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The presence of the ordered phase Fe-Ni with superstructure
L10 has been detected in Josephinite by MUssbauer spectroscopy.
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IRON-NICKEL ALLOY SUPERSTRUCTURES IN THE MINERAL JOSEPHINITE

Detailed studies of the mineral Josephinite has shown
the presence of two Fe-Ni phases in this minerall). One is the
ordered FeNi; cubic alloy, and another is a not completely cha
racterized phase containing less proportion of Ni.

Recently MUssbauer spectra of Josephinite were publi -
shedz). The results of these interesting investigations indicate
the possible presence of a noncubic Fe-Ni alloy. This evidence
comes from the presence of a quadrupole interaction in the
magnetically split component of the MBssbauer spectra.

An iron-nickel alloy giving rise to a quadrupole splitting
has recently been identified in some iron meteoritess’4’5’6’7.
This alloy has the approximate composition Fe-Ni(50-~50) and the
L10 structure, which is fct. The M8ssbauer spectra at room tem-
perature of this alloy shows a magnetic hyperfine field of
Hi = 289%k0e+2k0e and a quadrupole shift of AE = +0,20 %%E’

Recently it has been observed that mechanical treatment
such as filing of the meteorites can induce phase transformations

in the Fe-Ni alloysg).

For this reason we have investigated the
nature of these alloys in Josephinite by measuring the M.S. of
thin sections instead of powdered samples of the mineral.

We have found that the magnetically split part of the
M8ssbauer spectrum can be fitted with the spectrum of the ordered
phase FeNi3 and that corresponding to the ordered phase FeNi (fig. 1).
At room temperature the hyperfine field of the FeNi3 phase is
Hi = 277 kOe and no quadrupole shift is present whereas the
FeNi phase has H, = 289 kOe and AE = +0.20 mms >.

the.hyperfine fields of both phases increase by 15 kOe on going

The values of

. to iiquid nitrogen temperature.

MUssbauer spectroscopy thus indicate the possible
presence of the ordered phase of the type FeNi in Josephinite, as
previously found in iron meteorites. Preliminary results from
X-ray diffraction analysis also indicate the existence of the
ordered FeNi-phase in Josephinite. However more investigations
are needed to understand in detail the structure of these interes-
ting iron-nickel minerals.
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Fig. 1 - Mdssbauer Spectra of a thin section of Josephinite
§§amp1e # 2, ref. 2) measured at 110K with a 25 mCi

Co/Rh source .



The presence‘of the ordered FéNi—phase in iron
meteorites is ascribed to the very slow cooling rate (1°C per
106 years) of the meteorite, when it resided in the mother planet.
_ The presence of the ordered FeNi phase in Josephinite
may help to elucidate the origin of these unique nickel-irons,

which recently has been extensively discussedg’lo’ll).
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