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Understanding multiple stable and non-
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Mass-dependent (equilibrium, kinetic) fractionation
(MF) of isotopes of masses i, j, and k of element E
between 2 phases/reservoirs A and B (fractionation
due a MF process) is described by
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Quantum mechanics dictates that @54 can vary

between 0.5 (if i —j=1and i -k =2) and
-1
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T. An example is oxygen: for MF of oxygen
05< 0;27’16 <0.5305 with lim, 0;27"6 =0.5305.
Hence variations in A'’O due to MF alone are ex-
pected. It follows for all Elements E with > 2 iso-
topes: i) rocks, minerals, water, and gases do not fall

on a common mass fractionation line (the concept of
a terrestrial fractionation line is incorrect), ii)

Ggf’ﬁ(T) is a thermometer, and iii) Ol'sf’j(T) is a

fractionation process indicator.

Cite abstract as:

Pack, A., Herwartz, D. (2013) Understanding multiple stable and non-radiogenic isotope fractionation
processes. Paneth Kolloquium, Nordlingen (Germany), abstract URL:

http://www.paneth.eu/PanethK ol loquium/2013/0107.pdf (abstract #0107).




