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aBstract
Tetrataenite is an equiatomic and highly ordered, non-cubic Fe-Ni alloy mineral that forms in meteorites from the distortion of fcc taenite due to extremely slow cooling. The mineral has drawn much
phase an alternative to the REE-based permanent magnets. Barring only a few passing mentions, the
restrial tetrataenite from an ophiolite-hosted Ni-bearing magnetite body from the Indo-Myanmar ranges,
northeast India. Although the mineral assemblage surrounding it is very similar to that found in the
meteorites, the postulated cooling regimes cannot be similar. The mineral is formed as a consequence
of hydrothermal alteration of ferromagnesian minerals of the olivine and pyroxene groups. Iron and
thermal origin of tetrataenite warrants a re-examination of the Fe-Ni phase diagram at low temperatures
slow cooling of fcc taenite in meteorites. It also opens up a new vista for adoption of a hydrothermal
route to synthesize this rare material.
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introduction
Metallic Fe-Ni alloy is ubiquitous in meteorites although its
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formed when meteorites cool slowly below 320 C, which is
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The cooling below 320 C could be even slower and is important for the ordering of Ni and Fe in the atomic structure. Since
below this temperature the auto-diffusion in the Fe–Ni system
is insignificant on laboratory timescales, tetrataenite cannot be
produced artificially by simple annealing of compositionally
equivalent taenite phase with a disordered structure. Therefore,
significant amounts of tetrataenite are found only in meteoritic samples that have suffered a slow and very long cooling

in which there is substantial reducing potential due to the presence of H2

can be produced in a small scale synthetically by neutron- or

cite and taenite. Kamacite is characterized by a relatively low

restricted to the awaruite group (Ni2Fe to Ni3
Ni ratios where Ni concentrations sometimes reach up to 75 wt%
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Fe-Ni alloy mineral that generally forms from the distortion
of fcc taenite, has been established as a distinct mineral phase
51 wt% Ni, it presents a tetragonal structure
(superstructure L10
P mmm a = 2.533
and c
however, argued that tetrataenite is only metrically tetragonal
and its structure has monoclinic symmetry. The mineral is found
mainly in extremely slowly cooled meteorites (cooling rate of
a few degrees per million years for the temperature interval of

tetrataenite in an ophiolite-hosted, Ni-bearing magnetite body
from the Indo-Myanmar ranges of northeast India and discuss
its characteristics, mode of occurrence, chemistry, and genesis,
as well as the possible technological consequences of its occurrence in such an environment.

Methods oF investigation
Five samples from the magnetite body were investigated using a Leica optical
petrological microscope. Quantitative microchemical compositions of the mineral

