
www.ijcrt.org                                                   © 2022 IJCRT | Volume 10, Issue 6 June 2022 | ISSN: 2320-2882 

IJCRT22A6126 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org a932 
 

Principles and Applications of Green Chemistry 
Dr.Neelakanth S  Wali a*,  Dr. Parvathi Pati b 

a*.Department of Zoology,   MSI  degree college kalaburagi 

b.Department of Chemistry, Smt V.G Women’s  College, Kalaburagi-585106, India . 

 

Abstract:  

 The field of Green Chemistry had been inconceivable used towards detections and recognitions in 

science & technology by smearing twelve basic green chemistry ideologies. , we explained the 

attainments and developments of green chemistry by using Green Empathies. Each branch of Green 

Chemistry tree represents to corresponding each of the 12 ideologies, and plants represent the 

different areas of achievement relevant to that particular ideologies. 
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 INTRODUCTION 

 Chemistry has indulge the beneficial things in the form of medicine, dyes, cosmetics, food products, 

nano particles, liquid crystal, polymers, paints, biomolecules, agrochemicals. Presently, various 

complex yields can be manufactured easily. Nevertheless, chemical progression not only yields the 

essential product but also the unwanted or undesired and harmful substance in large actions in the 

form of liquid, gases, and solid. Sustainability and Green chemistry go in one breath. Sustainable 

development is a process of reaching the requirements of the present era without negotiating the 

proficiency of unborn age group to complete their own needs. Its concepts inspire the designing of 

innovative processes and raw materials that minimizes the utilization of harmful substance and their 

manufacture This has become the enormous threat for the chemistry. So for the synthetic chemists the 

decrease of the chemical pollution has become the critical urgency.. Green chemistry’s concepts stands 

for two most important components The concepts of Green chemistry are not new or unused rather it 

is new approach towards the sustainability. 
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principles. Here, Each branch signify to each of the principle and leaves represent to the availability of 

the various techniques to the researchers employed in Green Chemistry research.  

The Green ChemisTree importance the attainments  

: Prevention: It is better to prevent the formation of waste than to treat it after it is formed. The 

various techniques corresponding to this principle include One-pot synthesis, circular economy, 

Process intensification, Self-Separation, Additive manufacturing, Combined processes, Excess as 

feedstock and Molecular home-made It is better to check the formation of waste than to treat it after 

it is formed.  

The various techniquescorresponding to this principle include One-pot synthesis, spherical economy, 

Process intensification, Self-Separation, Additive developed, Integrated processes, Waste as feedstock 

and Molecular self-assembly Less hazardous synthesis: “Wherever practicable, synthetic methods 

should be designed to use and generate substances that possess less or no toxicity to environment and 

human health”.  

This principle cover Life cycle analysis, Green synthesis evaluation metrics, Non-metal catalysis, Energy 

efficiency metrics, Dialkyl carbonate reactions, Material efficiency metrics, C-H bond functionalization, 

Hazard and risk metrics, 

: Atom condensed: Synthetic methods should be calculated in such a way that all the reactant 

materials combined in the process converted into products. Here, Each branch represent to each of the 

principle and plants represent to the availability of the various techniques to the researchers working 

in Green Chemistry research.  

Degradable plan: Chemical products should be designed to innocuous degradable products and do not 

persist in the environment. The products which should be designed to innocuous degradable products 

are Benign metabolites, Read across, Green pharmaceuticals, , Degradable polymers, Reactivity 

parameters, Molecular triggers, Biodegradation databases, Metabolism, Prediction tools, Design 

guidelines.incorporated in the process changed into products. The reactions came under this group are 

Grubbs metathesis, Reaction network optimization, Cycloaddition, Coupling reactions, Synthetic 

efficiency metrics, Rearrangement reactions, E-factor, Ring modification reactions and Aromatization 

reactions .: Atom economy: Synthetic methods should be designed in such a way that all the reactant 

materials  

 Safer chemicals: Chemical products should be designed to preserve efficacy whilst reducing toxicity. 

This principle explain the importance to design the benign chemicals. This principle propose the 

Enzymatic models, Read across, Modes of toxic action, , Reactivity parameters, , Design guidelines, 

Adverse outcome pathways and Metabolism .  
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Harmless solvents: The usage of auxiliary substances like solvents and extrication agents should be 

made avoidable wherever possible and innocuous when used. This principle choose the usage of 

important benign solvents such as Ionic liquids, Switchable solvents, Bio-sourced solvents, solvent less , 

Greener surfactants, Water, Sub and supercritical liquids  Concern of insides of this paper respites 

upon the authors and not upon the Editor & Publisher. and Gas-expanded liquids  

 Smart catalysis: The selective catalytic reagents  are more superior than the stoichiometric reagents  

The selective catalytic reagents or processes were Nano catalysis, Solid acids and bases, Abundant 

metal catalysis, Clay/zeolites, Biocatalysis, Metalorganic frameworks, Enzyme engineering, Isolated 

enzymes, Ultra-low loadings, Control, Organo catalysis. 

  Energy efficiency:. Energy requirements should be minimized and also conducted the synthetic    

methods at ambient temperature and pressure. The energy efficiency should be maintained by using   

Microwave irradiation, Electro catalysis, Mechano chemistry, Photo catalysis, Sono chemistry and Self-

seperation . 

