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DESCRIPTION 

 

Gallium (Ga) is found in the periodic table third major group, fourth period with 

atomic number 31. The abundances of elements in the earth's crust steadily 

decrease as the atomic number increases, which are mostly connected to the 

stabilities of the atomic nucleus. Gallium is found in relatively small amounts in 

the earth’s crust. In general, the quantity of Gallium in the earth's crust ranges 

between fifteen and nineteen parts per million. As a result, Ga has a very limited 

ability to create distinct minerals in the earth's crust. Gallium is a typical 

dispersive element that rarely forms an independent mineral. Gallium and 

Aluminium (Al) have very diverse geochemical behaviour, owing to their differing 

distribution proportions in the crust. Gallium and Zinc (Zn) are neighbouring 

elements in the periodic table that belong to the same era. As a result, they 

share various chemical features, such as ion radii and chemical properties. 

Gallium and Aluminium are geochemically related elements that may coexist 

throughout various geochemical processes such as crustal development or 

weathering. 

Gallium and Aluminium are members of the same elemental group and Aluminium has no isotope. Gallium can be 

used to examine the geochemical behaviour of Aluminium. Gallium could infiltrate mineral crystal lattices 

containing Aluminium and Zinc via isomorphism. As a result, Gallium is found mostly in the minerals like bauxite, 

cassiterite and sphalerite. Gallium is made up of two stable isotopes. Gallium geochemistry research has been 

ongoing for nearly two decades. However, due to the highly distributed nature of the Gallium element, few studies 

on Gallium isotope geochemistry have been conducted. Gallium isotope geochemistry research has just recently 

become active, with the advent of Gallium isotope analytical technologies. The precision of isotope analysis has 

risen significantly with the invention of multiple collector inductively coupled plasma mass spectrometry, allowing to 

accurately acquire Gallium isotope compositions of varied substances. 

Previous studies have discovered that the Gallium isotope fractionations of terrestrial samples are extremely 

modest. As a result, there was minimal research on Gallium isotopes for a long period. Gallium isotope fractionation 
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can occur in a variety of processes, including evaporation and mineral particle adsorption. Their findings showed 

that Gallium isotope composition changes are widespread in natural samples. Gallium isotopes have been 

increasingly popular in the study of early earth evolution and the environment in recent years. Gallium is a fairly 

volatile element with a temperature of half-mass condensation. Gallium has higher evaporation and condensation 

temperatures than Zinc, which is its neighbouring element. Gallium could be used to replace Aluminium in the 

feldspar lattice. Gallium on the other hand, is a type of siderophile that can be condensed into Fe metal. When the 

temperature drops, 80% of the Gallium in these two solid hosts is deposited. Gallium differs from its main-group 

member Boron (B), which effectively substitutes Aluminium in the feldspar lattice. As a result, Gallium-containing 

species might easily volatilize and sublimate to gas phase at high temperatures. 

Gallium isotope fractionation studies provide another avenue for investigating the specifics of evaporation 

processes. Volatile elements are critical to the chemical evolution of planets. According to studies, the moon is 

volatile-depleted and stable isotope fractionations of moderately volatile elements may have occurred during the 

giant-impact event that formed the moon. This study found that Gallium isotopes could be fractionated during moon 

vaporisation processes but could not be fractionated during earth igneous events within analytical uncertainty. As a 

result of the massive influence, Gallium becomes a critical component in studying evaporation processes. Quantum 

chemistry can be used to determine the basic Gallium isotope fractionation factors of various Gallium-containing 

compounds. 


