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Studies of the interactions of nitrous acid in the  
redox system of neptunium in nitric acid solutions 
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Introduction 

Reaction of nitrous acid with neptunium in nitric acid solutions 
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Table 1: Comparison of experimental results of studies of reduction of Np(VI) by HNO2 

Experimental conditions Rate equation and kinetic parameters Ref. 

Na/HNO3 solutions 
cHNO3 = 0.18-3.0 M 

Error! Objects cannot be created from editing field codes. 

k1 = 0.97 s–1, k2 = 15.5 M–0.5s-1 (at 20C,  = 3 M) 

EA1 = (62.4  1.3) kJ/mol, EA2 = (64.9  1.5) kJ/mol 

[10] 

Na/HClO4 solutions 
cHClO4 = 0.1-1.0 M 
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k1 = 2.01  0.45 M–1s–1 and k2 = 1.56  0.07 s–1 (at 25C,  = 1 M) 

EA1 = (51.5  2.4) kJ/mol, EA2 = (70.0  4.4) kJ/mol 

[11] 

Li/HNO3 solutions 
cHNO3 = 0.75-4.0 M 
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k* = (0.159  0.014) M–0.2s–1 (at 20C,  = 4 M) 

EA = (57.3  1.6) kJ/mol 

[13] 

Radiolytic production of HNO2 in nitric acid solutions and its reaction with H2O2 


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Figure 1: Absorption spectra of nitrous acid (HNO2) and  
peroxonitrous acids (HOONO) used for fitting kinetic data 

Baseline subtracted for the 1 M total nitrate absorbance, temperature 2.5C 

Figure 2: Reaction of 5.0 mM HNO2 with 10 mM H2O2 in 0.75 M HNO3 + 0.25 M LiNO3 at 2.5C 

Symbols represent actual concentrations determined from deconvolution of stopped-flow spectra,  
lines represent the fit of the numeric model based on the two consecutive reactions (4) and (5) 
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Gamma irradiation of Np solutions in HNO3 with methylurea as scavenger for HNO2 

Table 2: Effect of 100 mM methylurea on the redox speciation of neptunium in  
irradiated and non-irradiated 4 M HNO3 solutions in presence of methylurea 

Dose (kGy) 

100 mM methylurea 
(irradiated) 

100 mM methylurea 
(non-irradiated reference) 

Np(IV) Np(V) Np(VI) Np(IV) Np(V) Np(VI) 

00 00% 00% 0% 0% 06% 94% 

20 43% 57% 0% 0% 17% 83% 

40 94% 06% 0% 0% 21% 79% 

60 91% 09% 0% 0% 24% 76% 
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