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Fractionation Mechanisms of Stable Isotopes
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The isotopic compositions of elements would change during biogeochemical processes, namely the
isotope effect (fractionation). Understanding the mechanisms driving isotope fractionation aims to
better constrain the corresponding biogeochemical reactions, which readily benefits studying the issues
of environmental and climatic changes. This lecture includes the basics of isotope fractionation
mechanisms and relevant models that can be applied to the fields of biogeochemical studies.
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09:00-09:20 Lecture introduction

6/27(- ) 09:20-10:20 General characteristics of isotopes: Relative stable or not
10:30-11:30 Radiogenic isotopes & decay processes
11:40-12:40 Natural fractionation of stable isotopes
09:00-10:30 Isotope effects: principles & mechanisms

6/28(=) 10:50-11:50 Isotope fractionation processes: equilibrium & Kkinetic models
12:10-12:40 Isotope fractionation processes: Rayleigh models
09:00-10:00 Principles of mass spectrometry

6/29(=) 10:10-11:00 Isotopic determinations using mass spectrometry
11:20-12:40 Mass bias effect on mass spectrometry (3 ¥ 2 & "¢ i)
09:00-10:00 Isotope fractionation in various systems: principles

6/30(z ) 10:10-11:00 Reversible or irreversible reaction, closed system at steady state
11:20-12:40 Modeling (7 £ 2 % " § %)
09:00-09:40 Reversible or irreversible reaction, open system at steady state

T(T) 09:50-11:00 Modeling (3 £ 2 § *&F %)
11:20-12:40 Exam (3 §£2 % %%§ ®)
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1. Characteristics of isotopes

2. Isotope effects and their consequences in open and closed systems

3. Applications of stable isotopes in biogeochemical relevant studies
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Stable Isotope Geochemistry (7th Edition) Jochen Hoefs 2015.Springer.
https://link.springer.com/book/10.1007%2F978-3-319-19716-6



