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Table 1. Experimental vs. Calculated (GGA+U, Ueff = 5 eV) lattice parameters for CaFe2+nO4+n  

Composition Experimental  lattice parameters (Å) Calculate lattice parameters (Å) 

CaFe2O4 [1] 9.230(12), 3.024(4), 10.705(1)   9.342, 3.055, 10.852 
Ca4Fe9O17 [2] 10.441(2) 6.025(2) 11.384(2)  

ß= 98.8(2)  
10.586,  6.101, 11.552 

ß = 98.663  
CaFe3O5 [3] 3.021(1), 10.009(1), 12.643(1 3.052, 10.292, 12.728 
CaFe4O6 [4] 3.050(1), 9.986(1), 15.321(2) 3.122,  10.391, 16.396 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S1. Calculated energy barrier for Ca migration in CaFe2O4 
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Table 2. Summary of literature reports on Ca4Fe9O17 synthesis methods. 

Reactants Conditions Products [ref] 

FeO + CaFe2O4 1120°C for 15 days under vacuum Ca4Fe9O17 single crystal [2] 
CaFe2O4 + Ca2Fe2O5 + 

Fe3O4 
1000°C for 1 to 10 days, quenched in water undetermined [5] 

Fe(NO3)3٠9H2O + 
Ca(NO3)2٠4H2O ratio 

(1:0,5) 
670-830°C for 6h in Air 

Ca2Fe2O5  + Ca4Fe14O25 + 
CaFe2O4 + Ca4Fe9O17 

[6] 

CaFe2O4 + Ca2Fe2O5 + 
FeO 

1200°C for 8h in Air 
Ca2Fe2O5  + CaFe2O4 + 

Ca4Fe9O17 
[7] 

Fe3O4 + Fe2O3 + CaO 
2x1300°C for 1h + 1100°C for 2 days + 1000°C 

for 7 days in Ar and quenched in water 
Ca2Fe2O5  + CaFe2O4 + 

Ca4Fe9O17 
[8] 

 

 

Figure S2. Selected x-ray diffraction patterns of Ca4Fe9O17 synthesis attempts during synthesis 

route optimization. 

 



3 
 

 

Figure S3. Rietveld refinement of the Ca4Fe9O17 x-ray diffraction pattern using the structural 
model reported in [2]. 

 

 

Figure S4.  (A) Characteristic voltage profiles versus specific capacity (bottom) and versus moles 
of virtually de-inserted Ca2+ (Δx, estimated that calcium deintercalation is the only reaction taking 
place) (top) for Ca2Fe2O5 in Li cells, with LP30 electrolyte at RT (a), 1 m LiBOB, EC/PC (1:1 vol) 
electrolyte at 100°C (b) and in Ca cells, with 0.45 M Ca(BF4)2, EC/PC (1:1 vol) electrolyte at RT (c) 
and 100°C (d) and corresponding ex-situ XRD patterns in (B). XRD patterns of the pristine and 
chemically oxidized samples are also displayed in (B). 
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