
 

72 | P a g e  
 

GREEN CHEMISTRY: A DESIGN OF CHEMICAL PROCESSESFOR 

SUSTINABLE DEVELEOPMENT 

Anant Bhardwaj 

Research Scholar-Science 

Jiwaji University Gwalior (M.P.) 

anantb8052@gmail.com 

DECLARATION: I  AS  AN  AUTHOR  OF  THIS  PAPER  /  ARTICLE,  HEREBY  DECLARE  THAT  THE  PAPER  

SUBMITTED  BYME  FOR  PUBLICATION   IN   THE  JOURNAL   IS  COMPLETELY    MY OW N  PAPER.  IF  ANY   ISSUE  

REGARDINGCOPYRIGHT/PATENT/OTHER  REAL   AUTHOR  ARIES,   THE  PUBLISHER  W ILL  NOT  BE   LEGALLY   

RESPONSIBLE.  IFANY OF SUCH MATTERS OCCUR PUBLISHER MAY REMOVE MY CONTENT FROM THE JOURNAL 

ABSTRACT 

Green Chemistry is the plan of chemical cycles and items which diminish or kill the utilization and 

age of harmful, toxic, perilous and bio-aggregate chemical substances. It's anything but another way 

to deal with experimentally based environmental protection and assume an imperative part in 

controlling a worldwide temperature alteration, corrosive downpour and environmental change. It's 

anything but a central tool in pollution anticipation, expanding effectiveness, selectivity and limits 

squander creation. The three key improvements in green chemistry incorporate utilization of very 

basic carbon di oxide as green dissolvable, watery hydrogen peroxide as an oxidizing specialist and 

utilization of hydrogen in unbalanced synthesis. It likewise centres around supplanting customary 

methods of warming with that of present day methods of warming like microwave radiations so 

carbon impression ought to be decreases as low as could be expected. 
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1. INTRODUCTION 

1.1 CONCEPT OF GREEN CHEMISTRY 

Green chemistry comprises of chemicals and 

chemical cycles intended to lessen or wipe out 

regrettable environmental effects. The 

utilization and creation of these chemicals may 

include decreased waste items, non-harmful 

segments, and improved productivity. Green 

chemistry is a profoundly viable way to deal 

with pollution anticipation since it applies 

imaginative logical answers for genuine 

environmental circumstances. Accordingly, 

green chemistry is a tool not just for limiting 
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the adverse consequence of those techniques 

pointed toward streamlining productivity, 

albeit obviously both effect minimization and 

cycle enhancement are genuine and integral 

goals of the subject.  

The objective of green chemistry is to make 

better, more secure chemicals while picking 

the most secure, most effective approaches to 

blend them, to decrease wastes and to dispense 

with perils directly at the plan stage. The act of 

killing risks from the start of the chemical plan 

measure has benefits for our wellbeing and the 

environment. An average chemical interaction 

creates items and wastes from crude materials 

like substrates, solvents and reagents. In the 

event that the vast majority of the reagents and 

the solvent can be reused, the mass stream 

looks very changed. Along these lines, the 

anticipation of waste can be accomplished if 

the vast majority of the reagents and the 

solvent are recyclable. 

1.2 GREEN CHEMISTRY AND 

SUSTAINABLE DEVELOPMENT 

The UN characterizes practical improvement 

as 'addressing the requirements of present 

without bargaining the capacity of group of 

people yet to come.' Green chemistry centers 

around how to accomplish manageability 

through science and innovation  

 To all the more likely comprehend and 

address the issue of environmental 

pollution, numerous methodologies 

and models have been produced for 

environmental effect evaluations.  

 Some of these methodologies and 

models have been fruitful in 

anticipating impacts for chosen 

chemicals in chose environmental 

settings.  

 These models have joined air and 

water quality viewpoints to point and 

nonpoint sources and have been 

valuable for the improvement of 

discharge control and consistence 

techniques.  

 However, a portion of the 

methodologies and models were 

pointed essentially at assessing the 

amount of poisons that could be 

released into the environment with 

worthy effect, yet neglected to zero in 

on pollution counteraction.  

 The idea of end-of-pipe ways to deal 

with waste administration diminished, 

and systems like environmentally 

cognizant assembling, eco proficient 

creation or pollution anticipation 

acquired acknowledgment. 

