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Table S1. The components of Si-C and NCM811 electrodes in this work.

Electrodes Binder Conductive 
agent

Si-C Mass 
loading （mg 

cm-2）

Mass ratio (active 
material: conductive 

agent: binder)

Si-C/LPC LiPAA c-CNT 1.2-2.2 90:5:5

Si-C/CSC c-CS c-CNT 1.2-2.2 90:5:5

Si-C/LPCC LPCS (mixture of 

LiPAA and c-CS)

c-CNT 1.2-2.2 90:5:5

Si-C/LPCS LPCS Carbon black ~1.2 90:5:5

Si-C/PCC PCS (mixture of 

PAA and c-CS)

c-CNT ~1.2 90:5:5

Si/LPCC LPCS c-CNT 0.7-7.5 96:2:2

NCM811 PVDF Carbon black 19.5 mg cm-2 94:4:2
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Fig. S1. FT-IR spectra of PAA.



S4

Fig. S2 XPS survey spectra of as-prepared binders.

Table S2. XPS elemental compositions of LPCC-60 and LPCC-150.

Element LPCC-60 (at%) LPCC-150 (at%)

C 56.6 68.1 

Li 8.8 4.4 

N 4.7 4.3 

O 29.9 23.2 
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Fig. S3. Photos of LPCC solutions
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Fig. S4. XRD patterns of Si-C anodes.
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Fig. S5. Photos of electrodes after three times fold, and their corresponding unfolded 

states
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Fig. S6. The contact angles of a) LiPAA, b) c-CS, and c) LPCS solution on Si-C 

composite.

Fig. S7. The contact angles of electrolyte on a) Si-C/LPC, b) Si-C/CSC, and c) Si-

C/LPCC electrodes.
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Fig. S8. The SEM images and corresponding element maps of Si-C/LPC electrode.

Table S3 EDS elemental composition of Si-C/LPC electrode.

Elements Content (at%)

C 81.41

Si 7.53

O 10.74

Cu 0.32
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Fig. S9. The SEM images and corresponding element maps of Si-C/CSC electrode.

Table S4 EDS elemental composition of Si-C/CSC electrode.

Elements Content (at%)

C 82.35

Si 8.84

O 8.27

N 0.55
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Fig. S10. The SEM images of Si-C/LPC electrode.

Table S5. EDS elemental composition of Si-C/LPCC electrode.

Elements Content (at%)

C 83.40

Si 8.65

O 7.57

N 0.38
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Fig. S11. LSV curves of different polymeric films with the voltage range of 0.005-4 V 

with a scan rate of 0.2 mV s-1.
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Fig. S12. Galvanostic charge/discharge profiles of Si-C/CSC, Si-C/CSC, and Si-

C/LPCC at current density of a) 1C, and b) 2C.
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Fig. S13. Electrochemical performance of Si-C/LPCS and Si-C/PCC electrodes. a) 

Initial galvanostatic charge and discharge profiles. b) Rate performance. c) Cycling 

performance at 0.5C.
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Fig. S14. Electrochemical performance of Si-C/LPCC-60.
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Fig. S15. The cross-sectional SEM images of Si-C/LPCC electrodes with Si-C mass 

loading of 7.5 mg cm-2. 

Table S6. Comparison of active material content and areal capacity between Si-

C/LPCC electrode and previously advanced Si-based electrodes.

Mass 

loading (mg 

cm-2)

Areal 

capacity 

(mAh cm-2)

Active 

material 

content (wt%)

Current 

density

Capacity 

retention/ 

cycle number

References

Si-C/LPCS 7.5 6.6 96 0.2C 98%@30 This work

Si-C/PAHT 4-6 4 90 0.1C 89%@100 [1]

Si-C/APA-CNT 15 7.79 80 0.2 A g-1 ~80%@60 [2]

Si-C/PSEA 5 4 80 0.1C 92%@120 [3]

Si-C/TCB 2.03 ~2.6 80 0.5C 82%@150 [4]

Si-C/CA-PAA 3 3 80 0.1C 90%@100 [5]

Si-C/XG 1.82 4.75 60 0.4 A g-1 47%@50 [6]

Si-C/CMC-co-SN 2.5-3 ~3 70 0.84 A g-1 -@300 [7]

Si-C/PBDT 1.3 ~1.2 80 0.2C 64@300 [8]

Si-C/PAA-SF 0.27 0.84 60 0.5C ~45@500 [9]

Si-C/OXP-CNT-1.5 1.5 ~0.9 80 0.2 A g-1 73.8@100 [10]

