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1 Measurement of the specific surface areas (SSAs) of RGO and nitrogen-doped graphene
hydrogels (NGHs) samples: MB adsorption is a standard method for measuring the SSAs of
graphitic materials “2. However, the standard MB method is designed for powdery materials. To
measure the SSAs of RGO and NGHs samples in wet state, this method was modified as follows.
The water contained in the hydrogel will dilute the standard MB solution during the adsorption
test; therefore, the actual MB concentration should be corrected. Since NGHs contain > 97 %
water, the mass of water in the hydrogel nearly equals to the total mass of NGHs. The standard
density of water was 1 g mL™ and the density of water was used in calculation.

A MB agueous solution (2 mg mL™) was used as the standard probe and the working curve were
collected after diluting it for 200, 150, 100, or 50 times. A piece of NGHSs (about 50 to 100 mg in
wet state) was cut and blotted with a filter paper to remove excess water, then it was immersed in
MB solution (2.00 mL, 2 mg mL™) in a glass vial (2.5 cm in diameter) for 24 h at room
temperature for achieving an adsorption equilibrium. Subsequently, MB solution (15 pL) was got
from the vial and diluted to 3.0 mL for measuring its light absorbance at 665 nm (UV-1700
UV-VIS spectrometer, Shimadzu). Finally, the concentration of MB solution at adsorption
equilibrium (cug) can be calculated from its absorbance by referring to the working curve.

The SSA of NGHs was calculated by using following equations:
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SSA (m? g%) = 254 x Mygs / Mo (1)
The constant 2.54 is the literature value of the surface area (m?) covered by 1.0 mg of adsorbed
MB*?; Mg is the mass change of MB in the equilibrium solution calculated by using the equation

of Mg = 2%2 — Cug X (2.00 + MngHs in wet state) -

2 Supporting figures

Fig. S1 SEM images of freeze-dried (a) NGHs-1, (b) NGHs- 2, (c) NGHs-3 and (d) NGHs-5.
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Fig. S2 XRD patterns of NGHs-1, NGHs-2, NGHs-3 and NGHs-5 samples.
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Fig. S3 Raman spectra of NGHs-1, NGHs-2, NGHs-3 and NGHs-5 samples.
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