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Fg. 2 Variance of the absomtion at 371 nm for
the reaction of HU and HNG;, in HNOs; lution

c¢(HNG,) =5 mmol/L ,c(HU) =0.05 mol/L ,
c(HNQ;) =1.0 mol/L ,t =10

¢(HNO2)o =5 mmol/L ,c(HU) =0.05 mol/L ,t =10
c(HNOs) :1—90.1 mol/L ,2—0.5 mol/ L ,
3—41.0mol/L 4—41.5mol/L ,5—=2.0 mol/L
6—=2.5mol/L ,7—3.0 mol/L



1 HNO, Pu( ) 3
1 HU HNO,
Table 1 Rate congtantsof HU- HNO; reaction at variant conditions
¢(HNO3) c(NaNO3) c(HU) K K ko Ko
[(mol-L Y /(mol-L Y/ (mol-L 7Y /st (Lt tmol Mt J(L¥tmol " tlst ) Lt mol "thst )
0.5 3.5 0.05 0.09 0.19 0.19
1.0 3.0 0.05 0.18 0.18 0.18
1.5 2.5 0.05 0.29 0.19 0.19
2.0 2.0 0.05 0.36 0.17 0.17
2.5 1.5 0.05 0.53 0.20 0.20
3.0 1.0 0.05 0.60 0.18 0.18 0.18
3.5 0.5 0.05 0.75 0.19 0.19 +0.01
1.0 3.0 0.025 0.19 0.19 0.19
1.0 3.0 0.1 0.18 0.18 0.18
1.0 3.0 0.15 0.19 0.19 0.19
1.0 3.0 0.20 0.17 0.17 0.17
1.0 3.0 0.50 0.19 0.19 0.19

(Notes) : K =K'/ ¢ ¥1(HNO3) , ko= K'/ (¢ ¥1(HNO3) - c(HU)) ,
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Fg.5 Determination of reaction order rdative to
HU for HU- HNO, reaction in HNOs; slution

¢(HNO2)o =5 mmol/L ,c(HNO3) =1.0 mol/L ,t =10

2.3

FHg.4 Determination of reaction order relative to HNO;
for HU- HNO; reaction in HNO; olution

c¢(HNG,) o =5 mmol/L ,c(HU) =0.05 mol/L ,t =10
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2 NaNO; HU- HNO, HNO, ,
Table 2 Rate constantsof HU-HNO, N,O
reaction at variant NaNOs; concentration HU HNOs HNO,
c(HNO3) INaNOD) ko Pu( )
/(oL Y  / (mol-kg 2 /(L o "tls-t
(oL ) J{orkg ) ( s 0.5 mol/L 3.0 mol/L  HNOjs
1.0 0 0.17 0.19
,HU Pu( ) Pu( ) HU
1.0 0.5 0.18 0.18
JPuC ) 600 nm
1.0 1.0 0.17 0.19
4 4 , 3d
1.0 2.0 0.18 0.17
HU 0.5 3.0 mol/L
1.0 3.0 0.17 0.20
HNOs Pu( ) 3d
(Notes) : ko 1(The cdculation method for
koisthe same as table 1) ,c(HNO,) =5 mmol/L ,c(HU) =0.05 HU Pu( ) 1 mol/L HNOs
mol/L ,t=10 4d , 30%TBP Pu( )
5 5 , HU
2.4 HU HNO; Smmol/L  ,Pu ,
ko 3 HU Pu( )
3 , ,HU-HNO,
Inke UT 6 6 4 HU PuC )
nK-1 T Table 4 Varianceof Pu( ) absorbance
with standing time at excess HU presence
(E) 63 kJ/ mol 9 P
t/'h 0.5 mol/L HNO;3 3.0 mol/L HNO3
3 HU-HNO,  HNOs 0.5 0.147 6 0.154 8
1 0.1475 0.154 3
Table 3 Rate constantsof HU- HNO, reaction in 2 0.1457 0.154 3
HNO; wlution at variant temperature 4 0.1456 0.152 1
T/ K 273.5 279 283 283 298 6 0-1458 0-150 7
ko (L % mol "*%s°Y 0.05 0.12 0.17 0.29 0.53 8 0.1487 0.1510
24 0.1490 0.149 2
0 48 0.149 8 0.149 6
72 0.148 3 0.1509

=-7.592+24.99
3l o .
R=0.97
_4 1 1 L
330 340 3.50 3.60 3.70
10°T YK '
6 HU-HNO, HNO; (ko)

Fig.6 Rdationship between the kinetic constant ( ko)
and reaction temperature for the reaction of
HU-HNO, in HNOs lution

2.5 HNOs HU Pu( )
, HNOs HU-

(Note) :c(Pu)g=4.5 mmol/L ,c(HU) =14 mnol/L ,t =20
A =600 nm

5 HU 4d  Pu( )
Table 5 Variance of the distribution
ratiosof Pu( ) &fter 4 d at the present of HU
c(HU)/ (mol-L Y

t/d
0.001 0. 005 0.01 0.05 0.1
0 0.071 0.049 0. 036 0.034 0.034
4 0. 100 0.054 0.043 0.041 0.038

(Note) :c(HNO3) =1.0 mol/L p (Pu)p=2.6 mg/L

HNO; , (HU)
HNO, HU-HNO; 30s
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Abstract :Reaction kinetics of hydroxyurea(HU) with HNO, in nitric acid slution is studied. The results
show that the reaction rate follows the equation as: - dc(HNO,)/ dt = koc(HNO,) ¢ **(HNO3) ¢ °(HU) ,

where ko= (0.18+0.01) L ** mol "t s tat 10

and c(HNO;) =5 mmol/L ;the activation energy is

deduced to be about 63 kJ/ mol. The reaction gopears zero order relative to HU. Kinetic study performed at
various NaN O3 lutions shows that sdt ions have little effect on the reaction rate. Excess HU can stabilize
Pu( ) wel in nitric solutions.
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