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Future: 
Clumped isotopes: Δ47 
are independent of this 
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Interatomic distance 

Isotope effect associated with zero-point energy: 

ABSOLUTE ZERO 

ZERO POINT 
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DISSOCIATED ATOMS 
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Physio – Chemical differences 
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Because the kinetic energy for heavy and light isotopes is 
the same, we can write: 

 
 
 
 
 
This means for 12C16O and 13C16O that regardless of the 
temperature, the velocity of 12C16O is 1.0177 times that of 
13C16O, so the lighter molecule will diffuse faster and 
evaporate faster. 
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Isotope effect associated with Kinetic: 
Kinetics 



Δ44/40Cacalcite-aq  vs. Precipitation Rate 

Tang et al, GCA, 2008 
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