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Kinetics of Reaction Between Pu( V) and
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Abstract: In order to understand the (hydroxyamino)acetic acid (HAAA) of reduction
performance to Pu(]V), the kinetics of reaction between Pu(]V) and HAAA in nitrous
acid solution was determined by spectrophotometrically method. The rate equation is
—dc(PuClV) /dt=kc(Pu(lV) " (HAAA)c " (H") ¢ % (NO; ), where reaction
rate constant k= (42.1+4.2) (mol/L) " « s ' at 15.8 °C. The activation energy E, is
(78.0%1.6) kJ/mol. Effects of c(HAAA), c(H"), ¢(Fe*"), ¢(UO" ), ionic strength
and temperature on reduction rate of Pu(]V) were investigated. Pu(]V) can be reduced
to Pu([ll) rapidly by HAAA under usual conditions. The reaction rate can be acceler-
ated by increasing concentration of HAAA, decreasing HNO, concentration and ionic
strength as well as rising temperature. The influence of UO}" on reaction rate is negli-
gible. The application of HAAA in the separation between Pu and U is promising.
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Table 1 Influence of HAAA concentration

on rate constant

c(HAAA)/(mol « L™1) kst
0.05 0.254 8
0.06 0.329 8
0.07 0.429 1
0.08 0.553 6
0.09 0.661 3
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Fig. 2 Relationship between In " and In ¢c(HAAA)
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Table 2 Rate constants k' and k of reaction between HAAA and Pu( V) in HNO; solution

t/°C c(H")/(mol « L™1) c(HAAA) /(mol « L™ ¢(NO;3 ) /(mol « L™1) k' /st R/((mol/L) %13 « 57 1)
15.8 1.0 0.05 2.5 0.25 41. 96
15.8 1.0 0. 06 2.5 0.33 41. 24
15.8 1.0 0.07 2.5 0.43 42.51
15.8 1.0 0.08 2.5 0.55 44, 86
15.8 1.0 0.09 2.5 0. 66 44, 83
15.8 0.65 0.061 2.5 0.49 38.96
15.8 1.0 0. 061 2.5 0. 34 41. 28
15.8 1.5 0.061 2.5 0.23 42.74
15.8 2.0 0.061 2.5 0.17 41,48
15. 8 2.5 0.061 2.5 0.12 37. 88
15.8 1.0 0.061 1.0 0. 65 44,13
15.8 1.0 0.061 1.5 0. 46 40. 64
15.8 1.0 0.061 2.0 0. 40 42. 24
15.8 1.0 0.061 2.5 0. 35 42.61
15. 8 1.0 0. 061 3.0 0.32 43.71
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Table 3 Influence of Fe’™ concentration

on rate constant

c(Fe™)/(mmol « L™1) %' /s™' k/((mol/L) %1 « s71)

0.01 0.27 33.04
0.1 0.32 38.55
1.0 0. 36 44.23
5.0 0.51 61.89
10.0 0. 81 99. 08

E:c(CHAAA)=0.061 mol/L,c(H")=1.0 mol/L,
oo (Pu(lV))=1.0 g/L,c(NO;s )=2.5 mol/L,15.8 °C

x4 FEA VO RET
RIEZBITE Pu( V)8R &R
Table 4 Effect of UO2" concentraction

on kK’ and Pu( IV ) reduction rate with HAAA

oUW /(g LY /s ! k/((mol/L) %1 « s71)

0.5 0. 34 41.71
1.0 0. 34 41. 94
5.0 0. 34 41. 45
10.0 0.28 34.16
100. 0 0. 30 36.55
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