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ABSTRACT
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beginning of Green Chemistry is considered as a response to the need to reduce
the damage of the environment by man-made materials and the processes used
to produce them. Green Chemistry could include anything from reducing
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wastes to even disposing of waste in the correct manner. All chemical waste
should be disposed off of in the best possible manner without causing any
damage to the environment and living beings. The Green Chemistry revolution
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is providing an enormous number of challenges to those who practice
Chemistry in industry. This article focuses sustainable development, solvent
less reaction, oxidation reagent and catalyst.
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development.

I. INTRODUCTION

Chemistry, like any other branch of Science in
making progress, discovering new reagents, new
synthesis and new compounds. In a similar way,
green chemistry has the same future as chemistry.
The additional advantage of green chemistry is that all
its discoveries/ synthesis are environmentally benign.
There are, however, certain areas of investigations
that are scientifically challenging to chemists.
However, these areas have potential for large benefits
as green chemistry alternatives. Some of the new

areas are discussed below.

Oxidation reagent and Catalysts
Though there is notable advancement in oxidation
chemistry, but it is still one of the most polluting

chemical technology. Oxidative transformations, as

we know are the basis of necessary functionalization
of fundamental molecules. It is the oxidation
procedures that allows petroleum based feedstocks to
become chemical products, which are the starting
materials of numerous chemical industries.

Over the years, in the past, many of the oxidation
reagents and catalysts comprise of toxic substances
like heavy metal (e.g., chromium). These substances
have been used in large amounts for the manufacture
of billions of kilograms of petrochemicals. All these
processes have lead to the release of huge quantities of
these metals into the environment. Further these
toxic substances affect the human health.

The objective of green oxidations chemistry will, of
course be to use and generation of non-hazardous
substances, with maximum efficiency of atom

incorporation.
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Combitional Green Chemisty

Combinatorial chemistry is a practice of being able to
make a large number of chemical compounds rapidly
on a small scale through reaction matrices. This
practice is used on a large scale in the pharmaceutical
sector. In case, a pharmaceutical company identifies a
compound (lead compound), which has considerable
promise (as far as its biological activity is concerned)
then the company would proceed in making a large
number of derivatives of the lead compound and test
their efficacy. In this way, the potential of a
compound will be optimized. The combinatorial
chemistry has enabled large number of substances to
be made and screened for their activities without
having any adverse effect on the environment.

In the context of green chemistry, combinatorial
approach is very useful to assess the biodegradability
of the products. For example, if a company has struck
on a biodegradable pesticide, then combinatorial
approach will be helpful to make large number of
other compounds, which will have the required

pesticidal activity along with biodegradability.

Proliferaton of solventless reactions.

A large number of reactions occur in solid phase
without the use of solvents are not harmful to the
environment. In fact, a number of solventless
reactions occur more efficiently with more selectivity
compared to reactions carried out using solvents. Such
reactions are simple to handle, reduce pollution and
are comparatively cheaper to operate. The reaction
can be conducted either by heating the reactant.
Alternatively, a solution of the reactants in suitable
solvent (like water, alcohol, methylene chloride etc.)
is stirred thoroughly with a suitable adsorbent or solid
support like silica, gel, alumina, phyllosilicate. After
stirring the solvent is removed in vacuo and the dried
support on which the reactants have been adsorbed
are used to carry out the reaction under microwave

irradiation

Green Chemistry in Sustainable Development
Sustainable development means development, which
meets the needs of the present without compromising
the ability of the future generations to meet their own
needs. The Earth Summit was held on June 3-14, 1992
at Rio de Janeiro. This was attended by delegates
including 150 Heads of States. The International
Community adopted Agenda 21. This was a landmark
achievement, which incorporated economic and
social concerns. It contained a wide variety of
recommendations on the following issues:

(i) Reducing wasteful use of natural resources.

(ii) Fighting poverty.

(iii) Protecting the atmosphere, oceans, plant and
animal life.

(iv) Promoting sustainable agricultural practices for
feeding the ever increasing population of the world.
Sustainable development, is, in fact, related to
sustainability of our natural resources. The most
obvious concern for the extensive utilization of
limited or depleting resources is the fact, that by
definition, they can run out or become exhausted.
Such resources are not regarded as sustainable either
from environment or from economic point of view.
An appropriate definition of sustainability is the
ability to maintain the development of the quality of
life while not compromising the ability of our future
generations to do the same. Thus, if the present
generation consumes petroleum resources to the
extent that they become no longer viable and usuable
for future generations, this would violate the goals of
sustainability. However, in case of feedstocks, it is
possible to have a sustainable supply, not only for the
present generation but also for future generations.
Green chemistry can play a vital role in sustainable
development. Green chemistry, as we know is
environmentally  benign  synthesis. = Chemical
manufacturing is the source of many useful and
enjoyable products, which has not only improved the
quality of life of the people but also increased their
life expectancy. Some of these products include

antibiotics and other medicines, plastics, gasoline and
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other fuels, agricultural chemicals like fertilizers and
pesticides, and a variety of synthetic fabrics including
nylon, rayon and polyester. All these products are
made by chemical industrial processes, which are
mainly responsible for pollution of the environment.
It was only in 1990, the U.S. Environmental Law was
promulgated, according to which the first choice for
preventing pollution is to design industrial processes
that do not lead to waste production. This, in fact, is
the approach of green chemistry.

Green chemistry works towards sustainability by:

(i) Making chemical products that do not harm either
the environment or our health.

(ii) Using industrial processes that reduce or eliminate
hazardous chemicals.

(iif) Designing more efficient processes that minimize
the production of waste materials.

(iv) Preventing pollution before it happens rather
than cleaning up! the mess later.

