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Abstract: Reaction kinetics of PuQO; with hydrogen peroxide in 0. 1 mol/L NaClO, solution is

studied. Results of the kinetics of the reduction of PuQ; with hydrogen peroxide indicate

that the reduction of PuO; is first order with respect to hydrogen peroxide concentration and

inverse first order with respect to hydrogen ion concentration. With these results and assum-

ing a first order dependence with respect to the concentration of PuQ; the reduction rate of

PuO; increases with the increase of temperature. The velocity equation is as follow. The

activation energy is deduced to be about 84 kJ/mol. The existence of Fe*™ ,F~, HCO; and

SOi  accelerate the reduction of Pu(V) obviously. The reduction of PuO, with hydrogen

peroxide in BS03 well underground water is studied. The reduction rate is obviously faster

than that without hydrogen peroxide in the same underground water.
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Fig. 2 Effect of H,O, concentration Fig. 3 Effect of pH value on the stability of Pu(V)
on the stability of Pu(' V) 1—pH=7.98.c(H;0;)=3. 30 mmol/L;
1 c(H;0,)=1.29 mmol/L,pH=8. 38; 2—pH=8.38,c(H;0;)=4. 62 mmol/L;
2 c¢(H>0:)=3.30 mmol/L,pH=8. 35; 3—pH=8.62,c(H,0,)=3. 30 mmol/L;
3—c(H,0,)=5.50 mmol/L.pH=38. 39; 4 pH=9.07,c(H;02)=2.21 mmol/L;
4 c(H202)=7.40 mmol/L,pH=8. 37; 5 pH=9.58,c(H;0;)=0. 446 mmol/L;
5 c(H202)=9.05 mmol/L,pH=8. 413 6—pH=9.85,c(H20,)=0. 484 mmol/L;
6 c(H20:)=12.5 mmol/L,pH=38. 36; 7——pH=10.09,c(H;0;) =0. 447 mmol/L;
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on the reduction rate of Pu(V) on the reduction rate of Pu(V)

1— ¢(H,0,)=1. 29 mmol/L,pH=8. 38, 1 pH=7.98,c(H,0,)=3. 30 mmol/L,
y=—0.001x—0.012 2,R*=0.991 5; y=—0.002 22—0.012 2,R*=0.995 5;
2— ¢(H,0,)=3.30 mmol/L,pH=8. 35, 2—pH=28.38,c(H,0,)=4. 62 mmol/L,
y=—0.002 4x—0. 002 2,R*=0. 997 8; y=—0.003 5x—0.001,R*=0.994 8;

3 c(H;0,)=5.50 mmol/L,pH=38. 39, 3—pH=8.62,c(H,0,)=3. 30 mmol/L,
y=—0.003 9x—0. 013 3,R*=0.996 5; y=—0.005 6x—0. 021 3,R*=0.997 7;

4 ¢(H;0;)=7.40 mmol/L,pH=8. 37, 4—pH=9.07,c(H,0,)=2. 21 mmol/L,
y=—0.0062—0.010 3,R*=0.999 5; y=—0.008 2x—0.032 7,R*=0.991 3;
5—c(H;0;)=9.05 mmol/L,pH=8. 41, 5—pH=9.58,c(H,0,)=0. 446 mmol/L,

y=—0.007 8—0.001 3,R*=0.993 5; y=—0.012x—0.012 1,R*=0. 994 5;
6 c(H,0,)=12.5 mmol/L,pH=8. 36, 6—pH=9.85,c(H,0,)=0. 484 mmol/L,
y=—0.010 8x—0. 010 3,R*=0.995 5; y=—0.015 7x—0. 001 1,R*=0.997 5;
7 c¢(H,0;)=25.5 mmol/L,pH=8. 38, 7—pH=10.09,c(H,0,)=0. 447 mmol/L,
y=—0.012 62—0.001,R*=0.993 5 y=—0.021 6x—0.001,R*=0.990 9
H,0, —= H' + HO, . (10)
1 k ks
Table 1 Reduction rate constants of Pu('V) PuO; + HO, == Pu0,0. H, (1D
pH  (H,0.)/(mol* L)) # /min~'  &/min"! PuO,0, H BLIIN PuO, 0, H” , 12)
8.38 1.29X1073 0.001 L 23X 107° o ,
8.35 3.30X10°% 0.002 4 j zzmz*v Pu0; O, H” = Pu™ + - A3
8.39 5.50X 1073 0.003 9 2.89X 1079 (10, AL ’
8.37 7.40% 10 0. 006 3.46X10°° H, O, ’ H" .
8.41 9.05X10"3 0.007 8  3.35X107 b — c(H") X ¢(HO;) 9 (14)
8.36 1.25%X 102 0.0108  3.77X10°° c(H,0,)
8.38 2.55X1072 0.012 6 2.06X107° b o— c(Pu0O,0,H) 7 ) 15)
7.98 3.30X 1073 0.002 2 6.98X 1079 - c(Pu(V)) X c(HO?)
8.38 4.62X107° 0.003 5 3.16X107° (12) , PuO,0,H Pu'" s
8.62 3.30X10°% 0.0056  4.07X107 Pu=0 ) ’
9.07 2.21% 10 0.0082  3.16X107
9.58 4. 46X 10~ 0.012 7.08X107° » PuO; 0. H ’
9.85 4.84X107" 0.0157  4.58X107" Pu0,0,H” Pu' o
10. 09 4.47x 107 0.0216  3.93X107 :
((3.93£1.93)X10) _ de(PuCV)) _ by X c(PuO,0,H) . (16)
(Note) ; (The data in bracket is the d

average) (15) (14) (16),
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Table 2 Effects of anions on the half-time %

of the reduction of Pu('V) 0.0 55 10 = =520

(Anion) ¢/Cmol e L) t1/2/min
(No anion) 0 280
Cl— 5.0X10°2 279
NO;~ 2.25X1071 280
HCO;5 2.26X10°° 192
SO7 1.25X1072 155
F 9.94X10* 123
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Fig. 13 Reduction behavior of Pu(V)
in BS03 well underground water
O—pH=8.09,c(H;0,)=0 mol/L;
[J— pH=8.09.c¢(H,0,) =3. 33 mmol/L
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