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Abstract 

The process which take place with help of catalyst is called catalysis. Type of catalysis depends on the nature of catalyst such as 

homogenous catalysis, heterogenous catalysis, enzymatic catalysis and nano-catalysis. A variety of products like medicines, fine 

chemicals, polymers, fibers, fuels, lubricants, and a myriad of other value added products essential to humans, is feasible only due 

to presence to catalyst. Nano catalysis has long become a vital part of Nano science. Nanoparticle can substitute conventional 

material and serve as active and stable heterogeneous catalysts or as support material for various catalytic groups. Due to their 

small sizes, catalytic active nanoparticles have higher surface area and increased exposed active sites, and thereby improved 

contact areas with reactants, akin to those of homogeneous catalytic systems. The application of nano-catalyst is reported in 

various field such as biodiesel production, drug delivery, and photo catalysis. Coupling reaction, hydrogenation reaction, nano 

toxicology, solar cell, waste water treatment etc. 
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Introduction 

A catalyst is defined as a substance that increases the rate of a 

chemical reaction without itself undergoing any permanent 

change. The process which take place with help of catalyst is 

called catalysis. Type of catalysis depends on the nature of 

catalyst such as homogenous catalysis, heterogenous catalysis, 

and enzymatic catalysis. When a reaction is carried out 

without catalyst, very large activation energy (E) must be 

required for the reaction. But in the presence of a catalyst, 

molecules create a transitional state with a catalytic surface to 

reduce potential energy. Hence a catalyst without involving in 

reaction increases the rate of reaction. Petroleum and energy 

production, chemicals and polymer production, food industry 

and pollution control are four major sectors of the world 

economy and all involves the catalytic process. Hence, we can 

say that the science and technology of catalysis is of great 

significance as it affects our daily life. Activation energy is 

decreased by using catalysis in chemical reaction as shown in 

figure.  

 

 
 

Fig 1 

Nano catalysis has long become a vital part of Nano science. 

Nanoparticle can substitute conventional material and serve as 

active and stable heterogeneous catalysts or as support 

material for various catalytic groups. Due to their small sizes, 

catalytic active nanoparticles have higher surface area and 

increased exposed active sites, and thereby improved contact 

areas with reactants, akin to those of homogeneous catalytic 

systems. At the same time nano structures catalyst can behave 

as heterogenous catalysts thus, they can also be easily 

separated from reaction mixture. It is reported that 

Nanoparticles (NPs) find application in every field such as 

electronics, medicine and maquillages. Nanoparticles are 

synthesis by two ways, as shown in figure  

 

 
 

Fig 2 

 

They are now growing in the field of catalysis because their 

optical, electrical, mechanical and chemical properties are a 

function of their size, composition and structural order. This 

leads to new improved catalytic properties. These materials is 

a new class above the classical homogeneous and 

heterogeneous catalysts. Nano catalysis can be considered as 

part of “green” science as well, because Nano catalysis often 



National Journal of Multidisciplinary Research and Development 

1366 

allows conducting chemical transformations in an 

environmentally friendly manner.  

In era of nanotechnology where size of every object is going 

to smaller and smaller with their enhanced properties; 

catalysts of nano size are also used in several chemical 

processes and beneficial for human being. In this paper all 

literature data on application of Nano catalyst reported within 

the last few years is reported. 

 

Applications 

With the decrease of petroleum reserves, biodiesel, defined as 

the monoalkyl esters of fatty acids, has been the focus of a 

considerable amount of recent research as an alternative 

renewable fuel. More and more biodiesel is being used in 

many country. The trans esterification reaction of oil and 

alcohol with homogeneous catalyst is used for preparation of 

biodiesel. If the homogeneous catalyst is used for this purpose 

it shows many difficult like isolation problem, large quantity 

water requirement, huge quantity of wastes etc. 

Heterogeneous catalytic methods also faces the problem like 

mass transfer resistant, time consuming and inefficient. They 

have become the focus of recent research. Nano catalyst 

doesn’t faces such type of problem because of high specific 

surface and high catalysis activities. The high specific surface 

area and large pore size are favorable for contact between 

catalyst and substrates, which effectively improved efficiency 

of transesterification. 

Many different types of drug delivery systems are currently 

available. In the nanomaterials science, carbon nanotubes 

(CNT) have emerged as a new alternative and efficient tool 

for transporting and translocating therapeutic molecules. CNT 

mainly of two type single wall carbon nano tube and multi 

walled carbon nano tubes. The main important feature of CNT 

is that it can be functionalised with bioactive peptides, 

proteins, nucleic acids and drugs, and used to deliver their 

cargos to cells and organs. CNT is not immunogenic because 

functionalised CNT display low toxicity. It is found that CNTs 

may be suitable for bio-applications in bio recognition and 

drug delivery systems.  

