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Supporting data

Figure S1. Photograph of 3D SiC templates and 3D C/SiC composites in different shape, size and 

pore density.
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Figure S2. a) Cumulative pore volume versus pressure curve of 3D SiC template and 3D G/SiC. b) 

Cumulative pore area versus pressure curve of 3D SiC template and 3D G/SiC. The inset shows the 

correlation curve of pore diameter and pressure.
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Figure S3. a) XPS survey of the 3D SiC template and 3D G/SiC. b) Atomic ratio of 3D SiC template 

and 3D G/SiC.
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Figure S4. Contact angle measurements of a) SiC template and b) G/SiC composite.
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Figure S5. a) The internal construction of a specially designed three-electrode cell. b) Charge versus 

square of time curve for the 3D C/SiC electrode.
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Figure S6. a) Schematic representation of the procedure for preparing flow-through electrode by 

filling ACGs. b) The internal construction of designed flow-through capacitive deionization cell. c) 

Digital photograph of specially designed CDI cell with one CDI unit.
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Figure S7. Digital photograph of a) 3D G/SiC based flow-through CDI electrode and b) traditional 

activated carbon electrode.
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Figure S8. Mass loading per unit area vs desalination amount per unit mass plots of 3D G/SiC based 

CDI cell and recently reported CDI cells. The dashed line indicates the isoline of desalination amount 

per unit area and the numbers represent the corresponding value in terms of  mg cm-2.
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Figure S9. a) Adsorption/desorption profiles and b) cycle stability of 3D G/SiC based CDI electrode in 

the long-term test.
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Figure S10. a) The internal construction of designed direct biomass fuel cell. b, c) Digital photograph 

of designed DBFC and lighting up a LED by using DBFC.
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Figure S11. a, b) Digital photograph of oxidation state phosphomolybdic acid solution and biomass 

reduced phosphomolybdic acid solution. c) 1H NMR spectrum of sucrose solution (blue line) and the 

final products in the degradation of sucrose (red line).
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Table S1. Mechanical properties of our 3D SiC, 3D G/SiC and other carbon-based 3D materials.

Materials Preparation 
methods Binder

Compressive 
strength

(MPa)

Young's 
modulus

(MPa)
Regenerable Ref.

rGO 3D structures 3D printing Rhodamine 
modified BCS 0.01 0.13 No 1

Graphene aerogels 
& SiC 3D printing Resorcinol 

formaldehyde resin - 14 No 2

3D-GN CVD None > 0.9 1.5 No 3

3D-GR CVD None 0.15 9.5 No 4

3D SiC - None 1.24 40.9 - This work

3D G/SiC CVD None 2.75 43.4 Yes This work
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Table S2. Comparison between various CDI cells with different types and electrode materials.

Typesa Electrode 
materials Binder Mass

loadingb

Electrode
Size
(cm)

Voltage
(V)

Initial 
concentration

(mg L-1)

Electrosorption 
capacityc Ref.

FB TiO2/CNTs PTFE ~65 mg - 1.2 500 4.3 mg g-1 5

FB 3D graphene PTFE ~47 mg - 1.5 50 4.95 mg g-1 6

FB OMC/CNT PTFE 1200 mg - 1.2 40 0.69 mg g-1 7

FB ACE Hybrid 
binder

1920 mg
40 mg cm-2 4.8x5 1.5 1000 14.6 mg g-1

0.58 mg cm-2 8

FB
Activated

carbon fiber 
webs

None ~460 mg
~6.5 mg cm-2 5x7x0.02 1.6 90

4.64 mg g-1

~0.03 mg cm-2

1.52 mg cm-3
9

FB NG-CNFs None ~720 mg
~5.6 mg cm-2 8x8 1.2 1000 14.79 mg g-1

0.083 mg cm-2 10

FB bc-CNFs None 800 mg
12.5 mg cm-2

8x8
x0.025 1.2 1000

12.81 mg g-1

0.080 mg cm-2

3.20 mg cm-3
11

FB ZnO-activated 
carbon cloth - 520 mg

31.0 mg cm-2 2.9x2.9 1.2 100 8.5 mg g-1

0.26 mg cm-2 12

FB NHPC - 320 mg
3.2 mg cm-2

6.8x7.3
x0.01 1.4 ~520

20.05 mg g-1

0.065 mg cm-2

6.46 mg cm-3
13

FB HGF PTFE 110 mg
2.0 mg cm-2

6x4.5
x0.26 2.0 572

29.6 mg g-1

0.06 mg cm-2

0.23 mg cm-3
14

FT Commercial
porous ACE - 110 mg

18.0 mg cm-2
1.75x1.75

x0.03 1.0 300
3 mg g-1

0.054 mg cm-2

1.79 mg cm-3
15

FT Aerogels None 260 mg
32.5 mg cm-2 2x2x0.1 1.5 6000

10.2 mg g-1

0.33 mg cm-2

3.32 mg cm-3
16

FT 3D G/SiC & AC 
granule None 4000 mg

159 mg cm-2 Φ4x0.6 1.5 1000
3.20 mg g-1

0.5 mg cm-2

0.85 mg cm-3

This 
work

Note: a) The codes "FB", "FT" in "Types" represent flow-between and flow-through. b) The data in 

terms of "mg", "mg cm-2" in "Mass Loading" refer to the mass of active material in whole cell and 

unit area of electrode. c) The data in terms of "mg g-1", "mg cm-2" and "mg cm-3" in "Electrosorption 

capacity" refer to the salt adsorption capacity values calculated by per unit mass of active material, 

per unit area and per unit volume of electrode.
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Table S3. Comparison between various biomass-powered fuel cells.

Electrode 
materials

Anode
catalyst

Cathode
catalyst Biomass

Biomass
concentration

(g L-1)

Open circuit 
voltage

(V)

Maximum 
power density

(mW cm-2)
Ref.

Carbon 
nanotube 

fibers
GOx BOD Glucose 2.7 0.8 0.74 17

Graphene 
nanosheets GOx BOD Glucose 18 0.58 0.02 18

Carbon fiber 
sheet GDH BOD Glucose 72 0.8 1.45 19

3D G/Co3O4 Co3O4 Co3O4 Glucose 36 1.1 2.38 20

Carbon cloth PMo12 Pt/C Starch 15 0.4 0.44 21

Graphite felt PW11Mo P3Mo18V7 Starch 40 0.6 1.57 22

Carbon cloth PMo12 PMo12 Lignin 25 0.43 0.49 23

3D G/SiC PMo12 PMo12 Sucrose 15 0.28 0.12 This 
work
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Supplementary Movie

Movie S1. Compression test process of 3D G/SiC

This movie shows the process and real time data of testing the mechanical property of 3D G/SiC. 

The movie at:

0 s A 3D G/SiC framework is placed on a table mounted material testing system 

and the compression test is beginning.

6 s The compression platen touches the top surface of the 3D G/SiC.

119 s Compression stress reaches the yield point of the 3D G/SiC.

159 s The compression test is finished.

Movie S2. Working process of 3D G/SiC based DBFC

This movie shows the working process of 3D G/SiC based DBFC.

The movie at:

0-2 s A LED is powered by 3D G/SiC based DBFC.

2-5 s Break the circuit and the light turns off.

5-14 s Connect the circuit and the LED lights up simultaneously.
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