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The increasing use of fossil fuels to meet the energy needs 

and accordingly carbon emissions released to nature cause 

climate change and global warming. For this reason, 

researches focus on alternative energy sources to minimize 

the use of fossil fuels and to meet the energy demand from 

sustainable and clean energy for the future. Hydrogen is 

considered to be one of the most promising sources for 

renewable energy with its high energy density and being a 

clean energy source. Compared to gasoline, hydrogen has a 

higher energy density per mass (120 MJ/kg) and, unlike 

gasoline, being carbon-free makes it a candidate fuel for 

many applications[1].   

Hydrogen can be generated by many methods such as 

cracking, reforming, gasification, thermolysis, etc. Among 

the solar-based hydrogen production methods, 

Thermochemical Water Splitting (TWS) is one of the 

methods that use concentrated solar energy to drive redox 

reactions for pure hydrogen from water. Metal oxides are one 

of the material groups that are used as a redox material for 

TWS. Although non-stoichiometric ceria (CeO2−δ) is 

considered as a benchmark material for TWS, its high-

temperature requirements for reduction reaction makes the 

research focus onto develop alternative redox materials. 

Perovskite oxides have attracted remarkable research interest 

attributable to their superior properties such as non-

stoichiometric oxygen vacancy formation, high structural 

stability, flexible doping / alloying, composition variety, and 

low cost. LaMnO3 perovskite oxides are one of the most 

studied metal oxide family. Especially, simultaneous doping 

of A-site (Sr, Ca) and B-site (Al) of LaMnO3 perovskite 

showed promising hydrogen production amounts. As it is 

known,  redox kinetics of perovskite materials for TWS can 

be increased by generating or increasing internal defects and 

oxygen vacancy concentration in the structure by doping. It 

was observed that both A-site and B-site doping increase 

redox performance and thus increase the H2 yield compared 

to undoped LaMnO3. Nevertheless, it is clearly seen that 

simultaneous A and B-site doping is not sufficient for H2 

yield and structural stability. 

It has been observed that hetero-interfaces created in the 

structure improve structural stability as well as increase 

oxygen release and reoxidation reactions. Furthermore, it has 

been noted that the hetero-interfaces desired to be created can 

have quite different characters from their main components 

and exhibit superior features[2,3].  

In this context, LSMA6464, LSMA6446 and LSMA5564, 

and LCMA 6464  perovskites were synthesized via the 

Pechini method. The produced perovskites have been 

subjected to reduction reaction at 1400 °C and oxidation 

reaction at 800 °C in TWS to determine their hydrogen 

production capacity. TWS results of LSMA6464, LSMA6446 

and LSMA5564 and LCMA 6464 are shown in Table 1.  
 

Table 1.  Thermochemical Water Splitting Results of 

Synthesized Perovskites 

Samples 

Total O2 

production 

(µmol/g) 

Total H2 

production 

(µmol/g) 

Efficiency 

(%) 

LSMA6464 215.55 257.18 59.66 

LSMA6455 201.36 207.86 51.61 

LSMA5564 300.34 251.34 41.84 

LCMA6464 271.17 135.58 25.00 
 

To investigate the effect of hetero-interfaces formed in 

LSMA:LCMA dual composite structured perovskite oxides, 

porous monolithic of  LSMA6464:LCMA6464, 

LSMA6446:LCMA6464 and LSMA5564:LCMA6464 

composite structure were prepared to determine the hydrogen 

production amount via TWS. 
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