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Figure S1 Surface microstructure of PBSCF bulk after sintering at 1150oC. 

 

 

Figure S2 X-ray diffraction pattern of as-received PrBa0.5Sr0.5Co1.5Fe0.5O5+ (PBSCF) powder 

(red line) and PBSCF bulk after sintering at 1150oC (black line). Black circle indicates PBSCF 

reference. 
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Dependency of normalized weight change ratio and conductivity change on degree of 

hydration (α) 

Let us consider the arbitrary one-to-one functions of “degree of hydration (α)”, f(α), g(α), and 

h(α), whose return values are all experimentally measurable but of different dependency on α 

as shown in Figure S3. To precisely extract “α” from the (experimentally obtained) value of 

function, it is essential to select the appropriate one among the available functions; e.g., if α is 

expected to be close to 1, h(α) is more appropriate than f(α) and g(α). The investigating 

functions in this study are i) the ratio of weight change under D2O to that under H2O 

(
2 2D O H O/ w w ), Equation 5, and ii) the difference between conductivity under dry and H2O 

(
2dry H O  ), Equation 9. The normalized form of these functions exhibits the dependency on 

α as follows: 
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Surprisingly, two expressions above are almost identical as shown in Figure S4. For the 

simplicity, 
2DM  and 

2D OM  in Equation S1 are substituted for 
2HM  and 

2H OM  using the 

correlations of 
2 2D H2M M  and 

2 2D O H O9 10M M , respectively, the right term in Equation 

S1 will be identical to Equation S2: 
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The result implies that both functions, 
2 2D O H O/ w w  and 

2dry H O  , may induce relatively 

larger error in determination of α as α approaches to 1. 

 

 

Figure S3 Schematic behavior of degree of hydration “α” vs. three arbitrary functions of α 

(g(α): linear dependency on α, f(α): convex under linear dependency, g(α): concave over linear 

dependency). 

 

 

Figure S4 Correlation between “α” vs. normalized ratio of weight change (Equation S1; black 

curve) and normalized conductivity (Equation S2; red curve). 
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  Equation S1: TG
  Equation S2: conductivity

d
eg

re
e

 o
f h

yd
ra

tio
n,

 

Value of normalized functions, Equation S1-S2


