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Figure S1. Voltage-capacity profile of Pd/TiSi,, with 200mA/gp4 current density for 63 cycles
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Figure S2. DFT calculation of the adsorption energy of a model Pd 38 cluster on different
facets of TiSi,. As a comparison, the adsorption energy for a Ru 38 cluster is -54.0 eV, and that
for a Pt 38 cluster as -49.0 eV on the b plane of TiSi,. (The majority of exposed surface of TiSi,
nanonets is b plane.) Details of DFT calculation was reported previously.'
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Figure S3. Voltage-capacity profile of Pd/Co3;04/TiSi, cathode for 126 cycles with 200

mA/gpg:co304 Current density
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Figure S4. Raman spectra of potential chemical species.

Co304 was obtained by ALD on glass directly. Li,O, (90% Sigma-Aldrich), Li,CO3; (99%
Sigma-Aldrich), LiOH (98% Sigma-Aldrich) and LiClO4 (99.99% Sigma-Aldrich) were from

commercial powders.
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Figure S5. XPS of Li 1s spectra of pristine, discharged and charged Pd/Co3;0.4/TiSi, cathodes.
The bump on the left (binding energy > 57 eV) was due to interference from Co 3p spectrum.
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Figure S6. UV-Vis spectra of Fc" in DME with different concentrations
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Table S1. Literature values of Li,O, yields determination from electrochemical discharging

Method Cathode and electrolyte Yield References
Iodometric Vulcan or Super P carbon | 77~90% ?
in DME
ITodometric Vulcan carbon 82% 3
in TEGDME
Iodometric Carbon nanotube 70% 4
in TEGDME
TEMPO UV-Vis | Carbon nanotube >99% >
“back titration” in DEME-NTY{,
Fc'/Fc  UV-Vis | Vulcan Carbon in DME | 74% Our result
“back titration” | Pd/Co30,4/TiSi, in DME 72.7~74.3%

6 Data points
- Linear fitting result
5+ Slope = 27.6umol/mAh

Theoretical = 37.3umol/mAh
Average yield = 74.0%
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Figure S7. Quantification results of vulcan carbon cathodes




N
o

Data points
Linear fitting result

Slope = 27.7umol/mAh
Theoretical = 37.3umol/mAh
Average yield = 74.3%

—
(3,
T

Reacted Fc*(umol)

S
o

002 004 006

Capacity(mAh)

S
o
©

Figure S8. Li,0; quantification results of discharged Pd/Co3;04/TiSi, cathode with 2.5V cut off
voltage
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Figure S9. Gas consumption and generation of Pd/Co304/TiSi, cathode calculated from the
pressure change of the cell head space during the discharge and recharge process. (Electrolyte:
0.1 M LiClO4 in DME; Current: 50 pA; Head space volume: 8 mL; Temperature: 29 °C;
Pressure sensor: MKS 902B, £0.1 torr)



Figure S10. Morphology evolution of cathode surface at different stage during recharge: a) 0%,
b) 50%, ¢) 90%, d) 100% recharged. All scale bars are 2um.

The discharge product formed filled the space between the strands of the nanonets as can be
observed in Figure S10a. During recharge, films are gradually removed to reveal the surface of
the cathode (Figure S10b-d).

Unlike carbon on which the Li,O, formed as toroid particle on top of the carbon surface,
physically increasing the recharge over potential, nanonets structures or similar nanowire
structures enabled the facile electron transport pathway by penetrating into the Li,O, films (or

particles) to facilitate the decomposition.
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Figure S11. X-ray diffraction patterns of as-grown Pd/Co304/TiSi, on Ti mesh. Reference
JCPDEFS numbers are as follows, Pd: 05-0681; Co3;04: 042-1467; Ti: 05-0682; TiSi, C54: 02-
1120; TiSi; C49: 10-0225. To be noted that the TiSi; nanonets have a slight shift comparing with

standard C49 phase as indicated previously.®
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