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Abstract 

Several reactions taught in Pharmaceutical and medicinal Chemistry laboratory today are 

hazardous to environment and hence needs to be modified. With an impact from Pollution 

Control Act Green Chemistry relatively newer branch. This article discuss what is Green 

chemisty, need, goal, limitation and its progress. This will acquiant the student with the 

environmental issues caused by chemical procedures. 
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Introduction 

Green chemistry is defined as environmentally benign chemical synthesis. It focuses on a 

process (whether carried out in industry or chemical laboratory) that reduces the use and 

generation of hazardous substances or by-products. Interest in green chemistry was first 

initiated in the United States after the passage of the Pollution Prevention Act of 1990. 

Subsequently, the environment protection agency (EPA). got involved in green chemistry. 

Most of the earlier environmental laws dealt with dealing with the after effects once pollution 

had taken place. However, the Pollution Prevention Act of 1990 dealt with prevention of the 

formation of pollutants. This act led the industries to devise technologies and processes that 

avoided the formation and/or use of hazardous substances. The chemists all over the world 

were inspired to devise greener reaction conditions even for earlier old synthesis. This was 

achieved by replacing organic solvent with water wherever possible. Alternating an organic 

solvent with the reactions were conducted in solid state without the use of solvents. Green 
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synthesis were developed for existing products by using starting material that use biomass 

rather than petrochemicals which were derived form non renewable natural sources. It was 

advantageous to use catalyst rather than stoichiometric reagents. Special care was taken to 

see that the products obtained were less toxic and biodegradable. 

Chemistry, as we know, has changed the life style of the people. It has brought about 

medical revolution (eg. synthesis of drugs etc.). The world's food supply has increased many 

fold due to discovery of hybrid varieties, improved method of farming, better seeds and use 

of agro chemicals like fertilisers, insecticides, and herbicides etc. The quality of life has 

improved due to discovery of dyes, plastics, cosmetics and other material of our daily use. 

All the developments resulted in increasing the average life expectancy from 47 years in 1900 

to 75 years in 1990's. This has mainly been possible due to improved health care, including 

discovery of drugs and medicines for treatment of various ailments. Another factor for 

increase in life expectancy is due to availability of pure and safe drinking water and good 

food. However, the ill effects of all the development became pronounced with the passage of 

time. The most important effect is due to release of hazardous by-products of chemical 

industries and the release of agrochemicals (particularly the pesticides, which are non-

biodegradable) in the atmosphere, land and water bodies. All these are responsible for 

pollution of the environment. Due to all these, green chemistry has assumed special 

importance. 

Need for Green Chemistry 

It has already been stated that Chemistry has played a vital role in improving our life, but all 

these developments are responsible for various environmental problems. Some of the 

environmental problems are given below. 

 

(i) Pesticides: These are chemical substances used to kill unwanted insects, fungus, rodents 

or other species. Although their use has helped to increase food production and control certain 

insect borne diseases. It is now well known that these insecticides also pose a health risk to 

humans and damage the environment. A special mention should be made about DDT. It was 

used against agricultural pests, flies, and mosquitoes. In India, DDT was used on a large scale 

for eradication of malaria. The widespread use of DDT has resulted in pollution of crop lands 

and a large number of pests have become resistant to it. When it enters the food chain, DDT 
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accumulates in the fatty tissues of animals. Stress is now being laid on the biological control 

of pests which uses harmless substances extracted from plants or friendly insects to get rid of 

unwanted species. 

(ii) Chlorofluorocarbons (CFC): These are a group of organic compounds entirely of 

chlorine, fluorine and carbon. These are extensively used as refrigerants and find wide 

applications in air conditioners, and refrigerations, as solvents in electronic industry and as 

propellants in Aerosols. These compounds are largely unreactive and stay in the atmosphere 

for very long period of time. CFC's react with ozone in the upper atmosphere under the 

influence of ultraviolet radiation. Large concentration of CFC's in the stratosphere over the 

Polar Regions have led to the destruction of ozone layer and cause ozone hole. Ozone layer, 

as we know absorb the harmful ultraviolet radiations from the sun. These harmful solar 

radiations if not checked may cause skin cancer and other ailments. In view of the harmful 

effects of CFC's attempts have been made (with success) to discover other refrigerants which 

are biodegradable. 

(iii) Acid rain: It is caused by the discharge of pollutants like oxides of nitrogen and sulphur 

by various industrial processes and power plants using coal as the source of energy. Acid 

rain, as we know washes away the nutrients in the soil, effects plants and monuments made 

of marble. In view of the adverse effects attempts are being made to use alternative sources 

of energy. 

