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Differences in how hydrated (carbonaceous chondrites) and unhydrated (ordinary chondrites) meteorites as ana-

logs of asteroids disrupt in a catastrophic impacts have been observed [1].  We have been attempting to create an 
analog to use in disruption experiments by hydrating an ordinary chondrite (Northwest Africa 869) to simulate the 

physical and chemical properties of carbonaceous chondrites [2].  We reported on SEM/EDX analysis of the analog 

material [3] and arranged to have the samples tested via Mossbauer analysis. We report on those results here.   

Room temperature 57Fe Mössbauer spectroscopy, in standart transmission geometry using 25 mCi 57Co/Rh       

radioactive source in sinusoidal mode, was performed at the CBPF and at the ICT. Spectra were recorded for 24 h in 

a 512 channels spectrometer and the calibration was taken at RT with α-Fe foil. The error in source velocity is less 

than 1 %. The NORMOS code was used for Mössbauer spectra analysis [4]. All isomer shifts reported in this work 

are given relative to α-Fe at RT. 

Four NWA869 samples were measured. Each sample was labelled as follows: Sample A (hydrated, shot), Sam-

ple B (hydrated, not shot), Sample C (unhydrated, not shot) and Sample D (unhydrated, shot). Bulk powder (~139 

mg) was used as Mössbauer absorber.  

The room temperature 57Fe Mössbauer spectra exhibit up to six components. In all samples, it is possible to iden-
tify the primary phases olivine, pyroxene and troilite. Small fractions of kamacite (also a primary phase) were de-

tected in Sample C (unhydrated, not shot) and Sample D (unhydrated shot). All samples present a quadrupole dou-

blet associated to Fe3+. Such a component can be attributed to paramagnetic (or superparamagnetic at RT) iron ox-

ides/hydroxides. However, only in Sample B (hydrated, not shot) it was observed a magnetic sextet (Bhf ~ 50T) 

attributed to iron oxides magnetically ordered at room temperature and associated to hematite.  

It is important to mention that these Mössbauer data are preliminary results and more Mössbauer experiments at 

low temperature are in progress, that will allow us to identify the superparamagnetic oxides/hydroxides. The loss of 

the kamacite in the Samples A and B points to anticipated changes in the mineralogy of the samples as they undergo 

hydration.  In addition, the appearance of Fe3+ in a hydrated sample is also expected.   
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