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Abstract: Vanadium (V) is an important f{irst-row transitional metal element. Because V is a multi-valence
element that is widely distributed in the Earth, the abundance variations of V in nature can be used to study
redox conditions of geological processes. High-precision V isotope analytical methods were recently developed
using the multi-collector inductively coupled plasma-mass spectrometer (MC-ICP-MS). V isotopic composition
of the bulk silicate Earth (BSE) has been estimated. The difference in V isotopic composition between the BSE
and meteorites may provide new constraints on the origin and formation of the Earth. Notable V isotope
fractionation was observed during fractional crystallization of melt at high temperatures, thus V isotope
geochemistry could provide a potential new tool to study the physical-chemical conditions, especially those
related to redox reactions. In addition, it is also promising to apply V isotopes to environmental geochemistry
and biogeochemistry in the future because there should be larger V isotope fractionation in low-temperature
geochemical processes.
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