1.3 PRINCIPLES OF GREEN 

CHEMISTRY 

i. Prevention/Prevent Waste:It is 

smarter to check or stay away from the 

synthesis of risky, harmful, touchy, 
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bio-collective and waste chemical item 

instead of to treat or tidy up. For 

example: (a) Check or stay away from 

over assembling/synthesis of atomic 

and non-atomic weapons, hazardous 

and destructive bio-chemical 

substances from different created and 

agricultural nations since it make 

different kind of environmental 

pollution and human illnesses. (b) 

Check or stay away from over misuse 

of regular assets like coal and oil since 

its consuming produces different 

destructive gases like oxides of carbon 

and oxides of nitrogen and sulphur 

which result into a dangerous 

atmospheric deviation and corrosive 

downpour individually. (c) Check or 

stay away from the over creation of 

bio-aggregate, bio-changing, non-

biodegradable substances like 

polythene, Aldrin, Chlordane, DDT, 

and methyl mercury compounds.  

ii. Atom Economy: Design the chemical 

cycles so that the eventual outcome 

contains most extreme extent of the 

reactant or the beginning crude 

materials and leaving a couple of 

quantities of atoms of crude materials. 

Example: Calculation of atom 

economy When one mole of Benzene 

respond with 4 ½ mole of oxygen 

particle then it created one mole of 

maleic anhydride and 2 mole of 

carbon dioxide and 2mole of Water. 

Particle economy= (mass of atom in 

wanted item/mass of nuclear 

reactant)*100 = (98/222)*100 = 

44.1%  

iii. Less Hazardous Chemical 

Synthesis: Design the chemical 

cycles/item so that utilization and age 

of chemical substances ought not to 

surpass the basic furthest reaches of 

poisonousness to stay away from 

environmental decay and unsafe for 

person. Example: (a) Avoid the 

synthesis of chemicals like organ 

irregular's mixtures; which caused 

minamata catastrophe. (b) Avoid the 

synthesis of methyl isocynate (MIC); 

which caused Bhopal gas misfortune.  

iv. Design Benign Chemicals: Chemical 

cycles and items ought to be planned 

so that, it is profoundly particular in 

nature and influence their ideal 

capacities and limiting their 

harmfulness, bio-gathering and bio-

change. Example: 2, 4-D: It is a 

particular pesticide which specifically 

kills just wide leaf weeds.  

v. Benign Solvents and Auxiliaries: 

The utilization of helper’s substances 

as solvents, isolating specialist, 

extractive specialist ought to be 

nontoxic, non-dangerous, non-risky, 

non-malignancy causing, non-bio 
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amassed and non-change instigating. 

Example: Super basic Carbon dioxide 

is a superior solvent since it's anything 

but a non-harmful and non-unstable 

liquid.  

vi. Design for Energy Efficiency: It is 

important to plan the chemical 

cycles/items so that it uses less energy 

to frame wanted item, this can joined 

by keeping the chemical cycles at 

encompassing temperature and 

pressing factor within the sight of 

reasonable impetus. Example: 

Formation of smelling salts from 

Haber's process N2 + 3H2 → 2NH3 

Temperature = 673-723 Kelvin, 

pressure = 200 atm, impetus = Iron  

vii. Useof Renewable Feedstock's: For 

reasonable turn of events, it is smarter 

to stay away from abuse of non-

inexhaustible regular assets like petrol, 

coal and petroleum gas and so forth 

However, utilization of inexhaustible 

assets for its economic improvement 

didn't make a lot of issue since it is re-

established by regular cycles and 

biogeochemical cycle. Example: 

Formation of furfural from bagasse 

and waste biomass of wheat and rice 

plant and so on. 

viii. ReduceChemical Derivatives: 

During a chemical cycle, waste item 

are framed or created if extra chemical 

reagent are utilized to impede or 

ensure any gatherings, so stay away 

from such sort of hindering, securing 

gatherings or even any adjustments, if 

conceivable. Example: Use of proteins 

to try not to ensure gatherings and 

clean up measure is the modern 

synthesis of semi engineered anti-

microbial, for example, ampicillin and 

amoxicillin.  

ix. Catalyst: Catalyst is the chemical 

substance which is utilized in little 

amounts, improve the pace of response 

by diminishing initiation energy and 

recover itself toward the finish of 

response. However, the stoichiometric 

reagent are utilized in enormous 

amounts and don't create toward the 

finish of response.  

x. Designfor Degradation: The 

chemical cycles and items ought to be 

plan such that the ideal items and 

waste item shaped by the interaction 

are biodegradable in regular habitat. 

