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Figure S1. XRD patterns of as-synthesized 3DGs and commercial graphite.

Table SI. The structural parameters of 3DGs from XRD.

Samples d002 Lc Sheet layers

3DG-12h 3.87 1.96 5.0

3DG-24h 3.85 1.96 5.0

3DG-36h 3.81 1.91 5.0

3DG-48h 3.79 1.91 5.0
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Figure S2. TG curve of 3DG-24h in carbon dioxide.

Figure S3. N2 adsorption/desorption curves at 77 K of (a) 3DG-12h, (b) 3DG-24h, (c) 3DG-

36h, and (d) 3DG-48h samples.
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Table SII. The composition of as-synthesized 3DGs.

Raman               C1s (XPS) Elemental (EDS)
Samples

ID/IG sp2-C (%) sp3-C (%) C-O (%) C (at.%) O (at.%)

3DG-12h 1.02 73.1 14.4 12.4 93.57 6.43

3DG-24h 1.01 74.0 14.3 11.7 93.94 6.06

3DG-36h 1.00 74.5 14.5 11.0 94.62 5.38

3DG-48h 0.98 74.8 14.8 10.4 95.28 4.72

Table SIII. The initial capacity and coulombic efficiency of 3DGs at 0.2C.

Samples charge capacity
(mAh g-1)

discharge capacity
(mAh g-1)

Coulombic efficiency
(%)

3DG-12h 910 1842 49.4

3DG-24h 972 1965 49.5

3DG-36h 965 1961 49.2

3DG-48h 929 1896 49.0

Figure S4. Cyclic performance and coulombic efficiency of 3DG-24h electrode at 0.2 C.
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Figure S5. SEM images of 3DG-24h electrode: (a, b) for the pristine electrode and (c, d) for 
the electrode after 10000 cycles.

Table SIV. Comparison of electrochemical performance of 3DGs with previously reported 
carbon-based anode materials in LIBs.
Electrodes Current density Electrochemical 

properties
Cycle life
(capacity retention)

References

3DG 1C = 372 mA g-1 972-277 mAh g-1

at 0.2-150C
10000 cycles at 50 C 
(91.9%)

This work

Doped graphene Sheets 1C = 500 mA g-1 1040-235 mAh g-1

at 0.1-50C
30 cycles at 0.1 C 
(83.6%)

S1

3D nitrogen-doped 
carbon frameworks

1C = 500 mA g-1 675-279 mAh g-1

at 0.2-20C
10000 cycles at 20 C 
(54%)

S2

Carbon clusters @ hard 
carbon nanofibers

1C = 372 mA g-1 549-129 mAh g-1

at 0.3-13.4C
1000 cycles at 2.7 C 
(99.7%)

S3

Carbon nanotube 
clusters@3DG

1C = 500 mA g-1 1132-383 mAh g-1

at 0.2-10C
1000 cycles at 4 C 
(75%)

S4

Pomegranate-shaped 
Sn/SnOx/nanocarbon 
composites

1C = 500 mA g-1 526-289 mAh g-1

at 0.5-6C
5000 cycles at 15 C 
(89%)

S5

TiO2/Micron carbon 
fibers

1C = 200 mA g-1 690.4-100 mAh g-1

at 0.5-16C
5000 cycles at 10 C 
(92%)

S6

Co@ porous carbon 
nanosheets

1C = 500 mA g-1 900-510mAh g-1

at 0.1-16C
1000 cycles at 16 C 
(90%)

S7

Graphene–silica (SiOx) 1C = 700 mA g-1 716.2-382.6 mAh g-1

at 0.1-5C
400 
cycles at 5 C (88%)

S8

Nitrogen-containing 
carbon film

1C = 500 mA g-1 908.4-325.9 mAh g-1

at 1-40C
800 cycles at 10 C 
(91.6%)

S9
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Table SV. The Rs and Rct values, obtained from fitting the equivalent circuit to the 
experimental data.

Samples Rs/Ω Rct/Ω

3DG-12h 3.1 149.1

3DG-24h 2.6 170.2

3DG-36h 2.9 203.0

3DG-48h 2.5 235.5

Table SVI. Comparison of capacitive contributions of 3DGs with those of reported carbon-
based anode materials in LIBs.

Electrodes Capacitive 
contributions

Scan rate of CV References

3DG 56.4% 1 mV s-1 This work

High-defect mesopore-dominant 
porous carbon (HDMPC) 46.7% 10 mV s-1 S10

Porous carbon (PC) 55.2% 0.75 mV s−1 S11

Three-dimensional hollow carbon 
spheres/reduced graphene oxide 
nanocomposites (DHCSs/RGO)

52.6% 1 mV s-1 S12

Boron-doped 3D hierarchical porous 
carbon network(B-CN) 36.0% 1 mV s−1 S13

Nitrogen‑sulfur co-doped porous 
carbon (NSPC)

86.3% 0.75 mV s−1 S11

Nitrogen-rich hierarchically porous 
carbon (NHPC) 64.0% 1 mV s-1 S14

Nitrogen and phosphorus co-doped 
carbon nanosheets (NP-CNSs) 65.5% 0.8 mV s−1 S15
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