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Figure S2 SEM images of the sample synthesized witlaxalic acid
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Figure S3 a,b)SEM images of the sample synthesizéth a F€* to Mn?* molar ratio of 3:7.
c,d) SEM images of the sample synthesized with ¥ feeMn®* molar ratio of 7:3.

The formation mechanism of porous hollow spheres is identifiedcadanding induced
selfassemblyprocesshased on the smadkttice mismatches (< 1%) between (1Q4)sand
(222203 The ratio of F&" to Mn?* is crucial for the formation of uniform morphology. As
shown in Figure S3, the porous characteristic disappears in the sample with a [Swer Fe
Mn?* ratio of 3: 7, manwhile more discrete nanoparticles are obtained in the sample with a

higher F&" to Mn** ratio of 7: 3.
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Figure $4. Ramanspecta afterthereaction time of 0.5 KFeQ), 1 h(Fey.4Mng560x), and24
h (Fe,.1Mng g405) from 500 cnit to 800 cnit.
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Figure Sb5. FTIR specta afterthereaction time of 0.5 KFeQ,), 1 h(Fey.4Mnos560x), and24 h

(Fer.1Mno g0y).
TheFTIR peals at500cm™ and 570cm* can beassigned to the F&/Mn-0O, and it exhibits

similar peals shifttowards highewavenumberegionas the reaction time increasesich is

consistent with the Raman results
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Figure S6. a,b) XRD patterns ofi-Fe,03; and a-Mn,0s. ¢,d) SEM images of-Fe,03 and a-
Mn,Os.
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Figure S7. Nitrogen adsorptiomesorption isotherm and corresponding pore size distribution
(inset) ofF&;03/Mn,0s.
The low specific surface area of NHPH®,0:/Mn,Os (24.2 nf g*') can be attributed to
two aspects. On the one hand, the heat treatment procedure leads to thegwyaltalof
building block nanoparticles, and thus decrease the surface area. On the other hand, the

relativelyhigh atomic weight of F£3/Mn,0; results inthelow gravimetric surface area
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Figure S8. XPS of Mn 2p and Fe 2p spectrakebO3s/Mn,0s.
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Figure S9. a,b) CV profiles of Fg; and MnOs at a scan rate of 0.1 mV*sc,d) Charge
discharge curves of F@; and MnOs at 1A g*. e,f) Rate performance of 5@; and MOs at
different current densities of 0.5, 1, 2, 4, 6, 8A g
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Figure S10. Dischargecapacityvs current density oFe,03/Mn,0s3, F&0O3 andMn,0s.
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Figure S11. Discharge capacities of NHPHS BEs/Mn,0; at differentmass loading of 1.5

and 3.0 mg cfifrom 0.5t0 8 A &.
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Figure S12. Ramanspectrunmof F&O3/Mn,0s.
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Figure S13. The theoretical energy density of various full batteries based on LigePO
LiCoO,, and LiNiCoMnQ cathodes, and NHPHS f&/Mn,O; and commercial graphite
anodes
The theoretical energy density of various full batteries including LIB&O3/Mn,0s,
LiFePQJ//F&03/Mn,03, and LiNiCoMnQ//Fe0s/Mn,0O3 can be calculated to be 239, 291
and 284 Wh kg, respectively, which shows significant improvement in compassion with

commercial graphite anoq@40 mAh gb).

a b
35 1.65
3.0] Overpotential
: 1.60- :
251 =l
= < 1554 B
= 2.0 = gI
Q - ] e
)
] Y Qb 1.50 &
£ £
O 1.0 O 145
=> =>
Y 1.401
0.0
. . : . . 1.354+— . ‘ ; ;
0 40 80 120 160 0 1000 2000 3000 4000 5000
Time (h) Time (s)

Figure S14. a) The potentiatesponsef GITT measuremenb) Themagnifiedimageof the

region in a)
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Figure S15. The GITT potential response curve with time.

Figure S16. a) Schematic of in situ TEM device:flp The highresolutionin situ TEM testof
targetedbuilding blocksof Fe,03/Mn,03 during lithiation