 Renewable feedstocks: Wherever carefully and technically practicable then a raw material or 

feedstock should be renewable rather than draining. The usable Renewable feedstocks are Biofuels, 

Joined biorefinery, , Fermentation CO2 Biomass-to-chemical, Enzymatic progressions, Renewable 

platform chemicals, and New stage chemicals  

 Reduce derivatives: Redundant derivatives should be avoided or minimized because such steps 

required additional reagents and can generate waste. The unnecessary derivatives should be removed 

by using Flow chemistry, Electro synthesis, Molecular chaperones, Click chemistry, Molecular self-

assembly and Nom-covalent derivatives  

 Smart catalysis: The selective catalytic reagents (Processes) are greater than the stoichiometric 

reagents (Processes). The selective catalytic reagents or processes were Nano catalysis, Solid acids and 

bases, Abundant metal catalysis, Clay/zeolites, Biocatalysts, Metalorganic frameworks, Enzyme 

engineering, Isolated enzymes, Ultra-low loadings, Immobilization, Oregano catalysis .. 

design: Chemical foodstuffs should be designed to innocent degradable harvests and do not continue 

in the air. The produces which should be designed to innocuous degradable products are Kind 

metabolites, Read across, Green pharmaceuticals, Degradable polymers, Reactivity limitations, 

Molecular triggers,  Biodegradation records, Breakdown, Calculation tools, Enterprise guideline. 

 Real-time analysis for pollution inhibition: Real-time analytical procedures should be Responsibility of 

contents of this daily rests upon the authors and not upon the Editor & Publisher. developed to control 

the formation of hazardous residents. These Real-time analytical devices should be include 

Computational advances, Sensors, Spectroscopy, Continuous flow and investigation, Chromatography. 
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Hazardous and coincidence prevention: The chemical things and reagents used in chemical processes 

should be selected to minimize the risk for chemical accidents, explosion and fires. The typically kindly 

chemistry for coincidence prevention are Substitute the hazardous materials, On site production of 

hazardous materials, On-demand production of perilous materials and Reduced use of hazardous 

materials . 

Applications 

 Metal organic frameworks cause the adsorptive elimination and panel of chemicals Removal of 

harmful chemicals and their parting from the atmosphere has become a vital issue. At present, 

adsorptive elimination is important for keep. Therefore, adsorption and separation of abundant 

nitrogen containing compounds, olefins, sulphur compounds and π-electron-rich vapours via π-

complex expansion among an adsorbent and adsorbate molecules is very inexpensive. Absorbent 

metal-organic contexts are much knowledgeable in the adsorption or separation of different liquids 

and gases without damaging their dissimilar characteristics. 

Production of carotenoids from natural sources The separation of Atisane-type diterpenoids are the 

principal essential of tetracyclic C20 –diterpenoids, widely inaccessible from the plant kingdom with 

changing grades of structural complexity and pharmacological activity. Different total synthesis is an 

active tactic to synthesize several artisans-type diterpenoids using physical interconversion from a 

common intermediate. They are also very helpful in production of carotenoids. 

human bone standby with Coral skeletons Coral skeletons can redevelop replacement human bone in 

nonloadbearing exhumed skeletal locations. A combination of multiscale, interconnected pores and 

channels and highly bioactive surface chemistry has established corals as an important different to 

using healthy host bone substitutions. 

. Liberal 0machineries in coral aquaculture and self-organization inorganic chemistry are serving to 

modify natural corals and create synthetic coral architectures able to accelerate bone improvement 

with proper host adding at more skeletal locations, modified to recent surgical methods and used to 

treat intrinsic emaciated abnormalities and metabolic conditions. 

 Sildenafil citrate: It is first drug which was effectively used for oral treatment for erectile 

dysfunction. -. The redesigned chemistry process proved to be beneficial for sildenafil citrate, as it 

increased the yield significantly. This process developed production, decreased the wastage of green 

solvents like ethyl acetate, water and tertiary Polymer 

-butanol. According to the progress process ethyl acetate could be used over three fixed steps  
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i.e. a] Addition of hydrogen, b] Activation by acid, c] Acylation, which made the process easy, simple 

and eliminated the requirement of totally altercation solvents among entire steps, and also made it a 

most important energy saving and waste elimination solvent method. 

 Polysaccharide Polymers: They are an essential group of compounds that include widespread 

packages. they have got their dangerous consequences. The big range of compounds can be exploited. 

Polysaccharide because the feedstock have to be used as opening materials due to the fact that it's far 

extra globally feedstock. Those are organic and have the benefit of being renewable or viable, in place 

of petroleum feedstock. On the opposite side these don't have any chronic toxicity to environment and 

health of humans Extraction of Carotenoids from Microalgae and Seaweeds The production of 

carotenoids from algal sources at large scale made it most famous topic of interest for productions  

and also for marketable level. Marine microalgae and seaweeds are the sustainable cause of several 

physically active substances. They are source for various natural carotenoids including, astaxanthin β-

carotene, zeaxanthin, violaxanthin, lutein, and fucoxanthin. Conventional processing techniques serve 

simple procedure to isolate carotenoids. They suffer some, innate limits including low efficiency, 

consumption of solvent in large amount, its selectivity and time for long treatment, leading to new 

advancements in the search for inventive withdrawal machineries like green chemistry.  

    Conclusion:  

The  discussing the broad spectrum of Green Chemistry original investigation from review articles 

show not only the conventional developments used in academic examination, but also the performing 

of progressive procedures and progressive conservational benign methods in industry. Here, we can 

also explain the developments and achievements of green chemistry by using Green tree. Each branch  

ofgreen chemis tree Polymer signifies to corresponding each of the twelve principles, and leafs  

represent the dissimilar areas of attainment related to t Reaction network optimization, Cycloaddition, 

Coupling reactions, Synthetic productivity metrics, Rearrangement reactions, E-factor, Ring 

adjustment reactions and Aromatization reactions . Remarkably essential to make the green chemistry 

ideas clear among students for better outcomes which initiated with pollution free raw material and 

detection no secondary product and does not need any solvents for purification, separation and 

chemical conversion. 
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