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Figure 1. (a) AFM height image and profile of TEMPO oxidized and mechanically 

blended CNFs; (b) aerogel density and porosity as a function of CNF 

concentration; (c) XRD of 0.2CNF aerogel, showing characteristic cellulose I 

peaks at 2θ=14.7°, 16.8° and 22.7°; (d) Photograph of a 0.2CNF aerogel on top of 

a dandelion; (e-h) SEM images of 0.2CNF (e,f) and 0.6CNF (g,h) aerogel pore 

structures at cross sections, arrow in f indicates thin fibers across the pores; (i) 

compressive stress-strain (-) curves of 0.2, 0.4 and 0.6CNF aerogels at 2.7, 5.2, 

and 8.1 mg/cm
3
 densities, respectively. 
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Figure 2. Water saturated CNF aerogels: (a) water and chloroform absorption 

capacity as a function of CNF density, dash line represents calculated values 

from (porosity/aerogel) at constant volumes; (b) cyclic water and 0.9% NaCl 

absorption of 0.3CNF (4.0 mg/cm3) and 0.6CNF aerogels (8.1 mg/cm3); (c) 

photographs of 0.2CNF aerogel (2.7 mg/cm3) compression tested under water, 

showing initial at  = 0, compressed at  = 0.8 and fully recovered at  = 0 again; 

(d) compressive stress-strain hysteresis of 0.2CNF aerogel under water at  = 0.4, 

0.6, and 0.8; (e) cyclic compressive stress-strain hysteresis of 0.2CNF aerogel 

under water at =0.6. 
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Figure 3. Triethoxyl(octyl) silane modified 0.2CNF aerogel: (a) EDS spectrum; (b) 

SEM image; (c) silicon mapping; (d) photograph of water droplet on top; (e) 

photograph of floating on water surface without absorption; sequential 

snapshots of removing (f) a layer of Sudan IV dyed decane on top of water and 

(g) Sudan IV dyed chloroform at the bottom of water. 

Page 3 of 7 Journal of Materials Chemistry A

Jo
ur

na
lo

fM
at

er
ia

ls
C

he
m

is
tr

y
A

A
cc

ep
te

d
M

an
us

cr
ip

t



Journal of  

Materials Chemistry A                                            RSC  

COMMUNICATION 

 4 



apparent

Figure 4. Absorption capacity of silane-modified 0.2CNF aerogels: (a) mass based 

(g liquid per g of aerogel); (b) volume based ( mL liquid per g of aerogel) with 

dash lines representing 100%, 76% and 64% absorption capacities calculated 

from (porosity×liquid/aerogel) in (a) and (porosity/aerogel) in (b); (c) chloroform 

absorption capacity in comparison with graphene aerogel,28 CNT/graphene 

aerogel,31 carbonized bacterial cellulose (BC) aerogel,32 graphene coated 

melamine sponge,29 CNT sponge,27 graphene sponge,30 activated carbon (AC) 

coated sponge,48 nanocellulose aerogel;20 (d) cyclic absorption and distillation of 

toluene. 

0.2

0.2  

aerogel toward all non-polar liquids are similar, around 280 mL/g 

(Figure 4b), 
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