Graphene/Nanofiber Aerogels: Performance Regulation towards
Multi-applications in Dye Adsorption and Oil/water Separation
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Abstract:

A versatile graphene/nanofiber aerogel (GNA) with tunable pore structure, wettability and mechanical properties was developed, showing multi-applications in
water remediation. The synergistic effect from the two building blocks endows the aerogel with improved mechanical performance, stability in water, and high
adsorption capacity for dyes. By modifying the compressed GNA via co-deposition of PDA/PEI, the material demonstrates extremely high flux (> 19000 L m= h-1
bart) and oil rejection (> 99 %) for separation of oil-in-water emulsions. On the other hand, by chemical vapor deposition modification using silane, the GNA
exhibits remarkable compressive elasticity and superhydrophobicity and are transformed into a high-performance adsorbent for organic liquids.

Results and discussion
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Fig. 1. a) Preparation of GNA via a direct freeze-drying procedure. b) Photographs of GNA obtained from < 1s000l =) e Q*QO c
different moulds. ¢) TEM image of GNA deposited on a copper mesh. CA nanofibers of tens of “-‘E L — R “a O\O %8 %
micrometers in length are attached on GO sheets with a large lateral size. d-e) SEM images of GNA 317000.' “eq \Q‘I ®a _'97 gﬁ_,.
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Fig. 4 a) SEM image of GNA-1 (f = 0.5, p = 18.4 mg/cm?3) with pore size of 5-10 um. b) Fast permeation
d o ' C of water on the surface of GNA-1. ¢) Underwater contact angle of n-hexane and 1,2-dichloroethane on
a0l Hli)wq GNA-1. d) The gravity-driven separation of oil-in-water emulsions using GNA-1 and microscopic
é ol ([N S > Images of emulsions before and after separation. e) Flux and rejection of n-hexane-in-water emulsion.
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Fig.2 a) Compression stress-strain curves of GNA (o = 18.4 mg/cm?, f = 0.5), GA and NA. b) Young’s d e~ b e . phenixin
modulus and yield stress of GNA as a function of GO fraction. ¢) Top- and side-view SEM images of GNA n-hexane o chloroform
compressed to 40 % and 80 % strains. The inset in (a) shows photographs of GNA before and after 8 dichlsreetirane
compression to 80 % strain, and the scale bar in (c) represents 100 ym. ! LR
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Fig.3 a) Photographs of various dye solutions (100 mg/L) before and after adsorption using GNA (o = 18.3 Fig. 6 a) Superhydrophobic surface of GNA-2. (b) Fast permeation of n-hexane on the surface of GNA-
mg/cm?, f = 0.625). b) g, of GNA for different dyes (500 mg/L). c) UV-Vis spectra of NR/IC binary dye 2. c-d) Absorption process of toluene (stained with OR) spreading on water and 1,2-dichloroethane by
solution before and after adsorption. Inset in (c) shows g, of IC and NR, respectively. GNA-2. e) Q,, of GNA-2 for various oils and organic solvents. f) Q,, as a function of p for various organic
liquid identified by numbers. g) Recyclability of GNA-2 for the adsorption of toluene under 10 cycles.
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Conclusions
The pore structure, wettability and mechanical properties of GNA) are tunable to multi-applications in water remediation. The introduction of nanofibers brings

Improved mechanical performance, stability in water, and high adsorption capacity for cationic dyes. After compression at high strain and hydrophilic modification,
the aerogel can separate oil-in-water emulsions with high flux and oll rejection. The mofication via silane provides the aerogel with superhydrophobicity,
compressive elasticity and high adsorption capacity for organic liquids. Thus GNA exhibits great application potential in multiple fields of water treatment.
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