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Figure S1. Voltage profile of the uncoated Pt electrode (left), and passivation coated Pt 

electrode (right) with the potential window from 0.001 to 4.0 V vs. Li/Li+ upon the 30 cycles.



Figure S2. The ex situ X-ray photoelectron spectroscopy obtained from the Pt electrode during 

the 2nd cycles.
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Table S1. Theoretical potential of the Pt electrode during the lithiation (Pt → Li2Pt), and 

delithiation (Li2Pt → LiPt → Li0.5Pt → Pt).

First lithiation

Theoretical potential Experimental value

Pt → Li2Pt 0.8185 V 0.1055 V (0.7862 V after 2cyc) 

First delithiation

Theoretical potential Experimental value

Li2Pt → LiPt 0.4167 V 0.5559 V

LiPt → Li0.5Pt 1.1445 V 1.0594 V

Li0.5Pt → Pt 1.2961 V 1.4111 V

The final energy values of each compound of Pt, Li0.5Pt, LiPt, Li2Pt, and bcc Li obtained 

through the generalized gradient approximation (GGA) method were utilized.1 And referring 

to the following formula proposed by Urban et al.,2 the theoretical potential of stepwise reaction 

constituting the lithiation/delithiation process of the Pt electrode are calculated and compared 

with the experimental values.

𝑉 =  ‒
𝐸(𝐿𝑖𝑥2

𝑃𝑡) ‒ 𝐸(𝐿𝑖𝑥1
𝑃𝑡) ‒ (𝑥2 ‒ 𝑥1)𝐸(𝐿𝑖𝑏𝑐𝑐)

(𝑥2 ‒ 𝑥1)𝐹

: Theoretical redox potential of specific reaction.𝑉

, , : Internal energies of the lithiated, delithiated Pt phase, and metallic 
𝐸(𝐿𝑖𝑥2

𝑃𝑡) 𝐸(𝐿𝑖𝑥1
𝑃𝑡) 𝐸(𝐿𝑖𝑏𝑐𝑐)

Li.

: Amount of Li at the lithiated state.𝑥2

: Amount of Li at the delithiated state.𝑥1

: Faraday constant.𝐹
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