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Figure S1. SEM images of the CMF sponge to show scaffold surface roughness.
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Figure S2. Compressive mechanical behavior of CMF at deformation rate of 5 mm/min with a maximum strain of (a) 60% and (b) 
80%.
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Figure S3. Compressive mechanical behavior of MF at deformation rate of 5 mm/min with a maximum strain of 60%. 
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Figure S4. Organic solvents/oil absorption capacities of CMF. 
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Figure S5. Pictures of CMF sponge for absorbing different oils (dyed with Oil Red O), (a) toluene (lighter than water), (b) chloroform 
(heavier than water). Pictures of CMF sponge for separating different oils (dyed with Oil Red O), (c) toluene (lighter than water), 
(d) chloroform (heavier than water).



ARTICLE Journal Name

8 | J. Name., 2012, 00, 1-3 This journal is © The Royal Society of Chemistry 20xx

Please do not adjust margins

Please do not adjust margins

Figure S6. (a) Squeezing n-hexane (Oil red O) from CMF sponge. (b) Combustion of ethanol absorbed in CMF sponge. The water 
contact angle remains unchanged after a combustion process.
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Figure S7. Wetting behavior of crude oil on CMF surface at room temperature after 10 min.
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Figure S8. Infrared thermal imaging of CMF under 0.5 sunlight.
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Figure S9. (a) Temperature evolution of CMF (3.1 cm × 1.6 cm × 0.8 cm) as a function time under different conditions. (b) 
Under 1.0 sunlight irradiation, the infrared images of the CMF with voltage of 7.5 V. (c) Under 0.5 sunlight irradiation, 
the Infrared images of the CMF with voltage of 7 V.
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Figure S10. Comparison of the final temperature of different sorbents after solar- or Joule-heating. For all solar heating 
temperatures (left column in red), the intensity for the experiments is 1.0 sunlight. For all Joule heating temperatures (right column 
in blue), the applied voltage was all labelled. We also provided the estimated unit cost of raw materials for fabricating different 
sorbents on the bottom. While these prices could change upon the selection of vendors, CMF is apparently much cheaper than 
others since it only requires a step of direct carbonization of MF. 
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Figure S11. (a) The changes of the absorption capacity of CMF (3.1 cm × 1.6 cm × 0.8 cm) with time under different light 
intensities (no voltage), (b) The changes of the absorption capacity of CMF (3.1 cm × 1.6 cm × 0.8 cm) with time at 
different voltages (without light).
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Figure S12. (a) The photograph of recovery process of crude oil using a piece of CMF sponge (3.1 cm×1.6 cm× 0.5 cm) under sunlight 
irradiance (1.0 sunlight). (b) The photograph of recovery process of crude oil using a piece of CMF sponge (3.1 cm × 1.6 cm × 0.8 
cm) with applied voltage of 8 V.
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Table S1. Element content of CMF obtained by XPS.

CMF (at%) MF (at%)
C 1s 84.1% 67.61%
N 1s 2.78% 10.4%
O 1s 12.07% 21.99%

Table S2. Absorption performance for crude oil recovery and the water contact angle of sorbent from our work and 
other previous reports.

Sorbents WCA Absorption capacity (Crude oil) Reference

CuO@CuS/PDMS NWAs/CF sponge 151±0.6º 1.3 g cm-3 1

CNT/PDMS-PU sponge 154º± 0.8º 17.5 g g-1 2

Ti3C2TX@PU 122º 48 g g-1 3

PDMS@WCS 154º 0.80 g cm-3 4

m-CNT/PPy@MS 158º 83.3 g g-1 5

F-rGO@WS wood sponge 145º 4.63 g g-1 6

MW@RGO 131º N/A 7

CP/PU/PC aerogel 135º N/A 8

CMF 151±2º 148.7 g g-1 or 0.8 g cm-3 This work
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Video S1. The CMF exhibits excellent elasticity and can be fully recovered to its original state without any visible damage or fracture 

after being deformed by various means, including bending, twisting and curling. Video have been sped up by 3x.

Video S2. Combustion of ethanol absorbed in CMF, there is no obvious change in the elasticity of the sponge after combustion. Video 

have been sped up by 3x.

Video S3. The recovery process of crude oil under solar- and Joule-heating recorded by a camera. Video have been sped up by 3x.

Video S4. The recovery process of crude oil under solar- and Joule-heating recorded by the infrared camera. Video have been sped up 

by 3x.
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