The ideal items are separate into 

innocuous little substances by 

physical, chemical and organic 

methods and don't continue in the 

regular habitat. The item ought not to 

be bio aggregate in nature and don't 

show bio magnifications Example: 

Biodegradable and bioactive 

thermoplastic aliphatic polyester 

polylactic corrosive (PLA). 
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xi. Real Time Analysis for Pollution 

Prevention: It is essential to know the 

occasions or the items arrangement 

during chemical cycles at various 

temperature, pressing factor, and time 

to control the development of wanted 

items and to stay away from 

arrangement of any unsafe substances 

or waste substances as result.  

xii. Inherently Benign Chemistry For 

Accident Prevention:Design 

chemical cycles and items and their 

actual states like strong, fluid and 

vaporous structure to limit or dispense 

with the capability of chemical 

mishap's including blast, fire, and 

smoke produce because of chemical 

and delivery into the regular habitat. 

Unsafe Substances are: - Corrosive - 

Flammable - Explosive - Reactive - 

Toxic To forestall mishaps and 

wounds the accompanying right 

advances ought to be taken prior to 

taking care of any dangerous 

substances: - Read marks and SDSs to 

find out about risky and required 

security safety measures. - Check for 

satisfactory ventilation. - Remove 

things from the work region that could 

touch off or respond with the unsafe 

materials. - Know the area of fire 

douser, crisis cautions, eyewash 

stations and medical aid units. 

1.4 CHALLENGES TO CHEMISTS 

Planning Safer Chemicals Sustainable 

improvement is currently acknowledged by 

governments, industry and people in general as 

a fundamental objective for accomplishing 

cultural, monetary and environmental goals. 

Inside this, chemistry has a vital task to carry 

out in keeping up and improving our personal 

satisfaction, the seriousness of the chemical 

business and the common habitat. This job for 

chemistry isn't for the most part perceived by 

government or people in general. Indeed 

chemicals, chemistry and scientific experts are 

really seen by numerous individuals as reasons 

for the issues. So, scientific experts ought to be 

planned chemical items to safeguard viability 

of the capacity while lessening harmfulness. 

Scientists are sub-atomic planners; they plan 

new particles and new materials. Green 

Chemists ensure that the things that we make 

not exclusively do what they should do, 

however they do it securely. 

2. LITERATURE REVIEW 

Alok Singh (2014) Green chemistry is a way 

to deal with the plan, assembling and 

utilization of chemical items to deliberately 

lessen or wipe out chemical risks. It centres 

around the decrease, reusing/disposal of the 

utilization of poisonous and risky chemicals 

underway cycles by discovering innovative, 

elective courses for making the ideal items that 

limit the effect on the environment. Feasible 

financial development requires protected, 



 

77 | P a g e  
 

reasonable assets for mechanical creation. This 

article depicts a starting record of the 

fundamental tanets on which the idea of the 

Green Chemistry is based.  

Panda, Ranjan (2020) About Scientific 

Sessions Market Research Tracks and Key 

Topics "Worldwide Conference on Green and 

Sustainable Chemistry'' which booked during 

March 24-25, 2020 at Goa, India. Green 

Chemistry Conference invites all members to 

share their new examination developments 

which have brief feature talk, Oral discussions, 

Poster talks, Workshops, and Exhibitions. 

Green Chemistry 2020 Conference zeroed in 

on the subject: "On going Advancement and 

difficulties in the field of Green Chemistry". 

Supportable Chemistry Conference gives the 

best chance to grandstand their new 

examination and headway in the field of green 

chemistry. This meeting gives a gathering to 

intelligent and empowers a degree of 

conversation about green chemistry, which 

gives the advantages of participation.  

Sharma, Sanjay and Demir (2019) The 

examination covers late factual information of 

the standards of Green Chemistry, a 

bibliometric investigation of exploration and 

audit papers distributed somewhere in the 

range of 1999 and 2018, and on-going patterns 

of exploration subjects on Green Chemistry. 

This investigation gathers measures and 

refines accessible data in logical region. The 

writers have given on going factual 

information on the standards of Green 

Chemistry and a bibliometric examination of 

distributed survey and exploration articles, just 

as patterns of examination themes, in this 

exceptional volume.  

Singhal, Manmohan and Arjun (2012) the 

utilization of poisonous reactants and reagents 

additionally exacerbate things. The pollution 

arrived at such levels that various governments 

made laws to limit it. This denoted the start of 

Green Chemistry by the centre of 29th century. 

