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Abstract: The presence of nitrous acid in feed solution of PUREX process is unavoidable. Ow-
ing to its effect on the valence of plutonium and other nuclides, nitrous acid should be scaven-
ged. The kinetics of reaction of AHA with nitrous acid was studied in HCIO, and HNO; medi-
um. The reaction rate equation in HCIO, and HNO, medium is obtained as: —dc(HNQO,) /dt=
ke c(HNO,)' « ¢c(AHA)*™ « ¢(HCIO,)*® and —dc(HNO,)/dt= % « ¢c(HNO,)' « c(AHA)"* «
c(HNO;)', respectively. In HCIO, medium, the reaction rate constant (k) is found to be
(2.37£0.21) L"* /(mol"® « s) at =5 C,I=0. 5 mol/kg. Reaction rate constant is increased
slightly with the increased ion strength in the range of 0. 5-2. 0 mol/kg. In HNO; medium, the
reaction rate constant (%) is found to be (0. 482+0. 048) L“** /(mol“* « s) at #=10 C and I=
0.5 mol/kg. Reaction rate constant is also increased slightly with the increased ion strength in
the range of 0. 5-3. 0 mol/kg. The effect of temperature to the reaction rate is also studied.
The results show that with the increase of temperature, the reaction rate increases quickly.

And the activation energy is found to be 99. 0 kJ/mol and 46. 9 kJ/mol respectively in HNO,
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and HCIO, medium.
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Table 1 Rate constant of the reaction in HCIO, medium

CC(HCIO ./ c(AHA),/ o (Ilk7 '
(mol + L™')  (mmol « L™ )
mol 1% « s71)
0.05 10.0 1.82X10 2 2.57
0. 10 10.0 2.66X102 2.66
0. 25 10.0 3.73X10? 2. 36
0.50 8.0 4,06X10? 2. 15
0.50 10.0 5.54 X102 2.48
0. 50 20.0 8.38X10? 2.23
0. 50 30.0 9.86X10 2 1.93
0. 50 35.0 0. 140 2.44
0. 50 40.0 0. 150 2. 37
(2.374+0.2D)
2.1.3
s s 5~20 C
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. Ink" 1/T 5,
7 0.99, 5 ,
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Table 3 Rate constant of the reaction in HNO; medium

c(HNOy)o/  c(AHA),/ . R/ (L7

(mol « L™1) (mol « L™1) mol 1% « s71)
0.2 8.13X1072 0. 049 0. 460
0.5 2.03X10°? 0.095 0. 504
0.5 4.06X10"2 0.122 0. 548
0.5 8.13X102 0.137 0.514
0.5 0. 20 0.177 0.529
0.5 0. 30 0.173 0.467
1.0 8.13X10? 0.212 0. 400
2.0 8.13X10? 0.468 0.438
3.0 8.13X1072 0.766 0.478

(0.4822£0.048)
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Table 4 Apparent rate constant of reaction of

HNO,-AHA system at various ionic strength

I/(mol kg™ 1) ksl I /(mol+kg™ 1) ksl

0.5 0.113 2.0 0.128

1.0 0.119 3.0 0.142
2.3
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