(v) Using minimum amount of energy for any
chemical process. with a view to reduce the cost of
production.

(vi) Using the most appropriate starting materials,
reagents and catalysts.

(vii) New products designed should be biodegradable.

II. CONCLUSION
Green Chemistry is new philosophical approach that
through application and extension of principle of
Green Chemistry and contribute to sustainable
development. Great effort are still undertaken to
design an ideal process that start from non-polluting
materials. Most importantly we need the relevant
specific scientific engineering so, we can say that this
approach in chemistry is helpful in protection human

health and environment.

III. REFERENCES

[1]. M.J. Frehet and K.E. Haque, Macromolecules,
1975, 8, 130; C.R Harrison and P. Hodge, J.
Chem. Soc. Chem. Commun, 1974, 1009.

[2].

. V.K. Ahluwalia,

G. Cainelli, G. Cardillo, M. Ovena and S. Sandri,
J. Am Chem Soc. 1976, 98,6737.

G. Cardillo, M. Ovena and S.
Tetrahedron Lett, 1976, 3985.

G. A. Crossby, N.M. Weinsherkar and H.S. Lin,
J. Am. Chem. Soc. 1975. 97, 2232.

C. Yaroslavsky, A. Patchovink and E.
Katehalski, Tetrahedron Lett. 1970, 3629.

N.M. Weinshenkar, G.P. Crosby and ]. V.
Wong, J. Org. Chem., 1975, 40, 1966.

N.M. Weinshenkar and C.M. Shin, Tetrahedron
Lett, 1972, 3281.

M.B. Shambhu and GA. Digens, Tetrahedron
Lett., 1973, 1627.

W.R. Roush, D. Feitler
Tetrahedron Lett., 1974, 1391.

Sandri,

and J. Rebek,

. M.J. Farrail and J.M.]J. Frehet, J. Org. Chem.

1976, 41, 3877; W. Heitz and R. Michels,
Anguew Chem. Int. Ed., 1972, 1 R. Michels,
Angew. Chem. Int. Ed., 11, 298.

. A. Kiener, CHEMTECH, Sept. 1955, pp. 31-35.
. D.C. Neckers, D.A. Kooistra and G.W. Green, J.

Am. Chem. Soc., 1972, 9284

. M. Cinocuine, S. Colonna, H. Molinari and ]J.

Montanari, J. Chem. Soc. Chem. Commun.,
1976, 396; V.K. Ahluwalia and Renu Aggarwal,
Organic Synthesis Special Techniques, Narosa
Publishing House, New Delhi, 2006, p. 150-190.

. R.A. Sheldon, Chem. Ind., 1997, 12-15.
. J.M. Tanko, R.H. Mas and N.K. Suleman, J. Am.

Chem. Soc. 1990, 112, 5557, JM. Tanko, N.K.
Suleman, GA. Hulvey, A. Park and J.E. Powers,
J. Am. Chem. Soc., 1993, 115, 4520-26; ].M.
Tanko and N.K. Suleman, J]. Am. Chem, Soc
1944, 116, 5112-6; ].M. Tanko and ]. Blackert,
Sains, 1994, 263,203-5

. V. Kumar (Ed) An Introduction to Green chewy

(2015), Vishal Publishing Co. Jalandhar pp-93.
R. Aggarwal, Organic
Synthesis,  Special Narosa

Publishing House, 2006, 195-210.

Techniques,

International Journal of Scientific Research in Science and Technology (www.ijsrst.com) | Volume 9 | Issue 5



et al Int J Sci Res Sci & Technol. September-October-2022, 9 (5) : 406-409

. Chan-Jun Li and Tak-Hang Chan, Organic
Reactions in Aqueous Phase, John, Wiley &
Sons. New York.

. Organic synthesis in water, Paul A. Grieco
(Editor), Blackie Academic and Professional,
London, U. K.

. VXK. Ahluwalia,
Environmentally Benign Reactions. Ane Books
India, 2005.

. DC. Rideout and R. Breslow, J. Am. Chem. Soc.,
1980, 102, 7816; RB. Woodword and Harold
Baer, J. Am. Chem. Soc., 1948, 70, 1161

. JM. Thomas. S.S. Mori and ].P. Desvergne, Adv
Phys. Org. Chem. 1977,15, 63.

. J.M. Thomas, Pure Applied Chem., 1979, 51,
1065.

. A. Gavezzoti and M. Simonella, Chem. Res.,
1982, 82, 1.

. V. Ramaswami and K. Venkatesan, Chem. Rev.,
1987, 87, 433.

. G.R. Desiraju, Organic Solid State Chemistry,
Elsevier, 1987.

. FToda, Acc. Chem. Res., 1955, 28, 480,

. K. Tanaka and F. Toda, Chem. Rev., 2000, 100,
1025.

. VK. Ahluwalia and M. Kidwal,
Synthesis in Solid State New Trends in Green

Green Chemistry

Organic

Chemistry, Anamaya Publishers, New Delhi,
2006, Pg. 189-229.

. G. Kerneur, ]J.M. Lerestif, ].P. Bazureau and ]J.
Hamelin, Synthesis, 1997, 287.

Cite this article as :

Dr. Amresh Kumar, "Scope of Green Chemistry”,
International Journal of Scientific Research in
Science and Technology (IJSRST), Online ISSN :
2395-602X, Print ISSN : 2395-6011, Volume 9
Issue 5, pp. 406-409, September-October 2022.
Available at doi
https://doi.org/10.32628/IJSRST229575

Journal URL : https://ijsrst.com/IJSRST229575

International Journal of Scientific Research in Science and Technology (www.ijsrst.com) | Volume 9 | Issue 5



