Thermodynamics and The Rubber Band 

G = H - TS
Consider this "reaction" or thermodynamic process:

Rubber Band (Stretched) <===> Rubber Band (Contracted)

Q: Which direction is thermodynamically favored for this reaction to occur and therefore can be assigned a G value that is negative?

A: 

Q: When a stretched rubber band is held near ones lips and then released, it will feel cool on the lip. What does this tell you about the enthalpic contribution, H, to the G of the contraction process?  i.e. What is the sign of H? Explain

A:
 Q: You now the sign of G and the sign of H, so what must the sign of S be for the contraction of a rubberband?

A: 
Q: Therefore, are the molecules in the band becoming more ordered or disordered during the contraction process? 
A: 
Q: So what must be happening to the molecules in the rubberband?

A: 
 Q: Are bonds breaking or forming during the forward reaction? Explain.

A: 
 Q: Explain.

A: 
 Q: If the molecules of rubber bands are hydrocarbons, what type of bonds are formed when the band is stretched?

A: 
 CONCLUSION: Contraction of the rubber band is entropy-driven (and enthalpy-opposed).

Q: Will this process be spontaneous at all temperatures?

A: 

 Think About It

How does this example pertain to protein folding (or formation of lipid bilayers)?

NOTE- 

In discussion of spontaneous protein or nucleic-acid folding, or spontaneous assembly of bilayers, it's more important to distinguish the enthalpic and entropic contributions in these processes, rather than segregating the hydrophobic effect from other forces, which are entirely enthalpic. Reason: The hydrophobic effect has both enthalpic and entropic components (enthalpic: London dispersion forces; entropic: the ordering of the large molecules, and the disordering of water.)

� Based on a classroom demonstration script written by Gale Rhodes and found at the following website:  � HYPERLINK "http://www.usm.maine.edu/~rhodes/Goodies/RubBandThermo.html" ��http://www.usm.maine.edu/~rhodes/Goodies/RubBandThermo.html�








