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psi, resistivity of B doped crystal Si, Q cm
N, atomic density of boron atom in Si, cm?

Table S1 B contents in Si and SiO; based on ICP-AES measurements
and the calculated resistivity values

B contents . .
B contents  Atomic density e
In In Si (Wt%) of B (cm™) Resistivity (2 cm)
Si02(wt%)
BO <0.001 <0.001 ~5x10"7 ~0.22
Bl 0.038 0.014 0.18x10% 5.48x107
B2 0.093 0.029 0.38x10% 2.86x107
B-HPSi
1 . .74x10%° 1.55x107
(B-HSiO») 0.16 0.057 0.74x10 55%10
Saturated
solution of B — 0.17% 225102 5.49x10™*
(theoretical
value)
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Figure S1. Synthetic paths of B-HPSi, B2-Si and B0-Si
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Figure S2. Contrast adjusted TEM images of (a) solid silica spheres without boron
addition (B0-Si02) and (b) hollow spheres with proper boron addition (B-HSi0»)
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Figure S3. Illustration of a boron atom with lower coordination number in Si-O

framework

S3



Average 0.322 nm @ ¢3)

éz‘;mm é !“

- 100 =
00 0o

Figure S6 HRTEM image of B HPSi (c) and the Fourier-filtered HRTEM images
(C1-C3) enlarged from the rectangular regions marked C1, C2, and C3 in (c); and the
corresponding the intensity profiles for measuring the interplanar spacing of Si (111)
planes.
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Figure S7. Detailed XRD patterns of B-HPSi, BO-Si and commercial Si
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Figure S8. (a) Si and (b) B peaks of XPS of B-HPSi1

(a) (b)

3 0.05
400- |
+Adsorption '; 0.04] %
— +— Desorption | — \
@ 300- | E |
2 g £ 0.03 \
, ;
~ | [o)]
£ 200- | “ )
-,
5 L) 5 o029 ,
/ .
> 100- . 3 ! ’
e S 0011 St /
S ° t
il oo unermatits® ¢ /‘.\./.
L]
0 T T T T T T T T T 0‘00 T T T T T T T T T T
0.0 0.2 04 0.6 0.8 1.0 1 2 5 10 20 30 40 50 60 70 80
Relative Pressure (P/P0) Pore Diameter (nm)

Figure S9. N2 adsorption/desorption data (a) and differential pore size distribution (b)
of B-HPSi
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Figure S10. Cyclic performances of B-HPSi under areal mass loading of 1.2 mg cm™
and 1.7 mg cm™
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Figure S11. Cycle performances at 0.84A g™! of B1-Si and B2-Si (activated at 0.21 A
g'! for the initial 3 cycles)
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Figure S12. Cyclic performances of B-HPSi at 8.4 A g (activated at 0.21 A g'! for
the initial 5 cycles)
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Figure S13. TEM (a) and (b), HRTEM (c) and SAED (d) of B-HPSi anode obtained
after cycling
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Figure S14. Nyquist plots (a) and Warberg coefficients (b) of B-HPSi and B0-Si
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Figure S15. Simulated band structure of pure Si (a) and B-doped Si (b)
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Figure S16. Simulated charge density plots of pure Si (110) (a) and B doped Si (110)
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