Green Chemistry is characterized as 

environmentally kind chemistry. As on today, 

most extreme pollution to the environment is 

brought about by various chemical ventures. 

Hence, endeavours have been made to plan 

synthesis for assembling measures so that the 

waste items are least, they have no impact on 

the environment and their removal is helpful.  

For doing responses it is essential that the 

beginning materials, solvents and impetuses 

ought to be painstakingly picked. For instance 

Benzene (C6H6) as a solvent should be kept 

away from at any expense since it is cancer-

causing in nature. On the off chance that 

conceivable, it is ideal to do responses in the 

fluid stage. Considering this view, synthesis 

methods ought to be planned so that the 

beginning materials are burned-through to the 

most extreme degree in the eventual outcome. 

The response ought to likewise not create any 

harmful side-effects. 
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V. Dichiarante (2010) the writing of green 

chemistry has gone through an emotional 

expansion in the new thousand years. Other 

than that, in impromptu diaries, papers of this 

kind are distributed in diaries of general, 

natural, and reactant chemistry. The high 

extent of correspondences inside this space 

demonstrates that this is an interesting issue. 

These reports chiefly concern greater 

environment-accommodating engineered 

methods, in view of better synergist 

frameworks, less hurtful solvents and, all the 

more once in a while, ''elective'' actual 

procedures. Albeit the consistence with the 

green chemistry hypothesizes is as yet 

halfway, a pattern toward this path is 

conspicuous. For instance, the quantity of 

preparative papers that present an 

environmental evaluation is quickly 

expanding.  

3. SYNTHESIS AND COMPARISON OF COMPOUNDS (CONVENTIONAL AND GREEN 

CHEMISTRY METHODS) 

i. Acetylation of Primary Amine (Preparation of acetanilide) 

 Conventional Procedure: 

 

Non-green Components:Usage of chlorinated 

solvent like CH 2 Cl 2 , Pyridine is too not 

eco-friendly, Acetic anhydride leaves one 

molecule of acetic acid unused (not atom-

economic).

  

 Green Procedure: 
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Green Context: Avoids usage of acetic anhydride, minimizes waste by-products, Avoids hazardous 

solvent methods. 

ii. Base Catalysed Aldol Condensation (Synthesis of dibenzalpropanone)  

 Conventional Procedure: 

 

 Green Procedure 

 

Green Context: Hazardous organic solvents are eluded. Lithium hydroxide is easy to handle. 

iii. Halogen Addition to C=C Bond (Bromination of trans-stilbene)  

 Conventional Procedure 

 

Non-green Component:Usage of liquid bromine, Chlorinated solvents.  
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 Green Synthesis 

 

Green Context: Corrosive liquid bromine is 

eluded. Water is the merelyby product in HBr- 

H 2 O 2 method and in NaBrNaBrO 3 method 

sodium acetate is mouldedsideways with 

water. HBr-H 2 O 2 mixture and bromide-

bromate couple offer in situ oxidation of Br - 

to molecular bromine has been 

extensivelyconsidered. 

iv. Rearrangement Reaction (BenzilBenzilic acid rearrangement) 

 Conventional Procedure 

 

 Green Synthesis: 

 

Green Context: Solvent-free procedure, Atom efficient 
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v. Electrophilic Aromatic Substitution Reaction (Bromination of acetanilide)  

 ConventionalProcedure 

 

Non-green Component: Liquid molecular bromine is utilized. 

 Green Synthesis 

 

Green Context: Corrosive molecular bromine 

is substituted with a novel brominating agent. 

Bromination is passed out in aqueous medium. 

Chlorinated solvents are eluded. Usage of 

acetic acid as solvent is eluded. Reaction is 

significantlyfirm. 

4. CONCLUSION 

Green chemistry and use of its 12 principle in 

the plan of chemicals cycles and item assist us 

to accomplish maintainable advancement with 

an effective bio-geochemical cycle with 

decrease in waste creation and check the 

environmental deteriotion. It's anything but a 

reasonable chemistry which makes our planet 

pollution liberated from destructive harmful, 

unsafe substances. Incredible endeavours are 

as yet embraced to plan an optimal interaction 

that beginning from non-dirtying materials. 

Unmistakably the test for the future chemical 

industry depends on more secure items and 

cycles planned by using ground breaking 

thoughts in principal research. 
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