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Abstract: The frequent occurrence of oil spills at sea and the large amount of oil-bearing and industrial
wastewater cause large-scale pollution of water resources and serious damage to the balance of ecosystem.
At present, the separation of oil and organic pollutants from water has attracted more and more commercial
and academic attention. Graphene-based aerogels are three-dimensional macroscopical materials assembled
from two-dimensional graphene sheets, and have a broad application prospect in the field of oil-water
separation and have become one of the research hotspots due to their high porosity, large specific surface
area, low density and strong mechanical properties. The structural design, assembly and drying methods of
graphene-based aerogels are introduced. The research progress of graphene-based aerogels application in
oil-water separation is reviewed in recent years. The influencing factors of graphene-based aerogels in oil-
water separation and the regeneration methods of graphene-based aerogels after oil adsorption are analyzed.
The research status and future research directions of grapheme-based aerogels in the field of oil-water
separation are pointed out.
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Fig. 1 Various applications of graphene-based aerogels
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Fig. 3 Drying method of graphene-based aerogels
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Tablel Water contact angle and oil adsorption capacities of different graphene-based aerogels

A BB 540 SR A B R IKEERAIC)  BEARE B (mglem®) W i/ (g/g) SCHR
OTS@KGM-rGO OTS@KGM 150.3 114 50.66~90.93 [59]
CNF/PVA/GO aerogel CNF/PVA 156 18.41 57~97 [60]
Nanocellul ose/graphene aerogel Cellulose nanocrystal 130 18 25~58 [62]
Lignin-modified graphene aerogel Lignin 127 3 167~350 [63]
Graphene/polyvinyl alcohol/cellulose Polyvinyl alcohol/ 140 6.17 155~288 [64]

nanofiber aerogel cellulose nanofiber
Reduced graphene oxide-coated Polyurethane sponge 153 — 37 [65]

polyurethane sponge

“—" fRFEAKLAH; CNF—Cellulose nanofibers; PVA—polyvinyl alcohol
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Table2 Porosity and oil adsorption capacities of different graphene-based aerogels
A1 BB HE B SR AW R TLBREI% R/ (mglem®)  WhE/(glg) ik
CNF/PVA/GO aerogel CNF/PVA 98.98 18.41 57~97 [60]
Cellulose nanofibers/polyvinyl Cellulose nanofibers/ 98.80 17.95 60~96 [68]
alcohol/graphene aerogels polyvinyl alcohol

Graphene/polyvinyl alcohol/cellulose Polyvinyl alcohol/ 99.61 6.17 155~288 [64]

nanofiber aerogel cellulose nanofiber
TMCS/rGO/CNFs aerogel TMCS/CNFs 99.12 6.78 33~39 [69]
Superhydrophobic graphene aerogel beads Octadecylamine 96.90 14.40 52~178 [70]
Polyvinyl alcohol-graphene aerogel Polyvinyl alcohol 99.80 5.07 114~286 [71]
Graphene/carboxymethyl cellulose Carboxymethyl cellulose >99.00 8.34 87.05~207.76 [72]

composite aerogels
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