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Introduction: Iron meteorites demonstrate variations in the 

Fe-Ni-Co minerals related to the processes of their crystallization 
from a melt and further shock and reheating in the space [1]. Var-
iations in Ni and Co concentration and metal composition with 
-Fe(Ni, Co) and -Fe(Ni, Co) phases in iron meteorites are re-
flected by the 57Fe hyperfine interactions. Therefore, Mössbauer 
spectroscopy is a useful tool for analysis of the Fe-Ni-Co miner-
als in various iron meteorites. In this work four iron meteorites 
such as Sikhote-Alin IIAB and Anyujskij IIAB, Sterlitamak 
IIIAB and Aliskerovo IIIE-an were chosen for the study using 
Mössbauer spectroscopy. 

Experimental: Firstly the slices of meteorites samples were 
analyzed using metallography and scanning electron microscopy 
(SEM) with electron dispersive spectroscopy (EDS). Then the 
powdered samples were prepared from the thin surface layers of 
meteorites slices. These powdered samples of meteorites were 
studied using X-ray diffraction (XRD) and Mössbauer spectros-
copy with a high velocity resolution (details of the latter tech-
nique were given in [1]).  

Results and Discussion: The metallography and SEM with 
EDS analysis demonstrated the presence of -Fe(Ni, Co) phase 
in Sikhote-Alin IIAB and Anyujskij IIAB with ~5 wt.% of Ni 
content. In contrast, Aliskerovo IIIE-an and Sterlitamak IIIAB 
showed the presence of both -Fe(Ni, Co) and -Fe(Ni, Co) 
phases. The content of Ni in kamacite was ~6 wt.% (Aliskerovo 
IIIE-an) and ~7 wt.% (Sterlitamak IIIAB) while that in taenite 
was ~37 wt.% (Aliskerovo IIIE-an) and ~32 wt.% (Sterlitamak 
IIIAB). Sikhote-Alin IIAB and Anyujskij IIAB contain also 
rhabdite microcrystals in kamacite matrix. XRD study also 
demonstrated the presence of kamacite in Sikhote-Alin IIAB and 
Anyujskij IIAB and small amount of taenite in addition to the 
main -phase in Aliskerovo IIIE-an and Sterlitamak IIIAB. Pre-
liminary Mössbauer spectra of these meteorites measured at room 
temperature showed six-line patterns with visual asymmetry of 
the second and the fifth peak intensities. The Mössbauer spectra 
of Aliskerovo IIIE-an and Anyujskij IIAB samples were better 
fitted using a superposition of three magnetic sextets while the 
Mössbauer spectra of Sikhote-Alin IIAB and Sterlitamak IIIAB 
samples were better fitted using a superposition of four magnetic 
sextets. The values of magnetic hyperfine field obtained for these 
components were supposed to be a result of variations in Ni and 
probably Co concentration within the same phase that leads to 
variation in the local microenvironment of the 57Fe nuclei and 
appearance of several spectral components with different hyper-
fine parameters.  
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