (ZIF-8 : CNT : PCMVIMBr=10:n:

3.4) membranes. x stands for the mass ratio of CNTs in the hybrid membranes.

Sample name
ZIF-8 CNT (n) PCMVIMBr

(ZCP-x)

ZCP-0 10 0 3.4

ZCP-5 10 0.705 3.4
ZCP-10 10 1.489 3.4
ZCP-15 10 2.010 3.4
ZCP-20 10 3.350 3.4
ZCP-25 10 4.467 3.4
ZCP-30 10 5.743 3.4
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Figure S2 PXRD pattern of ZIF-8.

Please note: the diffraction peaks of ZIF-8 match well with the simulated pattern.
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Figure S3 Picture of ZCP-20 membrane and its dimensions.
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Figure S4 FT-IR curves of different membranes (a) the complete and (b) enlarged
curve.
Please note: New FT-IR bands at 1695 cm™! and 1635 cm™! were observed in the NH;-
treated PCMVImBr nanomembrane and were absent in the non-treated PCMVImBr.

These peaks are consistent with the v (C=N) and v (C-N) IR bands reported for triazine

rings.[!]
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Figure S5 High-resolution N1s XPS spectra of (a) ZIF-8, (b) ZCP-20, and Zn 2p XPS
spectra of (c¢) ZIF-8 and (d) ZCP-20.
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Figure S6 Schematic illustration of the solar steam generation instrument used in this

work.
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Figure S7 Water evaporation tests of ZCP-20 membrane for seawater. Please note:
there are some crystals on the surface of ZCP-20 membrane after 2 hours under 1

sunlight irradiation (b) and the salt crystals are dissolved withinl hour in dark (c).
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Figure S8 PXRD curves of ZIF-8, ZCP-20, ZCP-20 (After evaporation).
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Figure S9 Recyclability of ZCP-20 (every interval 12 hours for 3 days).

Table S2 Comparison of ZCP-20 membrane with previously reported materials in

interfacial solar vapor generation.

Efficienc
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