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Report:  
 
This XANES experimental work was successfully carried out in full remote mode applying the automated 
acquisition procedure of the beamline. 
 
The 6 allocated shifts were split into two sessions (May and June) to optimize the fairly long (3-4 weks) 
chemical syntheses of the samples, the sample preparations, and the Noise-over-signal ratio. 27 pellets were 
prepared with cellulose binding ligand with a weight of compounds predicted by Athena software. Other were 
mineral references lent by Alain Manceau. 
 

 
Figure 1: (A) Photographs of the sample holders prepared for transmission XANES measurements (#1) and for 
the fluorescence XANES measurements (#4) in the May session. (B) Photograph of the sample holder 
prepared for the definitive transmission XANES spectra acquisition.  
  



 

The first exploratory session was carried out on 17 pellets + 3 standards on tape+ the calibrating Nickel foil of 
the BM31 beamline. This session displayed that all the applied thermal annealing of the Ni-complexes under 
air severely oxidized the synthesized Ni-porphyrn complexes, even if encapsulated in Silica. Besides, while 
the statistics of the fluorescence spectra were entirely satisfactory, those of the spectra acquired in 
transmission mode could be improved.   
 
The final second session was carried out in June. New Ni-porphyrin complexes were synthesized and 
incorporated in silica. Thermal annealing was carried out under Argon. All the spectra were acquired in 
transmission mode with a fully satisfactory statistical quality.  
 
Based on these two experimental sessions, the first set of spectra of inorganic Ni-porphyrinoid complex, 
thermally annealed or not, is fundamental for constraining the interpretation of the nano-XANES recorded on 
the >3.3 Ga  microfossils is now acquired. 
 

 
Figure 2: Synchrotron radiation XANES spectra at the Ni K-edge to display the quality of the statistics of the 
spectra acquired on the pellet prepared with the synthesized powder of Ni-porphyrinoid complex (tri-
phenylporphyrin) annealed under reducing atmosphere at 310°C (right) and two reference compounds: Ni-
oxalate complex (left) and commercial NiO and synthesized (left and right). 


