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A mesoporous material may be a material containing pores 

with diameters between 2 and 50 nm, consistent with IUPAC 

nomenclature. For comparison, IUPAC defines microporous 

material as a cloth having pores smaller than 2 nm in diameter 

and macroporous material as a cloth having pores larger than 50 

nm in diameter. Materials with specially ordered porous features 

on the nano-scale have important applications in optics, 

catalysis, drug delivery systems, coatings, cosmetics, bio-

separation, diagnostics, gas-separation and nanotechnology. 

Nanoporous materials contain an amorphous or crystalline 

framework with void spaces, which can be cylindrical or cage-

type. Most nanoporous materials fall into three major categories 

microporous, mesoporous and macroporous Mesoporous 

materials have an outsized adsorption capacity thanks to the 

massive void fraction of roughly 50%. Because the pore size is 

neither overlarge nor too small, adsorbed molecules are often 

released easily. during this respect, the appliance of mesoporous 

materials in drug delivery systems (DDS) is being investigated. 

Comparatively, macroporous materials like porous polymer 

beads with pores sizes that range from 50 to 1000 nm offer quick 

access to the interior pores at the value of selectivity. These 

downsides led to the event of mesoporous materials, which 

possess an intermediate pore size range between 2 – 50 nm.4 to 

satisfy the growing energy demands during a low-carbon 

economy, the event of latest materials that improve the 

efficiency of energy conversion and storage systems is important 

. Mesoporous materials offer opportunities in energy conversion 

and storage applications due to their extraordinarily high surface 

areas and enormous pore volumes. These properties may 

improve the performance of materials in terms of energy and 

power density, lifetime and stability. During this Review, we 

summarize the first methods for preparing mesoporous materials 

and discuss their applications as electrodes and/or catalysts in 

solar cells, solar fuel production, rechargeable batteries, 

supercapacitors and fuel cells. This chapter will plan to describe 

microporous and mesoporous materials, like zeolites, and ordered 

mesoporous materials, which are versatile solids that are used for 

the environmental remediation and energetic efficiency and 

therefore the applications in wastewater treatment and nuclear 

waste, purification and separation, medicine and catalysis. These 

materials are constructed from tetrahedral units, TO4 (where T is 

silicon and aluminum, usually), which are usually obtained from 

commercial sources. Furthermore, strategies and green approaches 

are described to contribute to the reduction of the value production 

using cheaper and renewable raw materials like rice husk, 

diatoms, coal ash, and clay minerals, which are potential and 

attractive sources of silicon and aluminum for the synthesis of 

zeolite and ordered mesoporous materials energy technologies are 

greatly hindered by significant limitations in materials science. 

From low activity to poor stability, and from mineral scarcity to 

high cost, the present materials aren't ready to deal with the many 

challenges of unpolluted energy technologies. However, recent 

advances within the preparation of nanomaterials, porous solids, 

and nanostructured solids are providing hope within the race for a 

far better, cleaner energy production. This contribution critically 

reviews the event and role of mesoporosity during a wide selection 

of technologies, as this provides for critical improvements in 

accessibility, the dispersion of the active phase and a better area . 

Relevant samples of the event of mesoporosity by a good range of 

techniques are provided, including the preparation of hierarchical 

structures with pore systems in several scale ranges. Mesoporosity 

plays a big role in catalysis, especially within the most challenging 

processes where bulky molecules, like those obtained from 

biomass or highly unreactive species, like CO2 should be 

transformed into most precious products. The modulation of the 

pore size in mesoporous silica allow them to host bulky molecules 

like drugs or enzymes also as other organic compounds like 

pigments and dyes. Altogether cases, the adsorption processes 

generally happen through adsorption, covalent binding, cross-

linking, encapsulation and entrapment. On the one hand, the 

immobilization depends on the size of the biomolecule, its 

hydrophobic/hydrophilic nature or the superficial charge, and on 

the pore diameter of the porous silica
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