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ABSTRACT 

Now a days green chemistry is the one of the most latest research 

topic. The aim the green chemistry is reduce or even eliminates the 

production of desired product whether it may be any drug, dyes and 

other chemical compounds. Its main aim is eliminated any harmful 

production. Produced new product which is not harmful for the 

environment. It’s also goal replacing traditional method of heating like 

various types of microwave radiation and carbon footprint. Should be 

reduce as low as possible. It’s also described as chemistry that is 

benign by design, pollution prevention at the molecular level, 

sustainable chemistry etc. 
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INTRODUCTION 

Green chemistry meanly focus on reduce or eliminate the use of polluting substances. Any 

synthesis or practical when preformed on the laboratory they polluted the atmosphere. The 

benefits of green chemistry is less wastes, fewer accidents, energy efficient, lower cost of 

production of regulation, suffer product, protective human health and environment, healthier 

work place and communities.
[1]

 Meanly chemistry is undeniable a very prominent part of our 

daily life we cannot avoid them and also chemical development bring new environmental 

problem and harmful unexpected side effects.
[2,3]

 The green chemistry supports the invention 

of more environmentally friendly chemical processes which reduced or even eliminate the 

generation of hazardous substance.
[4]
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HISTORY OF GREEN CHEMISTRY 

 Concept; Trevor Kletz 1978. 

 The concept of green chemistry was established at the Environmental Protection Agency 

in response to the pollution prevention Act of 1990.
[5]

 

 Green Chemistry, Paul Anastas 1991 contain the team on green chemistry. 

 Paul Anstas and Johnc. Warner published the book in 1998 ―Green Chemistry; 

Proposition and Practice‖.
[6,7]

 

 1999 Royal Society of Chemistry formed the Green Chemistry.
[8]

 

 

PRINCIPLES OF GREEN CHEMISTRY 

1. Prevention of Pollution 

In the Green Chemistry to protect the environment prevent waste then neat & cleaned up 

waste after it is formed
[.9]

 

 

2. Atom Economy 

Verious types synthetic product should be designed the incorporated all materials used in the 

process into the final product.
[10]

 

 

3. Designing Safer Chemicals 

Chemical products should be designed to maximize the incorporation of all material use in 

the final porduct which are eco friendly and not harmful.
[11,12]

 

 

4. Less Hazardous chemical Synthesis 

Whenever the synthesis product are design the general substance are use that are not toxic for 

the environment and human health. 

 

5. Sefar Chemicals 

The design chemical products should be non toxic. 

 

6. Design the energy efficiency 

For the economic impact and environment minimization should be required the energy. 

Various types of synthetic process should be conducted at the ambient temperature and 

pressure.
[13,14]
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7. Sefar solvent and auxiliaries 

(Solvent, Separation agents, etc) Auxiliaries substance should be made harmless as must as 

possible. 

  

8. Reduce derivatives 

Unnecessary substance various types of physical chemical process blocking group, 

deprotection must be avoid whenever possible.
[15]

 

 

9. Design of degradation 

The synthesis product must be design as much as possible they do not persist in the 

environment. 

 

10. Use renewable feedstock 

Renewable product are must be non toxic for the environment and non toxic.
[16,17]

 

 

BENEFITS OF GREEN CHEMISTRY 

1. Environmental benefits 

 Reduce emission and product impacts. 

 Lower level of chemicals release to the environment.
[18]

 

 

2. Business benefits 

 Reduce waste treatment. 

 Improved resource efficiency and lower raw materials and utility bills.
[19,20]

 

 

3. Human health 

 Various types of rood food or junk food make us un healthy, Safer food intake is the good 

for our health, and it also gives the disease free body and also make us mentally strong.
[21]

 

 Cleaner air less release of dangerous chemicals to state leading to lower damage to lungs. 

 Cleaner water less release of dangerous chemicals wastes to water leading to cleaner 

drinking and recreational water.
[22,23]

 

 

4. Economy 

 Better performance so that less product is needed to achieve the same function.
[24]
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CHEMICAL REACTION MAKING MATERIALS SAFTY WITH OUT DAMAGING 

THEV ENVIROMENT 

1. C6H12O6 + 6O2 —›6H6O 

This is a chemical equation that represents a chemical response, s that actually occurs with 

chemicals. It states that glucose reacts with molecular oxygen to produce carbon dioxide and 

water. The single patch of C6H12O6 contains six carbon atoms, twelve oxygen atoms, and six 

Oxygen atoms.
[25]

 

 

2. CaCO3(s) + 2HCl (aq)—› CO2(g) + CaCl2(aq) + H2O(l) 

The chemical reactions represent calcium carbonate which react with Hydrochloride acid, and 

formation the carbon dioxide and calcium chloride and water. 

