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Figure S1. The initial charge/discharge curve of LB-Si/CT
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Figure S2. Comparison of rate performance with previous works.
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Figure S3. (a) Schematic representation and (b) simplified equation for diffusion coefficient calculation of
the galvanostatic intermittent titration technique (t: duration of the current pulse; AEs: voltage change due to
the current pulse; AET: voltage change during the current pulse; mg, Mg, Vv, and S are the active mass, molar

mass, molar volume, and active surface area, respectively).
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Figure S4. Galvanostatic intermittent titration technique test of LB-Si/CT
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Figure S5. (a) log(i)/log(v) plots of LB-Si/CT at various scan rates from 0.25 to 0.45 mV s! and (b)

contribution ratio of capacitive- and diffusion-controlled charge at 0.1 mV s,
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Figure S6. SEM images of (a, b) LB-Si/CT, (c, d) bare Si and (e, f) SiO precursor electrode surface before

and after cycling.
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Figure S7. Raman spectra of graphite, LB-Si and LB-Si/CT@G.
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Figure S8. The volume abrasion rate of pure silicon and LB-Si/CT@G electrodes
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Figure S9. Tangential stress distribution of silicon-graphite electrode at SOC of 0.5 and 1
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Figure S10. Cycling performance of LB-Si/CT@G electrodes with PAA or LiPAA binder.
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Figure S11. XPS spectra of Si 2p line
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Figure S12. GITT test of LB-Si/CT@G with (a) LiPAA or (b) PAA binder and their corresponding

diffusion coefficient plot.
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Figure S13. XPS analysis of LB-Si/CT@G with (a) PAA and (b) LiPAA before cycling.

Table S1 The material design and electrochemical properties of typical silicon-based anodes

Typical silicon anodes Synthesis strategies Main precursors Synthesis conditions Areal ICE Ref.
capacity

Stress-Relieved Silicon Hydrothermal Zinc Acetate; Germanium 180 °C for 20 h 0.64 60.4% [1]
Nanowires Treatment Oxide; Si foil mAh

cm?
Hierarchical Graphene- Ball milling and acid Silicon; Graphite; Graphene 700 °C for 2 h; Ar/H, 0.62 75.6% [2]
Scaffolded assisted self-assembly ~ oxide; Ascorbic acid mAh
Silicon/Graphite cm?
Composites
Microstructure Controlled  Arc melting Si, Al, Cu, and Fe metal Electric arc furnace; 1.18 80.3% [3]
Porous Silicon Particles >3000 °C mAh

cm?
Silicon Nanoparticles Hydrothermal Si nanoparticles; Sucrose; 200 °C for 10 h 1.4 mAh 75% [4]
Embedded in Micro- Treatment Oxalic acid cm?
Carbon Sphere
Framework
1D silicon-based Electrospinning Polyvinylpyrrolidone; 10 pL min™! 1.8 mAh 77% [5]
nanostructures with Tetraethyl orthosilicate; extrusion rate; cm?
different internal spaces Acetic Acid 15 kV accelerating

voltage

Colloidal Synthesized Soft-template route Cy,Hy5-Si; CTAB; Resorcinol, 800 °C for 3 h; Ar 1.8 mAh 43% [6]
Silicon—Carbon Formaldehyde cm?
Composite
Nanoporous Silicon from Vacuum distillation Mg,Si 900 °C; 2.7 mAh 85% [7]
Commercial Alloy 10 Pa or lower cm?
Silicon Anode Enhanced Electrophoresis Si nano powder; Alginate; 100 V for 25 min 24mAh  84.6% [8]
by “Sticky” Mucin- Deoxyribonucleic acid cm?
Inspired DNA-
Polysaccharide Binder
Silicon Particle Dry press Tetraethoxysilane; Si 17.6 MPato 123 MPa 3.5 mAh 76.9 [9]
Anode Fabricated by nanoparticles; Resorcinol; cm?
Scalable Mechanical Formaldehyde
Pressing
Silicon-nanolayer- Chemical vapor Spherical graphite; Silane gas; 900 °C for 8 min 3.3 mAh 92% [10]
embedded deposition High-purity acetylene cm?

Graphite anode




Silicon anode with all- Cu catalyzed Hexakis[(trimethylsilyl)ethynyl] — Liquid-phase 4.9 mAh 67% [11]

carbon graphdiyne in-situ  graphdiyne benzene; Cu nanowire catalysis for 48 h cm?

weaved

Amorphous TiO2 layer Sol-gel approach Titanium isopropylate; Si 700 °C for 3 h; N, 1.1 mAh  86.1% [12]

cooperated Si nanoparticle; Resorcinol; - cm?

nanoparticle Formaldehyde

Porous silicon anode with ~ Thermal SiO powder; Acetylene 950 °C for 5h; Ar 3.5 mAh 77% [13]

CVD induced carbon decomposition cm?

infilling

KGM/Si@SiO2 electrode  Liquid oxidation Sulfuric acid; Hydrogen 80 °C for 2h 1.6 mAh  78.1% [14]
peroxide; Si nanoparticles cm?

amorphous silicon Chemical vapor Graphite; Nickel chloride; 1000 °C for 3 h; H, 3.5mAh  93.8% [15]

nanolayer/activated deposition Ethane; Silane cm?

graphite anode

LB-Si/CT@G Low-temperature Bulk Si; Carbon nanotube; 525 °C for 5 h; Ar 7.4 mAh 88% This
boron modification; Graphite cm? work
Ball milling;
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