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Motivation
• Proteins

– Renewable feedstock
• Abundant, readily separated in 

waste stream, chemically 
versatile molecules

• Glycerol plasticization: 
simple, tried and true 
technology
– easy processing, enhances 

properties
– Not fully understood  



Technical approach 
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Protein plasticization with glycerol

Net change in secondary 
structure

Glycerol

Dehydrated protein



FTIR Amide I peak 
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Using %Glycerol > c*

Glycerol

Dehydrated protein



Modulus vs. Glycerol - *
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Thermodynamic model

  
E ∝   ρ RT

Me
 
ρ ∝  1

Glycerol[ ]
 = v.weak dep.~ const.

Me ∝  
Glycerol[ ]

physical interactions[ ]
 Me ∝   

Glycerol[ ]
Cys,H − bond,b − sheet[ ]

E ∝   RT [Cys]
Glycerol[ ]

Me ∝   
Glycerol[ ]

Cys[ ]



Modulus at c* is function of cysteine 
content
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