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Introduction:  Recently, sulfate-rich layered depo-

sits have been identified on the surface of Mars [1], 
[2], [3]. The observations are consistent with sulfate 
formation from oxidation of pyrite in an aqueous envi-
ronment [4], [5]. Here we report a reaction for sulfate 
formation from pyrite under conditions similar to the 
present  martian environment, i.e., the absence of wa-
ter. 

 
Experimental:  A sample of pyrite is placed in a 

sealed reaction chamber with gases like oxygen, carbon 
dioxide or argon – but no water. The reaction chamber 
is exposed to gentle mechanical agitation as described 
elsewhere [6].  This motion is expected to mimic the 
mutual rubbing of mineral grains by the wind. After 
several days of agitation, the sample was analyzed by 
Mössbauer spectroscopy and X-ray diffraction. 

 
 Results: Representative Mössbauer spectra are 

shown in Fig. 1 
 

-3 -2 -1 0 1 2 3 4 5

velocity (mm/s)

R
el

at
iv

e 
tra

ns
m

is
si

on
 (a

rb
. u

ni
ts

)

Experimental
Simulation
FeS2
FeSO4

Pyr-glass

Pyr-particles

 
Fig. 1: Mössbauer spectra obtained from an agitated sample 
(Pyr-glass) compared to the Mössbauer spectrum of the ori-
ginnal sample (Pyr-Particles).  

 
Both Mössbauer- and X-ray spectra show spectral 

lines that are not present in the sample before agitation. 
These lines can be identified as ferrous sulfate.  
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