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Perovskite phases are attracting significant interest because of 

their unique potential for many applications requiring mixed 

ionic and electronic conductivity. Two-step, solar 

thermochemical splitting of water using n redox-active metal 

oxides has emerged for large-scale hydrogen production. 

Perovskites have been proposed as alternatives to  CeO2−δ 

because of their potential for lowering reduction temperature 

while maintaining high fuel productivity. In the present 

study, the perovskite series La1-xCaxMn1-y AlyO3 (x, y = 

0.2, 0.4, 0.6, or 0.8) was fabricated using a modified Pechini 

method and comprehensively investigated to determine the 

applicability of these materials to solar H2 production via 

two-step thermochemical water splitting. 

The studies started by determining the synthesis parameters 

for LCMC composition. For this purpose, 

LCMC4664(La4Ca6Mn6Co4O3) composition was selected 

and synthesized under four different conditions (1. citric acid 

addition, 2. citric acid addition and keeping pH ~8, 3. Citric 

acid and ethylene glycol addition, 4. Citric acid and ethylene 

glycol addition and keeping pH ~8). X-ray diffraction pattern 

of the resulted powders is given in Figure 1. These patterns 

revealed that cubic and orthorhombic crystal structure of 

perovskite are formed for all synthesis conditions. This has 

been confirmed with the Rietveld analysis. 

 

 

 

 

 

 

 

 

 

 

Figure 1. the style to be used for graphs. 

 

 

 

 

Figure 1. XRD pattern of LCMC4664 powders synthesized 

at four different conditions and calcined at 1300 ° C. 

 

SEM, EDS and BET methods were used to compare other 

properties such as grain structure, morphology, chemical 

composition and surface area formed in LCMC4664 

compositions synthesized with different parameters. The 

values obtained from the EDS analysis are summarized in 

Table 1. In the analysis, it is seen that the composition 

distribution is at the desired level for all synthesis parameters. 

 

Table.1. EDS analysis results of LCMC4664 powders 

synthesized under different conditions and calcined at 1300 ° 

C for 6 hours 

 

Among the powders TM:CA:EG 1:1.5:1.5 pH = 8.00 have 

the lowest surface area. The highest surface area is achieved 

for the synthesis condition of TM:CA1:1.5 pH≤1.00 

(0.66m2/g). These observations are also confirmed with SEM 

analysis.   

The study continues in the direction of determining the 

thermochemical water splitting properties of the powders 

produced. 
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sample  La  Ca  Mn  Co  

  Atomic percentages wt( %) 

LCMC4664 (1)  20,84  29,61  29,78  19,77  

LCMC4664-pH (2)  21,06  29,45  29,57  19,92  

LCMC4664-EG (3)  20,19  30,87  29,76  19,18  

LCMC4664-EG-pH(4)  21,01  29,94  29,33  19,72  
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