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Figure S2. A proposed crystal structural model for FeV309-1.2H20.
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Figure S3. TEM images of the synthesized FeV309-1.2H20 particles.
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Figure S4. Thermogravimetric analysis for pristine FeV3Og-1.2H20 sample under nitrogen
flowing atmosphere.
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Figure S5. CV of FeV309-1.2H20 electrode at 0.2 mV s in 0.5 M Ca(ClOa)z2 in AN with Ag/Ag*
reference electrode in a three-electrode system.
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Figure S6. Ferrocene/ferrocenium redox couple CV test to estimate the AC voltage vs Ca/Ca?*.
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Figure S7. Cycle performance with various C-rates.

(b),

-0.4 R3 Slope :,0.802 y = 0.210x + 0.028
y =0.397x + 0.085
R2 Slope : Q.814 yg 0.4} y=0.357x+0.082 oR2
—~_0.8 \° 8 ~ y = 0.387x + 0.008 oR3
— = o s y = 0.356x + 0.003
< R1 Slope:0.842/ /o 9 ?\0.3 y'= 0114 + 0.071 3 g0
=12} - g ¢ &1 5 9 5 02
g} o / <01 Slope : 0.986 So2 o p o ° eR1
- - 2 o 903
26k 02 Slope : 0.925 0.1 o g - -
- 03 Slope : 0.702
- 0.0— : .
20 1.2 0.0 0.2 04 0.6 0.8

Log (Scan rate (mV 3'1)) Scan rate(v)"2 (mV'/2 g-12)

Figure S8. (a) Log—log plot of cathodic/anodic peak current dependence on the scan rate. (b) Plot
of peak current (i/v¥?) dependence on the square root of scan rate (mV¥2 s™¥2). According to
Power s law,[1] the scan rate dependence of the CV current can be expressed as the equation:[1,2]:
i =aV®, where i is the current (measured in A), v is the scan rate (mV s™), and a and b are the
adjustable parameters. The b-value can be determined by the slope of the log(v) versus log(i) plots,
and generally between 0.5-1.0 (a). The estimated b-value is 0.5 for an ideal diffusion-controlled
Faradaic intercalation reaction, 1.0 for a non-Faradaic capacitive process, and an intermediate
value suggests a combined charge-storage reaction mechanism. Quantification of each
contribution can be estimated using the method proposed by Dunn et al.,[1] from the linear plot of
i (V) vY2vs. v12 (b). For each of the scan rates, the intercalation and adsorption contributions were
calculated. Figure 2e is the contribution ratio for the R2 peak current, for example.
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Table S1. Elemental ratios estimated from ICP analysis for FeV309-1.2H20 sample.

Mass ratio (%) Relative atomic ratio
Ca Fe \ Ca Fe \Y
Sample
Pristine 0.00 26.6 73.4 0.0 5.0 15.0
FeV309-1.2(H20)

Table S2. Elemental ratios estimated from ICP analysis for the pristine FeV309-1.2H20, first
discharged, and first charged electrodes.

Mass ratio (%) Relative atomic raio
Ca Fe \Y Ca Fe \Y
Sample
Pristine 0.0 26.6 73.4 0.0 5.0 15
FeV30¢-1.2H20
Discharged 26.5 19.5 54.0 1.9 5.0 15
Ca1.9FeVs09-1.2H20
Charged 3.64 25.8 70.5 0.2 5.0 15
Cao.2FeV309-1.2H20




