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Over fifty years ago, the description of plutonium peroxo complexes started with the addition of hydrogen 
peroxide to acidic Pu(IV) solutions, forming colored species in solution. The solutions were reported to 
transition from the brown to the red color as H2O2 concentration increased. Several structures have been 
postulated.[1] The excessive addition of H2O2 to Pu(IV) acidic solutions was reported to form green 
precipitates, used as precursors for the purification of Pu solutions prior to PuO2 synthesis or for nuclear 
spent fuel waste management.[2] Nowadays, the literature surprisingly offers only one resolved structure 
for Pu peroxo compounds: a dimeric peroxo carbonato compound exhibiting bridging µ2-η
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[3].  
 
In this study, we synthesized a new peroxo compound of tetravalent plutonium by diluting Pu(IV) acidic 
aliquots into highly concentrated solutions of H2O2 (n(H2O2)/n(Pu) ratio > 10) at a pH of 1-2. Such a 
procedure resulted in the formation of a stable green solution devoid of any precipitate. The solution 
displayed distinct absorption bands at 455 nm and 820 nm with a broader one located in the 654-660 nm 
region (Fig. 1.a). Upon drying, the solid precipitated as a green compound exhibiting an absorption spectra 
identical to the stable green species observed in solution. This observation, in combination to laboratory 
and synchrotron characterization techniques, allowed to clarify the coordination sphere of the Pu atoms 
and the presence and nature of the peroxo ligands in the structure (Fig. 1.b). The approach allowed us to 
propose a relevant polynuclear structure agreeing with the clues acquired from the different techniques.  

 
Figure 1(a) Vis-NIR absorption spectra acquired in solution for the (A) brown (495, 541 and 658 nm), (B) 
red (510 and 530 nm) and (C) green (455, 654-660 and 821 nm) peroxo complexes or compounds of 
Pu(IV) in nitric media. Insert: photography of the respective solutions (b) FT of the experimental k
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weighted EXAFS spectrum (black) measured on the green peroxo complex in solution (5 mM). Blue and 
orange circles stand for the fits. 
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