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Abstract: Mixed metal oxide perovskites have emerged as an important class of functional materials because of their 

outstanding structural flexibility, chemical stability, and electronics properties.  The general formula of ABO3 mixed oxide 

of rare-earth transition metals allows for partial or total substitution at both the A and B sites, allowing for precise control 

over catalytic activity, electrical conductivity, magnetic behavior, and optical properties. The amount of accessible active 

sites, adsorption capacity, and mass transport properties are all determined by the BET surface area, which is one of the 

many parameters that determine their catalytic effectiveness. Particle size, pore distribution, and surface shape are all 

greatly impacted by variations in synthesis processes, which ultimately alter the catalyst's surface area. This review discusses 

the relationship between surface area and catalytic efficiency in mixed metal oxide perovskites, with emphasis on 

photocatalytic and heterogeneous catalytic applications. The mechanisms through which surface area enhances adsorption, 

charge transfer, and reaction kinetics are also examined. Furthermore, strategies for increasing surface area through nano-

structuring, template-assisted synthesis, and defect engineering are summarized. The review highlights the importance of 

optimizing surface characteristics to improve catalytic performance in environmental remediation and energy-related 

applications. 
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I. INTRODUCTION 

 

Mixed metal oxide perovskites constitute an important 

family of crystalline materials possessing the general 

chemical composition ABO₃, where A is generally occupied 

by a rare-earth or alkaline-earth cation and B is typically 

occupied by a transition metal ion (A = Y, B = Co, Ni). Their 

crystal framework permits extensive elemental substitution 

without disrupting the overall lattice symmetry, making them 

highly adaptable for numerous technological applications1,2. 

 
The catalytic performance of these materials depends on 

several intrinsic properties, including crystal structure, 

oxygen vacancy concentration, oxidation states of transition 

metals, particle morphology, and specific surface area. 

Among these parameters, the surface area of the samples 

directly influences the interaction between catalyst and 

reactant molecules3,4. A higher surface area generally 

provides a larger number of exposed active sites, thereby 

improving adsorption and accelerating catalytic reactions5. 

 

Recent advances in synthesis techniques have enabled 

the fabrication of nanostructured perovskites with 

significantly enhanced surface areas, leading to remarkable 

improvements in photocatalytic degradation, water splitting, 

oxygen evolution reactions, hydrogen production, and 

electrochemical energy conversion6. 

 

 Scope of the Article: Material Science Catalysis 

 

II. MATERIALS AND METHODS 

 

The preparation of mixed metal oxide by solid state 

decomposition method followed by heat treatment in 
vacuum7,8. The samples were synthesized or calcined at 700 

℃, 800 ℃, 900 ℃ and 1000 ℃ were labelled as YC1, YC2, 

YC3 and YC4 respectively for YC – series, (Where, YC = 

YCoO3). And similar procedure was followed for YN – series, 

(Where, YN = YNiO3) and labelled as YN1, YN2, YN3 and 

YN4 respectively. 

 

 Types of Mixed-Metal Oxide Perovskite and importance of 

its Surface Area 

There are several types of mixed-metal oxides with their 

different physio-chemical properties such as CaTiO3, 
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GdCoO3, LaFeO3, YCoO3, YNiO3 etc. The surface area of 

any perovskite material strongly influences physicochemical 
properties or catalytic activity because a larger surface area 

provides more active catalytic sites, higher adsorption 

capacity, improved reactant accessibility, enhanced electrical 

properties9. As we know, it is versatile material in the field of 

material science, it has broad research area and its properties. 

And several factors which affect the surface area such as 

decomposition temperature, method of preparation, porosity 

and particle size. Whereas catalytic reaction begins with 

different mechanisms in different fields such as adsorption of 

reactant molecules. An increase in surface area exposes a 

greater number of adsorption sites leading to improved 
interaction between molecules and catalyst. And in 

photocatalytic perovskites, the larger surface area shortens 

the migration distance of photogenerated electrons and holes. 

Thereby, decrease in recombination losses and increase in the 

product of reactive oxygen species. The nanostructured 

perovskite material having larger surface area often possesses 

higher concentration of oxygen vacancies which improves the 

oxygen mobility and facilitates the oxidation and reduction 

reaction. While a greater surface area exposes more transition 

– metal ion at catalyst surface, increasing the density of 

catalytically active sites responsible for the redox 

reactions10,11. 
 

III. RESULTS AND DISCUSSION 

 
The samples which were calcined at 700 ℃, 800 ℃, 900 

℃ and 1000 ℃ which are YC1, YC2, YC3 andYC4 

respectively for YC (YCoO3)-series show the variation with 

the calcination temperature. Firstly, the surface area increases 

with the increase in calcination temperature till 900 ℃ and 

after that surface area decreases at 1000 ℃ as shown in Fig. 

1. And a similar trend was also found in the case of   YN1, 

YN2, YN3 and YN4 which were prepared at 700 ℃, 800 ℃, 

900 ℃, and 1000 ℃ respectively for YN (YNiO3)-series as 

shown in fig.2. The surface area of the samples firstly 

increases with the calcination temperature to 900 ℃ and then 
decreases to 1000 ℃. Then, we can observe that the sample 

prepared at 900 ℃ shows the maximum values of surface area 

in both series which are YCoO3 and YNiO3. And at maximum 

calcination temperature at 1000 ℃, we obtain the lowest 

values of surface area in both the cases, for YCoO3 and 

YNiO3. And as shown in fig.3, the surface area at 700 ℃, 800 

℃, 900 ℃ and 1000 ℃ YN-Series shows higher values of 

surface area than YC-Series. Which also affects the several 

physio-chemical properties of mixed-metal oxides such as 

catalytic activity, acidity, and electrical properties. Therefore, 

we can say that surface area plays a decisive role in physio-

chemical properties of mixed- metal oxide7,12. 

 
Fig 1 Graph Between BET Surface Area and Calcination Temperature (YC- Series). 
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Fig 2 Graph Between Calcination Temperature and BET Surface Area (YN- Series). 

 

 
Fig 3 Graph Between BET Surface Area and Calcination Temperature (for YN and YC- Series). 

 

IV. CONCLUSION 

 

Thus, it is concluded that there is variation in BET 
Surface area with calcination temperature. And YN (YNiO3) 

samples show higher values of surface area than YC(YCoO3) 

samples. 
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