Here (s) is solid state, (aq) for a substance for solution, (g) for gas, and (l) for liquid 

 

BALANCING FOR CHEMICAL EQUATION 

CH4 + Cl2—›CH2 Cl2 + HCl 

It has not balance because four hydrogen present on left side and three hydrogen present, 2 

chlorine in left side and three chlorine is present on left side, carbon is already balance in this 

equation, this equation can be balanced for H by putting a two in front of HCL.
[26,27]

 

 

CH4 + Cl2 —› CH2Cl2 + 2HCl 

In this equation every think is balanced except chlorine, there two chlorine is left side, but 

four chlorine is left side, this equation is balance when two chlorine is attach on left side. 

 

CH4   + 2Cl2 —› CH2Cl2 + 2HCl 

This equation is balance. 

 

2. CH4           +    Fe2O3           —›          Fe    +  CO2    + H2O 

CH4 react with Fe2 O3 and produce Fe and carbon dioxide and water, the equation is not 

balanced. 

 

CH4      +       Fe2O3             —›      Fe      +     CO2        +  H2O 

In this equation oxygen is not balanced this equation is balanced when multiplying on three. 

 

3CH4        +     Fe2O3            —›    Fe    +    3CO2      +    6H2O 

In this equation twelve oxygen atom is left side and twelve oxygen atom is right side 3so, 

oxygen atom is balanced. And the further equation is, 
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3CH4        +    4Fe2O3           —›              Fe        +    3CO2       +    6H2O 

In this equation when put 8 Fe on right side then total equation is balanced. And the further 

equation is, 

 

3CH4        + 4Fe2O3                 —›            8Fe       +       3CO2      +    6H2 O 

In this equation on left fide three carbon and right also three carbon, and 8 iron on left side 

and 8 iron also present on right side twelve oxygen present on left side and twelve oxygen 

also present on right side, and twelve hydrogen present on left side and twelve oxygen 

present on left side so the equation is balanced.
[28,29]

 

 

YIELD AND ATOM ECONOMY IN CHEMICAL REACTIONS:  

1. CH4          +   2O2          —›      2H20         +      CO2 

In this equation methane reacted with oxygen and produce water and carbon dioxide, and the 

equation is balanced.
[30]

 

Total mass of reactant product 

CH4       +     2O2 

= 16+ 64 

=80 

Total mass of desired product atom 

2H2o 

=2 ×18 

= 36 

 

Total present atom economy is = (mass of desired product/total mass of product)×100 

Present atom economy is = 36/80×100 

=45% 

 

CONCLUSION 

It is conclude that green chemistry not only helps to designing various types of drug and 

synthesize product, it also help full to our environment. This knowledge give to help various 

types of industry, university and college student, green chemistry help us to protect our 

environment. And the green chemistry also eco friendly to our environment. 

 

REFERENCE 

1. B. Sreedhar, A. S. Kumar, D. Yada, Synlett, 2011; 1081-1084.  

2. J. Yang, P. Li, L. Wang, Synthesis, 2011; 1295-1301.  

3. N. Quan, X.-X. Shi, L.-D. Nie, J. Dong, R.-H. Zhu, Synlett, 2011; 1028-1032.  

4. M. Hosseini-Sarvari, E. Sodagar, M. M. Doroodmand, J. Org. Chem., 2011; 76: 2853-

2859.  



