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Figure S1. Full range XPS spectra for graphene oxide and graphene aerogel.
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Figure S2.  FTIR spectra for graphene oxide and graphene aerogel.

Figure S3. Effect of density on sorption capacity for organic solvents.



Figure S4. Stress strain curve of 3D graphene aerogel



Figure S5. Full range XPS spectra of silane functionalized GA (insets show the C1s and F1s)

Table S1 Comparative study of sorption capacity of graphene aeorgel with other common sorbents

Sorbent Oils Capacity 
g/g

Organic liquid Capacity 
g/g

Ref.

Graphene 
aerogel

Mineral oil, 
vegetable oil, 
motor oil,     gear 
oil 

60-70 All organic liquids 40-70 This 
work

Activated 
carbon

-- -- Benzene , toluene <1 1

PDMS Sponge

Silicone oil, motor 
oil, transformer oil

4.5 Chloroform, 
dichloromethane,N-N 
DMF, toluene, 
methanol, ethanol, 

4-11 2



acetone

Polyurethane 
sponge

Lubricating oil, 
dodecane

19,13 Octane, decane 14 3

Polypropylene Diesel oil, crude 
oil, olive oil, fuel 
oil

9-16 Toluene 11.4 4

CNT Sponge Mineral,oil 
vegetable oil, 
diesel oil

100-125 Octane , ethyl acetate 50 5

Silica Aerogel Diesel oil 19 All organic liquids 9-21 6

Boron Nitride 
Sheets

Motor oil 20 5-14

Fe/C, Co/C, 
Ni/C 
nanoparticles

Lube oil, crude oil 
, bean oil , 
dodecane

4.8-7.5 Decane 4.5 7

Nanocellulose 
aerogel

Dodecane, 
paraffin oil 
mineral oil

25-30 All organic liquids 20-40 8

Natural Wool Diesel oil, crude 
oil

12.5 -- -- 9

Cotton Fiber Vegetable oil, 
mineral oil, fuel oil

17-20 Petroleum liquids 20 10



Table S2 

Pseudo 1st Order Pseudo 2nd Order Intraparticle Diffusion
Oil Type

Qe K1 R2 Qe K2 R2 Ki C R2

Mineral 
Oil 33.845 0.068 0.7829 66.622 0.005 0.9945 4.898 25.992 0.4664

Vegetable 
Oil 35.815 0.042 0.5735 71.327 0.007 0.9976 5.269 24.224 0.4854

Table S3  Comparative study of graphene aeorgel with previously reported 3D graphene sorbents 

for oils & organics

Chemicals Synthesis Method Performance Recycling
Physical 
Properties

Ref.

Spongy 
Graphene

GO, Ammonia Hydrothermal 180 °C, 
24 hr, Freeze drying

Capacity 20-86 g/g, no 
quantitative kinetic study 
(oil drop on water 
adsorbed in 80s

10 cycles by 
heating

(Surface area, 
contact angle)
432m2/g,       
114 °

11

Spongy 
Graphene

GO only Freeze casting, high 
temperature (1000°C) 
reduction & soot 
treatment

Capacity 120-616 g/g, no 
kinetic study

Burning & 
Heating

155° 12

Graphene 
Sponge

GO, Thiourea Hydrothermal 180 °C, 
4.5 hr, Freeze drying

Capacity 80-154 g/g, no 
quantitative kinetic study 
(diesel oil drop adsorbed 
in 10s

Burning 399 m2/g 13

Graphene 
oxide 
Aerogel

GO, Thiourea Thermal 
Polycondensation, 
freeze casting

Capacity 50-90 g/g, no 
kinetic study

-- 385 m2/g 14

Graphene 
Foam

GO, EDA, 
Copolymer 
(PV2P-b-PHA)

Chemical Reduction, 
Freeze drying

40-196 g/g, 2ml toluene 
adsorbed in 21s

Ph induced 
desorption 
for 10 
cycles

152° (Ph=7) 15

Macroscop
ic 

GO, Iron oxide 
Nanoparticles

Chemical Reduction 10-27g/g, no kinetic study Burning for 
6 cycles

-- 16



graphene
Graphene 
Aerogel

GO Only Hydrothermal
180 °C, 2 hr, freeze 
drying, Silane 
treatment

40-70g/g oils/organics, 
Water sorption reduction 
from 20g/g to 5g/g , 
quantitative kinetic study 
for oils (uptake & 
desorption within 1min )  
& organics (sorption 
within 4 s)

Solvent 
extraction 
(oils) & 
heating(org
anics) for 
several 
cycles

49m2/g,
 130°

This 
work
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