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Abstract: Nitrous acid should be scavenged in the partitioning step of Purex process because it
affects the valence of plutonium and some of other nuclides. Dihydroxyurea (DHU) was found
to be a promising reductant to stabilize Pu([l[ ). The reaction kinetics of DHU with nitrous acid
was studied in HCIO, and HNO,; media. The reaction rate equation is expressed as
—dc(HNQO,) /dt= k + c(HNO,)' + ¢(DHU)" « ¢(H") *¥_ In HCIO, and HNO; media, the
reaction rate constants are (2. 3740, 04) mol®" /(L*" « min) at §=15 C, I=0.5 mol/kg and
(1.2940.06) mol™" /(L"" « min) (n=8) at =10 C, I=0.5 mol/kg, respectively. The re-
action rate constant decreased slightly with the increase in ion strength. The effect of tempera-
ture on the reaction rate was also studied and it was found that the reaction rate increased

quickly with the increase in temperature. The reaction activation energies are 68. 2 kJ/mol and
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76. 8 kJ/mol in HCIO, and HNO, media, respectively. In 0.5-3. 0 mol/L nitric acid solutions,

excess DHU can stabilize Pu ([[[ ) well over 48 h.
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Fig. 1 Reaction of DHU with

HNO, in HCIO, medium
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co (DHU) =0. 20 mol/L, ¢, (HNO,) =5. 00 X , In %', In ¢, (CHNO,)
107% mol/L R NaClO, , 7, 7
I, 1 — 0. 15, 2) y =
, —0.15, HNO, —0.15 s
2, 2 , , r=0.99,
0.40~2.00 mol/kg ,
k' , . 2 I
k'
1 HCIO, DHU Table 2 The apparent rate constant k', of
HNO, reaction system at various ionic strength
Table 1 Rate constant k; of I/ (mol » kg=") %'t/ min~!' |I/ (mol+ kg ') %'y/ min!
the reaction in HCIO, medium 0. 40 2.73 1.20 2.58
0. 80 2.71 1. 60 2.46
co(DHU )/ ¢ (HCIOy) / k'y/ ky/ (mol®15
(mol « L™1) (mol « L™ 1) min~! L% ¢« min 1)
5.00X1072 2.00 2.15 2.39 =
0.10 2.00 2.14 2. 38 ‘f
0.15 2.00 2.07 2. 30 ‘Q*
0. 20 2.00 2.16 2. 40 g
0. 20 1. 60 2.18 2.34 I
0.20 1.20 2. 36 2.42 =
0. 20 0. 80 2.46 2.38 i
0. 20 0. 40 2.69 2.35
(Note): =15 C, I=0.50 mol/kg
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0o 10 'C, I=0.50 mol/kg, NaNO; I,
HNO, 0.51~2.55 mol/L , I ,
k= (1.294+0.06) mol™¥ /(L% « min) 4, 4 ,
(n=8), 0.51~2.01 mol/kg
k/
3 HNO; DHU HNO, 2.3
Table 3 Rate constant &, of , HCIO, HNO;
the reaction in HNO; medium R s HNO,
o (DHU )/ «(HNOy / &2/ &2/ (mol™ '« ., DHU 0
(mol « L™1) (mol « L™ 1) min~! L% ¢« min~!) HNO, . 2
5.00X 102 2.55 1.10 1.27 ,  HNO;
0.10 2.55 1.07 1.24 HCIO, H
0.15 2.55 1.04 1.21 , 0=15 C, I=0.5 mol/kg ,
0. 20 2.55 1.07 1.23 HCIO,  HNO;
5.00X1072 2.04 1.18 1.31 2.37 mol™"/(L%" « min) 1. 94 mol~"/
5.00%10 2 1.53 1.27 1. 36 (L** ¢« min), HNO; .
5.00X 1072 1.02 1.36 1.37 , ,
5.00%10 2 0.51 1.48 1.34 HNO, NO; ,
(Note): =10 C, I=0.50 mol/kg °
(2) 4 I k',
¢ (HNO,) =5. 00 X Table 4 Apparent rate constant k', of
reaction system at various ionic strength
1073 mol/L, Co ( DHU ) = 0. 20 m01/147
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] 0.51 1.48 1.51 1.02
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