
TIPS FOR TEACHING GREEN CHEMISTRY TO STUDENTS 

Green chemistry is a fundamental approach to evaluating chemical processes and products, focusing on 

protecting human health and the environment.  The twelve principles of green chemistry, summarized below, 

are a common reference point for evaluating environmental impacts of chemical processes and are used for the 

design of safer chemical reactions.  Various metrics have been developed to evaluate the environmental and 

health impacts including amount of waste generated, toxicity of reagents used, and energy use at each stage of 

development.  A complete evaluation of a chemical process is termed a Life Cycle Analysis which considers 

everything from extraction of feed stocks to disposal of final products (“cradle to grave”). 

1. Prevention 

It is better to prevent waste than to treat it or clean it up 

Prevent students from generating excessive amounts of waste. 

2. Atom Economy 

Maximize the incorporation of all materials used in the process into the final product 

Chemical syntheses should be designed to maximize the number of reagent atoms incorporated into products 

3. Less Hazardous Chemical Syntheses 

Use and generate substances that possess little or no toxicity to human health & the environment 

4. Designing Safer Chemicals 

Chemical products should be designed to affect their desired function while minimizing toxicity 

5. Safer Solvents & Auxiliaries 

6. Design for Energy Efficiency 

Energy requirements should be recognized for their environmental/economic impacts and minimized 

accordingly 

Remind students to turn off hot plates and other equipment when not in use 

7. Use of Renewable Feedstocks 

8. Reduce Derivatives 

Minimize use of protecting groups/temporary modifications 

9. Catalysis 

10. Design for Degradation 

Chemical products should be designed to degrade to innocuous by-products 

11. Real-Time Analysis for Pollution Prevention 

12. Inherently Safer Chemistry for Accident Prevention 

All safety aspects of chemical processes should be considered and potential hazards eliminated or 

minimized.  Substances should minimize the potential for chemical accidents (e.g, explosions, fires). 

Always reinforce proper safety practices (e.g., proper personal protective equipment safe 

handling of flammable substances, proper ventilation)  

 


