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Results and discussion

Fig.S1 TEM image of 3DGR.
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Fig.S2 XRD pattern of GO.

For GO, only one diffraction peak corresponding to (001) planes can be identified, indicating that 

the interlayer spacing of GO is larger than that of graphite, because oxygen functional groups were 

well introduced on the graphite sheets after oxidizing (Fig.S3). Another small wide peak around 

2h = 24 o can also be observed, which is the characteristic (002) peak of residual unoxidized 

graphite.
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Fig.S3 The XPS spectra of GO, 3DGR and 3DHGR.

The full XPS spectra of GO, 3DGR and 3DHGR are shown in Fig.S3. The oxygen content of GO, 

3DGR and 3DHGR is 29.94 at%, 9.95 at% and 9.75 at%. Obviously, the oxygen content of 3DGR 

and 3DHGR is much lower that of GO, suggesting the effective removal of oxygen functional 

groups of GO. Furthermore, the oxygen content of 3DGR and 3DHGR is comparable or lower 

than other graphene-based materials in the previous works.1-5 Besides, the oxygen content on the 

surface of 3DGR and 3DHGR is quite close, indicating the similar surface properties of 3DGR 

and 3DHGR. 
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Fig.S4 FTIR spectra of GO, 3DGR and 3DHGR.

The FTIR spectra of GO, 3DGR and 3DHGR are shown in Fig.S4. The presence of intense bands 

at  1050 cm-1, 1620 and 1720 cm−1  are generated by C–O stretching, C=O and COOH vibrations, 

respectively. The broad band at around 2500-3700 cm-1 is for –OH and adsorbed water. After 

thermal reduction, the intensity of the oxygen functional group is much weaker than that of GO, 

indicating the reduction of GO.6, 7 Besides, the intensity of oxygen functional groups between 

3DGR and 3DHGR is quite close, which suggests the similar surface properties. 
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Fig.S5 CV curves of the 3DHGR and 3DGR electrodes in a 0.5 M NaCl solution at a scan rate of 

10 mV s-1.
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Fig.S6 The CV curves of 3DHGR and 3DGR electrodes at 1 mVs-1 in a 0.009 M (500 ppm) NaCl 

solution.

The CV curves of 3DHGR and 3DGR electrodes in a much lower NaCl solution (500 ppm) is 

shown in Fig.S6. The scan rate is 1.0 mVs-1. The CV curves present a leaf-like shape instead of 

rectangular-like structure due to the much lower ionic strength in a NaCl solution with low 

concentration. It should be noted that the CV curve area of 3DHGR electrode is larger than that of 

3DGR, indicating the higher specific capacitance of 3DHGR electrodes. Therefore, 3DHGR with 

hierarchical pore structure (micro-, meso- and macropores) is beneficial to ion adsorption. 
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Table S1 Comparison of the electrosorption performance among different carbon-based electrodes 

reported in the literature.

Electrode 
material

Applied voltage
(V)

Initial 
concentration 

(mg L-1)

Deionization 
Time
(min)

 SAC (mg g-1) Ref.

AC 1.2 500 180 4.3 8

PCS 1.6 500 40 5.8 9

CNTs 1.2 500 40 2.8 9

CNFs 1.6 95 150 4.6 10

GNFs 2.0 25 40 1.4 11

GR 2.0 ~50 60 5.0 12

PG 1.8 ~50 40 3.8 6

N-GR 1.8 ~50 40 4.8 13

S-GR 2.0 250 100 8.6 14

GR-AC 1.2 400 30 7.2 15

GR-AC 1.2 500 60 2.9 16

GR-CNT 2.0 29 60 1.4 17

N-GR/CNF 1.2 500 40 11.5 18

3DGR 1.2 500 60 6.2
This 

work

3DHGR 1.2 300 60 11.9
This 

work

3DHGR 1.2 500 40 13
This 

work

3DHGR 1.2 500 60 14.7
This 

work
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