Maji et al.                                                    World Journal of Pharmacy and Pharmaceutical Sciences 

www.wjpps.com   │   Vol 12, Issue 8, 2023.     │    ISO 9001:2015 Certified Journal    │ 

 

582 

5. S. Lal, S. Diez-González, J. Org. Chem., 2011; 76: 2367-2373.  

6. B. K. Allam, K. N. Singh, Synthesis, 2011; 1125-1131.  

7. Z. Wang, X. Feng, W. Fang, T. Tu, Synlett, 2011; 951-954.  

8. A. J. A. Watson, A. C. Maxwell, J. M. J. Williams, J. Org. Chem., 2011; 76: 2328-2331.  

9. M. Poonoth, N. Krause, J. Org. Chem., 2011; 76: 1934-1936. 

10. Y. Zhao, D. Li, L. Zhao, J. Zhang, Synthesis, 2011; 873-880.  

11. M. Liu, O. Reiser, Org. Lett., 2011; 13: 1102-1105.  

12. K. C. Chunavala, G. Joshi, E. Suresh, S. Adimurthy, Synthesis, 2011; 635-641.  

13. J. Jiao, X.-R. Zhang, N.-H. Chang, J. Wang, J.-F. Wei, X.-Y. Shi, Z.-G. Chen, J. Org. 

Chem., 2011; 76: 1180-1183.  

14. T. Nakamura, T. Terashima, K. Ogata, S.-i. Fukuzawa, Org. Lett., 2011; 13: 620-623.  

15. J. Peng, M. Ye, C. Zong, F. Hu, L. Feng, X. Wang, Y. Wang, C. Chen, J. Org. Chem., 

2011; 76: 716-719. 

16. A. Procopio, P. Costanzo, M. Curini, M. Nardi, M. Oliverio, R.Paonessa, Synthesis, 

2011; 73-78. 

17. Robert thornton Morrison, Robert Neilson boyd and Saibal Kanti Bhattacharjee. ―organic 

chemistry‖ seventh edition, 1419-1427.  

18. Richard K. Henderson, Concepcion Jimenez-Gonzalez, David J. C. Constable, Sarah R. 

Alston, Graham G. A. Inglis, Gail Fisher, James Sherwood, Steve P. Binks and Alan D. 

Curzons, Green Chem., 2011; 13: 854-862. doi=10.1039/c0gc00918k. 

19. http://greenchemistry.yale.edu/javascript/tinymce/plugins/filemanager/files/principles-of-

green-chemistry.pd. 

20. Kjonaas, R. A.; Williams, P. E.; Counce, D. A.; Crawley, L. R. Journal of Chemical 

Education, 2011; 88(6): 825–828. Doi:10.1021/ed100892p 

21. Sheldon R.A, Green solvents for sustainable organic synthesis: State of art, 2005; 7: 267.  

22. Bharati V.B, Resonance, 2008; 1041.  

23. Ahluwalia V.K and Kidwai M., New Trends in Green Chemistry, Anamaya Publisher, 

New Delhi, 2004.  

24. Anastas P., Warner, Green Chemistry: Theory and Pracxtice, Oxford University Press, 

Oxford, 1998.  

25. Anastas P.T, Heine L.G, Williamson T.V, Green Chemical Synthesis and Processes, 

American Chemical Soceity, Washington DC, 2000.  

26. Singhal M, Singh A, Khan S.P, Sultan E, Sachan N.K, Green chemistry potential for past 

present and future perspectives.  

http://greenchemistry.yale.edu/javascript/tinymce/plugins/filemanager/files/principles-of-green-chemistry.pd
http://greenchemistry.yale.edu/javascript/tinymce/plugins/filemanager/files/principles-of-green-chemistry.pd


Maji et al.                                                    World Journal of Pharmacy and Pharmaceutical Sciences 

www.wjpps.com   │   Vol 12, Issue 8, 2023.     │    ISO 9001:2015 Certified Journal    │ 

 

583 

27. Gujral. S.S, Sheela. M.A, Khattri S., Singhla R.K. A Focus and Review on the 

Advancement of Green Chemsitry, Indo Global Journal of Pharmaceutical Science, 2012; 

2(4): 397-408. 

28. Robert thornton Morrison, Robert Neilson boyd and Saibal Kanti Bhattacharjee. ―organic 

chemistry‖ seventh edition, 1419-1427.  

29. Richard K. Henderson, Concepcion Jimenez-Gonzalez, David J. C. Constable, Sarah R. 

Alston, Graham G. A. Inglis, Gail Fisher, James Sherwood, Steve P. Binks and Alan D. 

Curzons, Green Chem., 2011; 13: 854-862. doi=10.1039/c0gc00918k.  

30. http://www.organic-chemistry.org/topics/green-chemistry.sht 

 

         

     

 

                         

 

 

 

 

 

 

 

 

 

 

 

 

 


