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Table. S1 Measurement results of the crystalline size of Si of PSi particles.
	Sample
	Crystalline size of Si (nm)

	PSi12
	16 nm

	PSi20
	28 nm

	PSi30
	30 nm

	PSi40
	48 nm

	PSi50
	>100 nm
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Fig. S1 SEM images of porous silicon samples before etching (a, b) and after etching (c, d): PSi30 (a, c) and PSi40 (b, d).
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Fig. S2 Galvanostatic charge-discharge voltage profiles at 500 mA g-1 for the 1st, 2nd, 10th, 20th, 50th, and 100th cycles: (a) PSi12, (b) PSi30, (c) PSi40, and (d) PSi50.
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Fig. S3 Cyclic voltammetry (CV) curves for the first three cycles at 0.1 mV s-1 between 0.01 and 1.5 V (a, c, e, g) and dQ/dV curves for the first two cycles (b, d, f, h): PSi12 (a, b), PSi30 (c, d), PSi40 (e, f), and PSi50 (g, h).
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Fig. S4 (a) CV curves at scan rates of 0.1, 0.2, 0.3, 0.5 and 0.7 mV s-1, (b)  against  at marked peaks, (c) the percentages of pseudocapacitive contribution at different scan rates and (d) the detailed pseudocapacitive contribution at 0.5 mV s-1 of PSi12.
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Fig. S5 (a) CV curves at scan rates of 0.1, 0.2, 0.3, 0.5 and 0.7 mV s-1, (b)  against  at marked peaks, (c) the percentages of pseudocapacitive contribution at different scan rates and (d) the detailed pseudocapacitive contribution at 0.5 mV s-1 of PSi30.
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Fig. S6 (a) CV curves at scan rates of 0.1, 0.2, 0.3, 0.5 and 0.7 mV s-1, (b)  against  at marked peaks, (c) the percentages of pseudocapacitive contribution at different scan rates and (d) the detailed pseudocapacitive contribution at 0.5 mV s-1 of PSi40.
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Fig. S7 (a) CV curves at scan rates of 0.1, 0.2, 0.3, 0.5 and 0.7 mV s-1, (b)  against  at marked peaks, (c) the percentages of pseudocapacitive contribution at different scan rates and (d) the detailed pseudocapacitive contribution at 0.5 mV s-1 of PSi50.
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Fig. S8 Diffusion coefficients at different states of delithiation.
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Fig. S9 Equivalent circuits.
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Fig. S10 Nyquist plots of porous silicon electrodes at 0.5 A g−1 over 0.01-105 Hz for the 50th, 100th, 150th, and 200th cycles: (a) PSi30 and (b) PSi50.
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Fig. S11 SEM images of PSi30 and PSi40 electrodes before cycling (a, b) and after 200 cycles at 0.5 A g-1 (c, d): PSi30 (a, c) and PSi40 (b, d).
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