Si-C/Alg-g-PAMA 1.2 ~1.3 76 0.5C ~65@200 [11]
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Fig. S16. CV curves of a) Si-C/CSC, b) Si-C/LPC, c) Si-C/LPCS, and d) Si-C/PCC.
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Fig. S17. CV curves at different scan rates from 0.2 to 1.2 mV s-1 of a) Si-C/CSC 

electrode and b) corresponding ratio of diffusion and capacitance contributions at 

different scan rates. c) CV curves of Si-C/LPCS electrode and e) corresponding 

relationship between scan rate and peak current. d) Si-C/PCC electrode and f) 

corresponding relationship between scan rate and peak current.
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Fig. S18. Transient voltage profiles of a) Si-C/LPC, b) Si-C/LPCS, c) Si-C/PCC based 

on GITT for the diffusion-dependent electrodes and d) partial zoom-in curves of 

Transient voltage profiles. Variation of the potential against τ1/2 during e) discharge and 

f) charge.
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Fig. S19. The electrochemical impedance spectra at 1, 5, 10, 50 and 100 cycles for a) 

Si-C/CSC, b) Si-C/LPC, and c) Si-C/LPCC. The kinetics calculations based on the 

frequency (W) and Z’ values at low frequency region at d) 1 cycle and e) 100 cycles. f) 

Corresponding Li+ diffusion coefficient.

The Li+ diffusion coefficients could be calculated according to the Equation:

D = (R2T2) / (2A2n4F4C2σ2)

Where D is the Li+ diffusion coefficients, R is the gas constant, T is the absolute 

temperature, A is the surface area of anode, n is the number of electrons per molecule 

during reaction, F is the Faraday constant, C is the concentration of Li+. The Warburg 

factor (σ) was carried out from the slop in fitting line of ω-1/2 and Z’ according to 

Equation:

Z’ = Re + Rct +σω-1/2

Where Re represents the resistance between electrode and electrolyte, and Rct is charge 
transfer resistance.
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Fig. S20. The SEM images and corresponding element maps of Si-C/LPC electrode 

after 100 cycles.

Fig. S21. The SEM images and corresponding element maps of Si-C/CSC electrode 

after 100 cycles.

Fig. S22. The SEM images and corresponding element maps of Si-C/LPCC electrode 

after 100 cycles.
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Fig. 23. XPS survey spectra of Si-C/LPC, Si-C/CSC, and Si-C/LPCC electrodes after 

100 cycles at 0.2 C.
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Fig. S24. The conductivity of Si-C/LPCS and Si-C/LPCC electrodes.
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Fig. S25. Cross-sectional SEM images and corresponding element maps of high-mass-

loading NCM811 cathodes (19.5 mg cm-2).

Fig. S26. Cross-sectional SEM images Si-C anodes with a mass loading of 3.5 mg cm-

2.
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Fig. S27. Electrochemical performance of NCM||Li half-cell. a) The first three 

charge/discharge profiles and b) Cycling performance.

Fig. S28. Plots of cycle number versus specific capacity for NCM||Si-C/LPCC full-cell 

with the mass loading of NCM811 at10.8 mg cm-2.
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Table S7. Cell parameters for calculating gravimetric and volumetric energy density of 

each samples, and the comparison of gravimetric and volumetric energy density of our 

full cells with previosuly reported full cells

Anode electrode information for full-cell

Mass loading 

(mg cm-2)

Active material 

content (%)

Electrode 

thickness 

(𝜇m)

references

Si-C/LPCS 3.5 96 42 This work

EGS 3.4 85 31 [12]

F-Si|E-GEL 1.4 60 40 [13]

VGSs/C@Si-C 2.0 80 35 [14]

SGC-19/Gr — 94 52 [15]

SiOxCy 6.3 80 ~60 [16]

SiOx@Gr 6.7 93.5 [17]

C/Si@MPC-G 6.33 95 39.5 [18]

Cathode electrode information for full-cell

Mass loading 

(mg cm-2)

Active material 

content (%)

Electrode 

thickness 

(𝜇m)

references

Si-C/LPCS 19.5 94 58 This work

EGS 21 96 54 [12]

F-Si|E-GEL 17-18 96 60 [13]

VGSs/C@Si-C 15,.6 84 49 [14]

SGC-19/Gr — 96.5 [15]

SiOxCy 26.5 80 ~50 [16]

SiOx@Gr 25 96 [17]

C/Si@MPC-G 20.8 96 57.9 [18]
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Table S8. Comparison of gravimetric and volumetric energy density of our full cells 

with recently reported full cells

gravimetric energy 

density (Wh kg-1)

volumetric energy 

density (Wh L-1)

references

Si-C/LPCS 510 1172 This work

EGS 345 623 [12]

F-Si|E-GEL 413 1022 [13]

VGSs/C@Si-C 311 1008.2 [14]

SGC-19/Gr 382 960 [15]

SiOxCy 355 1020 [16]

SiOx@Gr 420 449 [17]

C/Si@MPC-G 333 932 [18]

Si/G 474 912 [19]
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