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According to Figure S1, the best fit results when the mixed NiMgO is constituted by a Ni/Mg ratio 

equal to 0.6/0.4. Fit goodness parameters (RB and RF) for each phase are satisfactory.

Figure S1. Relevant Rietveld refinement results for all four phases considered in the pristine powder 

refinement. Tables include retrieved space group, lattice and atomic parameters, and fit goodness.

Rietveld refinement on the pristine powder has been conducted also by considering 4 phases instead 

of 5, as shown in Figure S2. While the fit goodness worsens when only 4 phases are considered (Rwp 

(4 phases) = 9.40% vs. Rwp (5 phases) = 7.80%), the asymmetric profile of the 006O3 diffraction line 

implies the existence of another O3-type phase having narrower interslab space.



Figure S2. Rietveld refinement results for the XRD pattern of a pristine sample by using four phases; 

O3, P3, P2, and Ni0.6Mg0.4O. The red arrow suggests the existence of another O3-type phase having 

narrower interslab space.

From the calculated lattice parameters of NiyMg1-yO on the tie line between NiO and MgO as well as 

the refined occupancies of Ni and Mg, composition of the Ni/MgO phase is estimated to be 

Ni0.6Mg0.4O within standard deviations as shown in Figure S3.

Figure S3. Plot of lattice parameter a vs. Ni content y in Mg1-yNiyO. The values were estimated from 

the Rietveld refinements for the pristine and charged samples and from literatures for NiO [1] and 

MgO [2].



No change in peak positions of Ni/MgO phase confirms chemical inactivity evidenced by the same 

peak position in Figure S4.

Figure S4. Synchrotron XRD patterns of the pristine and charged electrodes in the enlarged 

diffraction angles for the Ni/MgO phase.
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Figure S5. DIFFaX simulated pattern for OP2 phase in case of Ch-rest sample. On the left, Oe and 

Of phases are in 1:1 ratio. After selecting the 50:50 ratio, the 50:40:10 ratio for P:Oe:Of phases has 

been identified to be the optimal (right). 
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Figure S6. DIFFaX simulated pattern for OP2(1) phase in case of Ch-CV sample. On the left, Oe and 

Of phases are in 1:1 ratio. After selecting the 40:60 ratio, the 40:40:20 ratio for P:Oe:Of phases has 

been identified to be the optimal (right).
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Figure S7. DIFFaX simulated pattern for OP2(2) phase in case of Ch-CV sample. On the left, Oe and 

Of phases are in 1:1 ratio. After selecting the 0:100 ratio, the 0:40:60 ratio for P:Oe:Of phases has 

been identified to be the optimal (right).
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Figure S8. DIFFaX simulated pattern for Ch-CV sample. Considering the OP4 (P: O1: O2 = 60: 20: 

20), OP2(1) (P: Oe: Of = 40: 40: 20), and OP2(2) (P: Oe: Of = 0: 40: 60) phases in a 10.84 : 39.59 : 

39.59 ratio, respectively, the optimal simulated pattern is obtained.
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