(iv) Global warming: The release of green house gases like carbon dioxide, methane, nitrous 

oxide and CFC into the atmosphere have far reaching effects on the climate due to increase 

in average temperature of the earth's atmosphere. It is expected that the earth's climate may 

be modified in the next 50 years or so. This would, in turn, alter the earth's delicate ecological 

balance 

(e) Bhopal disaster: A most tragic chemical accident in the history of mankind in a pesticide 

manufacturing factory occurred in Bhopal, India on the night of 2nd December, 1984. This 

accident was responsible for the death of about 25,000 people and serious injuries to more 

than 200,000 people. In this accident, approximately 33 tons of methyl isocyanate (MIC), an 

extremely poisonous gas used in the manufacture of 'seven'-a pesticide, escaped from a 

storage tank and spread like mist and cloud over the city of Bhopal. The cause of the accident 

was due to failure of various controls and was attributed to human error 
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On the basis of what has been stated, it is clear that most of the environmental and 

health problems would not have been there, had the various industries followed the basic 

norms. It is in this context that green chemistry plays a vital role in keeping the environment 

clean. 

Green chemistry must permeate not only to the chemical industries, but it is necessary 

to bring about changes at the grass root level. This can be achieved by bringing about 

necessary changes in the chemistry curriculum not only in the colleges and universities but 

also in the secondary school. Bringing green chemistry to the class room and the laboratory 

will have the desired effect in educating the students at various levels about green chemistry. 

 

Goal of Green Chemistry 

Green chemistry aims to eliminate or atleast reduce the pollution by preventing it from 

happening as far as possible. In fact, the goal of green chemistry (or benign chemistry) is to 

design synthetic methodologies that reduce or eliminate the use or generation of toxic 

products, by products, solvents and all other associated products. The above goals could be 

achieved by the chemists who design the synthesis of new chemicals and their manufacturing 

processes. All possible routes for a particular synthesis must by examined and the most 

appropriate route which uses non-hazardous starting materials should be used. Of course, care 

should be taken to see that no hazardous by-product are formed. This not only minimizes 

danger to workers in manufacturing plants when they handle the chemicals but also prevents 

accidental release of harmful chemicals to the environment in case there is an explosion. This 

could be well understood by considering the manufacture of adipic acid. About 2 billion kg 

of adipic acid are required each year for making nylon, polyurethane, lubricants and 

plasticizers. The usual standard procedure of making adipic acid uses benzene, which can 

cause cancer, as the starting material. In a newly developed process that is aided by 

biocatalysis (genetically altered bacteria), the simple sugar glucose can be used as the starting 

material. Thus, starting with a safe substance like glucose to make adipic acid means that the 

use of large quantities of a harmful chemical can be avoided. 
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Limitations of Green Chemistry 

One of the fundamental environmental problem is pollution. The best course to deal with 

pollution is to follow the principles of green chemistry. In the context of green chemistry by 

pollution we mean. chemical pollution. The release of chemical pollutants to the air, water 

and land that are harmful to human health and the environment. Environmental laws have 

been formulated in various countries with a view to control the amount of release of a 

chemical in the medium in which it is released. This approach has yielded good results in 

controlling the quality of air, water and land. The limiting factor or obstacles in fixing the 

upper limit of various chemical pollutants into the various segments of the environment are 

the unknown characteristics of the pollutants whether the substance is of high toxicity, 

unknown toxicity. carcinogenicity or chronic toxicity. Due to these unknown characteristics, 

it becomes problematic, if not impossible to fix appropriate levels that the human and the 

environment can tolerate. Sufficient data on the toxicity of substances/pollutants/chemicals 

is not available, so that the levels of acceptable exposure could be determined. However, with 

generation of subsequent data that has taken place, the approach of green chemistry becomes 

possible. Green chemistry utilizes the data available on a large number of compounds and its 

effect with the understanding of which of the substances are likely to be hazardous for human 

health and the environment, and better understanding of the mechanism of action by which 

this hazardous substance is derived, chemists can successfully design safer chemicals. 

Progress of Green Chemistry 

There have been several novel green innovations that have been implemented by the Industry. 

As already stated, the process like metathesis have revolutionized the progress of green 

chemistry, there is concerted efforts by scientists/chemists in a number of other areas to 

reduce environmental pollution (degradation) caused by chemical industry. One such 

example is the use of liquid carbon dioxide as an environmentally benign medium for dry 

cleaning. Due to this, the use. of volatile organic solvents like perchloroethylene has been 

considerably reduced. Carbon dioxide has also been used as a suitable medium in 

fluoropolymer manufacture. Due to its cheap cost, non-toxic and non inflammable nature, it 

is an excellent alternative medium for several industrial applications. 
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The chemical industry has developed at a fast rate and it is now the first priority of the 

governments and the various chemists working in the academic institutions and industries to 

follow the concepts of green chemistry. All these efforts will go a long way in curbing the 

environmental degradation. 

Conclusion. 

Green Chemistry approach will contribute in sustainable development. Many industries like 

textile dyes, plastics, pharmaceutical agro are practicing green chemistry. Many examples of 

in various fields are obtained which follow The basic principles of green chemistry of 

providing us a platform to overcome the unwanted, harmful impacts of chemistry. 
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