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Figure S1. SEM images of silica opal template and Ge inverse opal with different wall
microstructures. (a) 45° tilted SEM image of silica opal. (b) 45° tilted SEM image of Ge inverse opal
with porous wall. (c) 45° tilted SEM image of Ge inverse opal with dense wall.
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Figure S2. Voltage profiles of Ge inverse opal with porous wall electrode in a coin-type half cell after
35% lithiation and full lithiation of the first cycle and 1 cycle at a rate of 0.2C.



Electronic Supplementary Material (ESI) for Energy & Environmental Science
This journal is © The Royal Society of Chemistry 2012

350 °C, 120 mTorr. 360 °C, 120 mTorr
120 4
_~ B
e BT v
fe) 360 °C, 100 mTorr.
= Lt
— 100 «
g
3
(]
[%2]
o
et
-~ y r-x

a (360.°C, 89 mTorr 370 °C, 80 mTorr

Y . B e

. . - .)/\“J -l

804 I M i AR
3 ) )L
: : I y »,
: L

T T T
350 360 370
Temperature (°C)

Figure S3. Morphological changes in Ge film on the silica opal as functions of the processing

temperature and pressure. Scale bar is 1um.
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Table S1. The initial coulombic efficiencies and internal resistances of both the Ge inverse opal
electrodes with dense wall and porous wall.

Internal resistance (Q)

The 1st
coulombic
efficiency X (LixGe) during lithiation X (LixGe) during delithiation
1502x  1567x  1257x  1064x  9.694x  6753x  7.328x  9.763x
Porous wall 93% 10 10 10 10 10 10 10 10
x=0.539 x=1.482 x=2.291 x=2.965 x=3.459 x=2.785 x=1.976 x=1.166
2078x  2039x  1906x  1586x  1115x  8737x  1.079x  1.402x
Dense wall 93.6% 10 10 10 10 10 10 10 10
x=0.539 x=1.482 X=2.291 x=2.965 x=3.495 x=2.822 x=2.013 x=1.204




