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Supporting Information

1. Theoretical capacity of SiO,

According to previous study, it can be summed that three types of reaction exist between silica and Li ions. According to these reaction

equations, the theoretical capacity of SiO, can be calculated based on the number of transfer electrons and shown in Table. S1%2, The
theoretical capacity of SiO, increases with the reduction of the amount of silica. Namely, the reaction generated Li,O and Si shows the
largest reversible capacity of 1961 mAhg™.

The calculation should be:

Weight of 1 Mole of SiO,: 60g

Coulombs in 1 Mole (one charge per Li): 96 485*4 .4
Coulombs in 1 mAh: 3.6

mAh per mole of charge: 96 485*4.4 /3.6= 117925
mAh per gram of SiO,: 117925/60.08 = 1961 mAhg-1

Table. S1: The theoretical capacities and the molar ratios of SiO, and Li ions in different mechanisms3

Reaction equations The molar ratio of SiO, Theoretical initial

Theoretical reversible

and Li ions capacity of SiO, capacity of SiO,
5Si0,+4Lli*+4e<> 2Li,Si,05 + 5:4 749 mAhg? 749 mAhg?
Si
Si + 22Li* + 22e &> Lip,Sis
2Si0,+4Li*+4e->LisSiOq+ Si 1:2 1872 mAhg? 980 mAhg?
5Si+22Li*+ 22e <> LiySis
SiO,+4Li*+4e—>2Li,0 + Si
5Si+22Li*+22e <> Liy,Sis 1:4 3744 mAhgt 1961 mAhg?

and Li,SiO, (Mechanism 2) are coexistence in the electrochemical reaction between silica and Li ions34.
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However, it is reported that the reversible reaction of Li,Si,O5 (Mechanism 1) and the irreversible reaction of both Li,O (Mechanism 3)
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Fig. S2 TEM images of the mcms (a) and C-ms (b
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Fig. S3 Rate performance of mesoporous silica.



