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catalysts make this possible. Garbage minimisation lowers costs and labour connected with garbage disposal 
as well as the influence on the environment [14].

7. Resource conservation. The conservation of resources is intimately related to sustainable synthesis. 
Catalysis makes it possible to use raw materials more effectively, which is essential for protecting finite resour
ces. Catalysis contributes to the sustainable use of resources and lessens the environmental impact of resource 
extraction by increasing reaction efficiency.

8. Green product development. Catalyst use can result in the creation of products that are more sustainable 
and environmentally friendly. Catalysts, for instance, might make it possible to create biodegradable polymers 
or cleaner-burning fuels. Through the course of their lives, these green products have less of an influence on 
the environment.

9. Support for renewable feedstocks. Catalytic processes can be created to use renewable feedstocks like 
CO2 or chemicals produced from biomass. As a result, there is less dependency on fossil fuels and a circular 
economy is being developed [15].

10. Innovation and versatility. Innovation in sustainable synthesis is still being driven by catalytic advance-
ments. New catalysts and innovative catalytic methods are constantly being developed by researchers. Catalysis 
is a useful tool for sustainability in a variety of industries because it is versatile in addressing a wide range of 
chemical transformations, from organic synthesis to industrial processes.

Recent advancements in catalytic processes. Consider the following catalytic processes.
1. Organocatalysis. The efficiency and selectivity of chemical reactions have significantly improved as a result 

of recent developments in catalytic processes. Organocatalysis, which uses tiny organic molecules as catalysts, 
is one area of catalysis that has shown significant recent progress. The following are a few recent advances in 
organocatalysis:

a) the use of cofactor mimics in organocatalysis and biocatalysis has been the subject of recent research. 
Cofactors are chemicals that help enzymes catalyse processes, and by using mimics of these compounds, 
organocatalyst activity can be increased;

b) the immobilisation of organocatalysts is a recent advancement in organocatalysis. Catalysts can be made 
more stable and usable through immobilisation, which also makes it easier to separate them from reaction 
by-products as shown in fig. 1 [16]. The use of a single polysaccharide supports to immobilise multiple enzymes 
was investigated [16]. In this study, sodium alginate and glutaraldehyde-activated chitosan were used to assess their 
potential for immobilising three enzymes at once, namely an α-amylase, protease and pectinase, as highlighted in 
fig. 1. This is a useful example that highlights the potential for developing new super-biocatalysts, where a single 
material performs multiple biocatalytic functions. This might be, for example, to debitter, de-haze and reduce 
protein levels of a liquid in a single operation;

c) research has also been conducted on the creation of new organocatalytic systems. The potential of nume
rous organocatalysts, including chiral secondary amines, thioureas, chiral phosphoric acids, and squaramides, 
to catalyse diverse processes has been studied. Organocatalytic glycosylations have made recent strides as well. 
In these processes, glycosidic linkages are created, which are crucial for the production of carbohydrates and 
glycoconjugates. In these processes, catalysts such as Bransted acids, thioureas, and squaramides have been 
employed [17].

Fig. 1. Immobilisation studies using three enzymes 
to make super-biocatalysts. 

S o u r c e: [16]

2. Enzyme catalysis. The process of accelerating a chemical reaction by a biological molecule called an enzy
me is known as enzyme catalysis. Expanding the toolbox for enzyme immobilisation, employing modified en-
zymes for extensive bio-remediation, and increasing the efficiency and sustainability of industrial processes 


