Interplay between Electrochemistry and Phase Evolution of
the P2-type Na,(Fe,Mny,)O, Cathode for Use in Sodium-lon
Batteries

Wei Kon% Pang,™*+ Sujith Kalluri,"* Vanessa K. Peterson,** Neeraj Sharma,® Justin
Kimpton," Bernt Johannessen,! Hua Kun Liu,” Shi Xue Dou,” and Zaiping Guo**

School of Mechanical, Materials, and Mechatronic Engineering, Institute for Superconducting & Electronic
Materials, Faculty of Engineering, University of Wollongong, NSW 2522, Australia.

*Australian Nuclear Science and Technology Organisation, Locked Bag 2001, Kirrawee DC, NSW 2232,
Australia.

5School of Chemistry, University of New South Wales, Sydney NSW 2052, Australia.
IAustralian Synchrotron, Clayton, VIC 3168, Australia.

Supporting information

< 30004 4.07
e _ 215
! 1st charge
.2) 20001 - - - 1st discharge
< ] — 2nd charge
é 10004 - - - 2nd discharge 4 05
2
‘O
® 0 ~—————— === S, m——————
c% 4 \{ﬁ{ \:|l\,|
"
= 1000 42.07 1
s \ !
S ‘ ’!3.43
E 0 2.06] |
O] - |
b |
2 -3000- 3.40
1.5 2.0 2.5 3.0 3.5 4.0

Voltage (V vs. Na)

Figure S1. Incremental capacity plots for initial cycles of the NFMO cathode in a typical coin-cell.
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Figure S2. Estimation of Fe and Mn oxidation states in the as-prepared NFMO electrode. The main
peak inflection energies, Fe and Mn K-edge spectra, of the cathode are represented by the grey circles.
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Figure S3. Contour plots of operando SXRPD data from the NFMO coin-cell in the 17-20, 25.5-29,
and 30-33° 2-theta regions.
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Figure S4. Charge-discharge curve of the NFMO coin-cell during the operando synchrotron X-ray
powder diffraction experiment.
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FigureS5. The increasing intensity of non-responsive cathode with time.



