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S-Figure 1,  PXRD measurement of the residual product of FeS2 marcasite after the TG-
DTA measurement under argon atmosphere.  

 

 

 



 

S-Figure 2, X-ray photoelectron spectra show marcasite has higher energy state than 
pyrite. Comparison of the Fe 2p (a) and S 2p (b) spectra of marcasite and pyrite, 

respectively. 

 

 

S-Figure 3, Isothermal annealing experiments of lab-prepared marcasite at 450 °C. The 
Ts1 line indicates the starting formation time of FeS2 pyrite. 

 



 

S-Figure 4, Isothermal annealing experiments of lab-prepared marcasite at 550 °C, 
600 °C, and 650 °C, respectively.  

 

 

 

 



 

S-Figure 5,  PXRD measurements of FeS2 marcasite after the isothermal annealing 
experiments at 700°C after 3 and 480 min, respectively. At 700 °C, we observed the co-
existence of FeS2 pyrite and the FeSx (NiAs-type).  

 

 

 

 

 

 

 

 

 



 Table 1: Γ point phonon frequencies (in THz) in marcasite, at the two transitions states 
and in pyrite. The full details including the eigenvectors can be found in the phonopy 
YAML files in the SI.  

 


