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Figure S1. (a-b) Transmission electron microscopy (TEM) images of 0.01 dpa proton irradiated
Nayjs3Fe,Mn; 20, (left) and images with some guidelines to show a few of the crystalline

nanodomains (right).



Figure S2. (a-b) TEM images of pristine unirradiated Na,;;Fe;,Mn;,,0,.
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Figure S3. Stopping and Range of Ions in Matter (SRIM) calculation for (a) ion distribution and
(b) damage events of 1.1 MeV proton in Na,3Fe;,Mn;,0,. 100,000 protons were used to perform
the calculation. Ion distribution shows a range of 11.6 um, larger than the electrode thickness
excluding the current collector (10 pm). Therefore, minimum implanted protons within the active
material can be expected. Since the electrode thickness was 10 um, vacancy distribution is shown

for up to this distance.
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Figure S4. (a) Mn K-edge X-ray absorption near edge structure (XANES) spectra of MnO and
0.07 dpa proton irradiated Na,;;Fe;,Mn;,,0,. (b) Pre-edge region of Mn K-edge XANES spectra

of MnO and 0.07 dpa proton irradiated Na,sFe; ,Mn;,0,.



Figure S5. (a) Unirradiated particle of Nay;Fe;,Mn;,0,. The small more transparent particles
surrounding the particle are carbon black. (b) Electron diffraction pattern of the particle in (a)

along the <001> zone axis.
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Figure S6. Charge-discharge curves up to 100 cycles of (a) unirradiated, (b) 0.001 dpa proton

irradiated, (c) 0.01 dpa proton irradiated, and (d) 0.07 dpa proton irradiated Na,sFe;,Mn;,0, in

Na cell at C/2 rate.
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Figure S7. Ex situ XRD patterns of the unirradiated (pristine) and 0.07 dpa proton irradiated
Nay3Fe;,Mn;,0,. The (002) peak is absent in the 0.07 dpa material, indicating deterioration of
the layered structure. Also, new peaks in the pattern (marked by “#”) indicates new phase

formation.
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Figure S8. Evolution of the (002) Bragg peak of (a) 0.01 dpa proton irradiated, and (b)
unirradiated (Na,sFe; ,Mn;,0,) before and after cycling in Na cells. Intensity reported here is the

absolute intensity of the peaks.



Figure S9. Digital photograph of glass fiber separator after electrochemical cycling in batteries

with unirradiated and proton irradiated Na,;Fe;,Mn;,,0, cathodes for 500 cycles at C/2 rate. The
color change of the glass fiber separator from the first two samples comes from transition metal
dissolution. The 0.07 dpa sample did not provide meaningful capacity and thus the dissolution is

also limited.
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