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Abstract  Superhydrophobic porous aromatic framework materials have demonstrated remarkable potential in
efficiently achieving oil-water separation, thereby holding great promise for their application in treating oilfield
wastewater. The robust capillary action within their microcavities has been verified to serve as an effective contain-

ment mechanism. Nevertheless, the relatively constricted pore space poses a limitation on their adsorption capacity.
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In this work, by ingeniously incorporating additional phenyl fragments as bridging switches (77 - 7 cross-linking

bridges) into the carbazole-based porous aromatic framework, we synthesized a novel superhydrophobic porous
aromatic material, denoted as LNU-42, and significantly enlarged its pore size. Experimental results reveal that, in
contrast to the carbazole-based superhydrophobic porous aromatic material LNU-40, which lacks the phenyl-bridge
switches, the introduction of these built-in phenyl-bridging switches has led to a 6—8-fold expansion in the pore
size of LNU-42. This substantial increase has notably augmented the accommodation space for organic solvents.
Specifically, the fabric impregnated with LNU-42 exhibits an outstanding adsorption capacity for chlorobenzene,
reaching up to 7.8 times its own weight, representing a 66% enhancement in adsorption performance. Moreover, the
separation efficiency of LNU-42 for organic solvents such as chlorobenzene and carbon tetrachloride surpasses 90%.
Notably, LNU-42 demonstrates remarkable stability, maintaining its strong hydrophobicity even under extremely
harsh environmental conditions, including strong acid/alkali (1 mol/L) and high-salt concentration (1 mol/L).
This study not only furnishes a viable technical approach for the fabrication of superhydrophobic materials with
high-efficiency oil-water separation capabilities but also offers crucial scientific and technological underpinnings for
the treatment of oilfield wastewater.

Keywords  Superhydrophobic porous aromatic framework material; Built-in phenyl bridging switch; Suzuki

reaction; Oil-water separation performance
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Fig. 1 FTIR spectra(A), *C NMR spectrum(B), PXRD pattern(C) and TG curve of LNU-42(D)
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Fig.2 SEM image(A) and TEM image(B) of LNU-42, N, adsorption-desorption isotherm of LNU-42
at 77 K(C) and pore size distribution of LNU-42(D)
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Fig.3 Photograph of LNU-42 solids dispersed in a kerosene/water mixture(A), self-cleaning performance of
LNU-42(B) and water(dyed with methylene blue) droplets on the LNU-42 coated glass(C)
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Fig. 4 SEM images for fabric before(A) and after(B) LNU-42 coated, and water(dyed with methylene blue)
and chloroform(dyed with methyl red) droplets on the LNU-42 coated fabric(C)
(B) Inset: water contact angle photograph of LNU-42 coated fabric.
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Fig.5 Photographs using LNU-42 coated fabric to separate the mixture of chloroform(dyed with methyl
red) and water(dyed with methyl blue) (A), separation efficiency of LNU -42 coated fabric for
different organic solvents(B), adsorption capacities of LNU-42 coated fabric for different oils and
organic solvents(C) and comparison of cyclic properties of LNU-42 loaded fabrics with coatings
of other materials(D)
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Fig. 6 Different droplets(H,0, NaOH, NaCl, HCI) on the LNU-42 coated fabric
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Fig. 7 Contact angle of LNU-42 coated fabric at different pH values(A) and temperatures(B), and chlorobenzene
separation performance via LNU-42 loaded materials based on adsorption capacity(C)
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M43 BERCRIR B T 90% LA b . 22 10 BRI S , AT REDREE 90% DL 1 73 2443 . ith4h, LNU-42 5
A RAFAREE | SRB KN . AT EE SR . AT sk 2L R e, R A
KBS AR AL TR mS , AL BEA I A LTS YR8t TRk

2 % x #t
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