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Is green chemistry safer chemistry?

Green chemistry Safer chemistry=

SafetyGreenness
Performance



Perspectives lead to different priorities: Green duality



A holistic approach to green chemistry and safety

• Incorporates concepts of scale and perspective
• Incorporates safety concepts by necessity
• Provides student ownership
• Ties green and safety concepts to increased efficiency
• Unique to ‘Pilot Plant Clemson’
• Dynamic 



Green Duality: perspective and scale 

  



Incorporating process green chemistry and safety

  



Experiment in green fashion: triphenylmethane dye synthesis



Crystal violet synthesis is our “product”



• Cheap
• Low Toxicity
• Low Vapor Pressure
• Non flammable
• Tunable 

• Derived from renewable sources
• Solvent can also act as catalyst
• Easy to Prepare wit 100% Atom 

Economy
• Recyclable* 

Deep Eutectic Solvents (DES) as a greener alternative

   



DES based synthesis increases greenness and safety
Taber
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Green metrics don’t always scale simply

 

 

 
 

 
 

 
 

 

Bench level Institutional level



 Safety metrics allow quantification of hazards and risk

   

  

 

 

 

 

 

 
   

 
 



Dynamic, iterative modification provides student ownership



Dealing with the atom economy and E-factor problem



Conclusion

• Ongoing partnership between Research Safety and faculty

• Connects green chemistry and safety as a function of scale

• Provides ownership to students through continuous 
iterations

• Safety concepts and practices incorporated directly




