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1. Introduction – Layered double hydroxides (LDHs) and mixed oxides (MOs) are of considerable 

interest to researchers and have ever-increasing demand due to their valuable qualities (such as acid-base 

properties, memory effect, anion and cation-exchange ability, and adsorption capacity). Recently among 

others, immobilization of LDHs on spherical supports have been proposed to upgrade the textural 

properties as well as irregular shape and size of LDHs [1]. 

In the presented studies we have presented a method to improve the morphology, textural properties, and 

accessibility of active sites of frequently used LDH and MO materials. Well-organized, hollow @MgAl-

LDH and @MgAl-MO spheres, which were derived from SiO2@MgAl-LDH core-shell hybrids with 

mainly vertically immobilized MgAl-LDH on SiO2, is prepared.  

 

2. Experimental – A schematic diagram of the multistage synthesis of spherical catalysts involving the 

use of the modified Stöber process, coprecipitation method at constant pH and progressive and controlled 

removal of the SiO2 matrix in an alkaline environment at various time periods is shown in Image 1. 

 
Image 1. Synthesis pathway used to obtain @MgAl-MO catalysts 

 

3. Results and Discussion – It was shown that @MgAl-LDH spheres prepared via gradual and controlled 

removal of the SiO2 core from SiO2@MgAl-LDH (Mg/Al = 2) in NaOH solution do not collapse and 

hence, preserve their original spherical shape. The elimination of SiO2 from SiO2@MgAl-LDH resulted 

in materials with developed porosity and specific surface areas (~ 0.7 cm3/g, ~ 300 m2/g). Moreover, the 

alkaline environment does not change the structure of the MgAl-LDH phase present in the outer layer of 

the core-shell systems. The calcination of LDH-based materials led to the formation of appropriate MO-

based catalysts. The developed catalysts exhibited the satisfactory performance in the aldol condensation 

of furfural and acetone. In the presence of the most effective catalyst, the conversion of furfural reached 

74 % after 4 h of reaction. Moreover, the efficiency of the core-shell catalysts in tested reaction relies on 

the balance between the total number of basic sites and the morphology of the catalyst [2]. 

 

4. Conclusions – The present research provides further insight into a new generation of spherical core-

shell hybrids derived from LDH-based materials with exciting features and enhanced catalytic efficiency 

in various processes requiring basic sites. 
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