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Figure 3. XANES spectra of the materials studied at the L2 and 
L3 edges of Fe and Ni in the TEY mode. Red line stands 
for dehydrated sample, blue line – for the hydrated one. 

 

In the simulations of XANES spectra we have used 
the FEFF 8.4 XAS software and the IFEFFIT library-
based software - ARTEMIS and ATHENA - to generate 
the sample and analyse the simulation results, 
respectively. Subsequent releasing of water molecules 
was realized by removing the two inequivalent molecules 
(1 and 2) in the unit cell. Four variants have been 
examined, i.e. both molecules present, molecule 1 
present, molecule 2 present, none of them present. The 
resulting spectra are shown in Figure 4. 

 

 
Figure 4. Simulated XANES spectra 

of (H3O)[Ni(cyclam)][Fe(CN)6]·5H2O, at the L3 edge of Fe and 
Ni. 

 

A comparison of the experimental XANES spectra 
after 4 hrs in vacuum and 14 hrs in vacuum shows that 
the Ni spectrum does not change at all, whereas the Fe 
spectrum varies considerably. An inspection of the 
simulated spectra shows that the agreement with the 
experimental Ni spectrum can be obtained if the 
molecule 2 is released first and after 4 hrs in vacuum this 
process is completed within the probing depth of TEY 
detection, i.e. tens of nanometres. Release of the 
molecule 1 does not have further impact on the spectrum. 
This scenario is consistent with narrowing an shifting the 
center of gravity of the Fe L3 edge to lower energies 
between 4 hrs and 14 hrs in vacuum, when possible, the 
process of releasing of the molecule 1 occurs. 

Thus, we can conclude, that the process of 
dehydration of (H3O)[Ni(cyclam)][Fe(CN)6]·5H2O in 
vacuum occurs with a certain order of releasing 
particular inequivalent water molecules, which could be 
determined from a comparison of changes in the 
experimental simulated Fe and Ni L-edges XANES 
spectra. 
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