The treatment of industrial waste waters for removing organic 

pollutants by heterogeneous photocatalysis has developed as 

an advanced technique. Recently, metal NPs were reported as 

effective photo catalysts under ambient temperature with 

visible light illumination. The widespread use of nanomaterial 

like semiconductor metal oxides increases the possibility due 

to their excellent properties such as Ferro electricity, high 

temperature stability, superconductivity, semi conductivity, 

ferromagnetism, piezoelectricity and catalytic activity. NPs 

such as WS2, CdS, ZnO, SnO2,TiO2, AgS, ZrO2, MOS2, 

ZnS, WO3, and SrTiO3 have been identified as photo 

catalysts for the degradation of numerous synthetic dyes and 

organic contaminants. It is reported that TiO2 is regarded as 

the most efficient and environmentally benign photo catalyst 

and has been most widely used for photo degradation of 

various pollutants. TiO2 photo catalysts can also be used to 

kill bacteria, as has been carried out with E. coli suspensions. 

In last few years the Nano catalyst has attract attention in the 

field of biology. It is found that the activity of the biocatalyst 

was investigated for the esterification and also tested as an 

enantioselective catalyst in the kinetic resolution of racemic 2-

pentylamine. The ee obtained in the resolution was 97-99%. 

Another such example is magnetically immobilized lipase, 

which was used to produce biodiesel fuels from soybean oil. 

Magnetic Fe3O4 NPs treated with (3-aminopropyl) 

triethoxysilane were used as immobilization material. Lipase 

was covalently bound to the amino-functionalized MNPs by 

using glutaraldehyde as a coupling reagent with the activity 

recovery up to 70% and the enzyme binding efficiency of 

84%. Similar immobilization of lipase on magnetic Nano 

composites (hierarchically ordered porous functionalized 

magnetic Nano composites) has been observed. The resulting 

nano biocatalysts has been utilized for hydrolysis reaction. 

The present progress of nano bio catalysis has demonstrated 

the advantages of nano bio catalytic approaches and their 

bright future as a fusion of nanotechnology and bio catalysis. 

Some of the nanoparticles shows nano-toxicology. It is found 

that Silver nanoparticles (Ag-np) are being used increasingly 

in wound dressings, catheters, and various household products 

due to their antimicrobial activity. The toxicity was evaluated 

using changes in cell morphology, cell viability, metabolic 

activity, and oxidative stress. Ag-np reduced ATP content of 

the cell caused damage to mitochondria and increased 

production of reactive oxygen species (ROS) in a dose-

dependent manner. DNA damage, as measured by single cell 

gel electrophoresis (SCGE) and cytokinesis blocked 

micronucleus assay (CBMN), was also dose-dependent and 

more prominent in the cancer cells. The nanoparticle treatment 

caused cell cycle arrest in G2/M phase possibly due to repair 

of damaged DNA.  

It is reported that nanoparticles are used as thin film solar cell. 

There are advantages of multiple reflections, the effective 

optical path for absorption is much larger than the actual film 

thickness, the light generated electrons and holes need to 

travel over a much shorter path and thus recombination losses 

are greatly reduced. As a result, the absorber layer thickness in 

nanostructured solar cells can be into nanometer from 

micrometer. In particular nano-structured CdS, CdTe and 

TiO2 are of interest as window and absorber layers in thin 

film solar cells used the self-assembly process to fabricate a 

variety of nano-structured films including CdTe and CdS on 

coated glass substrates. TiO2 also used in photocatalytic 

splitting of water on a TiO2 electrode. The high surface area 

brought about by small particle size is beneficial to most 

TiO2-based devices, as it facilitates reaction/interaction 

between the devices and interacting media, which mainly 

occurs on the surface and depends on the surface area. 

Nanoparticles also used in some chemical reactions such as 

alcohol oxidation, hydrogenation etc.  

 

Conclusion 

The high surface area and high number of mesopores in 

ordered mesoporous carbons and carbon gels allow high 

diffusivity and good reactant flux. The high specific surface 

area and large pore size of nano-catalyst are favorable for 

contact between catalyst and substrates, which effectively 

improved efficiency of transesterification and used in 

preparation of biodiesel. The functionalized CNTs with 

bioactive peptides, proteins, nucleic acids and drugs are used 

to drug delivery. NPs such as WS2, CdS, ZnO, SnO2,TiO2, 

AgS, ZrO2, MOS2, ZnS, WO3, and SrTiO3 have been 



National Journal of Multidisciplinary Research and Development 

1367 

identified as photo catalysts for the degradation of numerous 

synthetic dyes and organic contaminants. Some of the 

nanoparticles shows nano-toxicology. It is found that Silver 

nanoparticles (Ag-np) are being used increasingly in wound 

dressings, catheters, and various household products due to 

their antimicrobial activity.  
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