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Abstract: In this research, the oxidation reaction of U([V )-hydrazine catalyzed by techneti-
um in nitric acid was studied by spectrophotometry. The results show that temperature and
technetium concentration are the main factors affecting the oxidation rate of U(IV). The
reaction order for technetium is 1. 23, and the reaction activation E, is 79. 2 kJ/mol. A zero-
order reaction characteristic for U(]V) is observed with average reaction rate constant 1. 60X
107" min~'. The concentration of hydrazine has little effect on the oxidation rate of U(IV)
catalyzed by technetium. In Tc-UC]V)-hydrazine system, U(]Y) and hydrazine are oxidated
simultaneously. At first, U(]V) is oxidated completely, and subsequently, the hydrazine is
oxidated completely soon. Compared to the system of Tc-hydrazine, the oxidation rate of

hydrazine containing U([V) is a little slower, and U(]V) shows both acceleration and inhibi-
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tion impact on oxidation of hydrazine catalyzed by technetium in nitric acid. In Tc-UC([V)-

Pu(Ill )-hydrazine system, Pu(][]) is stable for less than 45 min when the concentration of

technetium is 0. 005 mol/L.
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Absorption curves of U(]V) vs time in solution
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Fig. 1

of nitic acid containing Tc, U(]V) and hydrazine
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Fig. 2 Variation of reactions in different initial technetium(a) and UC[V)(b) concentrations



el X4 F4% . PUREX JAR AP A3 UCIVD-JIF R RE P 52 369

1.5¢

1.0f y=1.23x-0.77
7=0.996

<
w
T

o
o
T

In[k,/min ']

0.0 0‘.4 0‘.8 112 116
Inle¢,(Te) /(mol « L") ]
K3 ANIE] Te #0046 e BE I 52y i 2
In &, X} In ¢, (T BI K F&
Fig. 3 Variation of reaction rate

in different initial technetium concentrations

F1 25 CF U)K
TR b, S0 UNDOWRER LR
Tablel Variation of reaction rate k,

in different initial U(]V) concentrations at 25 C

o0 (UCIN)) /(g+ LD 10*k,/min ! r?
5.0 1. 26 0. 986
10.0 1. 60 0. 991
15.0 1. 69 0. 996
20.0 1. 67 0.992
25.0 1.43 0.993

2.2 BEXMUN)ELHZm

T EEXT U E AL mRs T 4, fE 4 ]
S U EE T 4 AR Te fEAE E AL UCIV) 3
RN 25 CHE 40 C,UCN) AALTE AT
455 7 5/6,40 CZ&FF,2.2 mmol/L Te U7

0 l(.)O 2(.)0 3(.)0 4(.)0
¢/ min
¢o(Te)=2. 2 mmol/L,p, (UCN))=10 g/L,
co(NyH;)=0.1 mol/L,co (HNO;)=1. 4 mol/L
HE. C.B—25.@—30,
A—35.V—40.[] 45
B4 ORFETEEE T UCIV) Y IR B B A ] 42 4k
Fig.4 Absorption curves of UCIV) vs time

in different temperature

60 minffi AlK; 10 g/L UCNOfigfb 8L 5E 4.

XPAS R FE R U CIV D B e B2 A5 Ak i s vz B[]
PEATHLAS S Al LAAS AN R B T Te figfb %Ak
UCIV) BN Y 22 00 380 23 1 K ko SR RT3
BER 25.30.35.40.,45 CH}, 3 W8 25 5L k. 43
A 1.35X1071,2.25 X107, 4.18 X107 *,6. 37 X
107.9.89 X 107" min ', Lk In b, X} (1/RT) fE
L4 R T 5.t 5 AT LA
—79 226, 133 Tc HEALE AL UCIV) SR 9 35 f
€ £.=79. 2 k]/mol,

-11.0p

y=-79 226x+18.98
r=0.998

In[k,/min ']
oL LA
e N N -
(=] W (=} W

|
—_
w
W

0037 OAOO.O 38 OAOO.O 39 0.00.0 40 0400.0 41
R'T'/(mol=J")
B 5 ARHEEET Te ik L UGN
S In k. 5 1/RT B R FR
Fig. 5 Variation of In &, with 1/RT

(=1
(=3

at different temperature

2.3 BHREX U(N)EHHRm
JIFHEERT UCND A AL B s T 6. AF N
UCIV) {9 S5 I8 S5O0 U AE 20 T 10 B ¥
MRS R . f BT 6 T SR R D R R i 4
IR 3 SE g U CIV ) (9 510 3 % kv J3E
1.5
1.2F
0.9

0.6

0.3F

0.0 . . )
0 100 200 300 400

t/min
co (Te) =2. 2 mmol/L,p, (UCIN)) =10 g/L,
co (HNO3)=1.4 mol/L,25 C
co(N2H;) ,mol/L:ll—0.05,@—0. 10,
A —0.15,¥—0.20,[]—0.25
Bl 6 ANIEPER BT UCIV) (4 W% % B R s ] 42 4k
Fig. 6 Absorption curves of U(CIV) vs time

in different initial concentrations of hydrazine



370

0. 05 mol/L F+ & & 0. 25 mol/L, U(N) ¥ 52 4 4
b 58 B B TR A RE K 30 min 245 5 BFVR B2 9 T &
XF UCI D A 9 48 92 4 FH 32 ZEAR BLAE B 1 90
BrBr.10 g/L UCIV) 248 T 0146 B Bt 19 5 22 1 (8]
FE 60 min DL HFR EE T ok UCIV) 19 48 Ak A8 2%
VB RIARRT B S JF e 52 B vy 00 s 1940 45 38 5 s B B
o 22 B () ARG i ACPRH B BE DA JE L U CIV D 1Y
AACEFIL T 5P BT, h FARSR AGIA
SV TR o R XS NIV i R 9 B A P R 78 4 IR B S g
A S T2 s AT R S AT
2.4 Tc-U(N)-BHE R Te-ME R R AT ES
MREZH

70 TR R (I 1O 1 Te-UCN)-J
PR (it 2 1) 52 2o A% v kol B2 A8 At 46, 01 5
J R AR U CIV ) /8 W % B2 AR A Ciift £ 1D Aigeoxt
Foo BB 7 AL X To- kA 2 B A A0
E7E B B 1 T, X F T U CVO-JHF & R
U MAFFENRR T Te b S MF 07 2 0. 55
[ B Ak 8L A U CIV) R0 SR T, B 8K UCIV) THBR
TEHEA AP E S, T U VDO -kA R 1
Te- WA Z M0 H W AE 75 % Bk BT o 2 14 1) i) A A
2% 1 h(Te- AR E) B T-UN)-BHAZR .,
UCIV) i /R 481k B BE A A2 3 7 F SO 4l 1
AUV 584 A A b i BRI AE 2 7100,
BRI 6 h, UCIV) 58 4 04k 5 78 4% 11 Jk 401k ik
RN T4 296 F 1 h BPgE R A oE 4.
2.5 Te-U(N)-MERREEREAF Te()iRE
T

8 h Te-UN)- A& & 5 i ad ## v Te (VD
W AR ALl £ L TR o A U CIV ) (10 W8 ¥ JiE 728 4k
28 VE X LG . Fl 8 AT g, To- JF (0 Al R ¥ I A

120 000 115
(a)
I\
. {1.2
90000F | ™
=
ol 10.9
= 60000t
= 10.6
o
=
30000 / 103
0 \—kr>' 40.0
0 200 300
t/min

WAL 5 TR AL 404
0.1004
11.2
a I
= 0.075 loo
E
N L N
Z0.050 los
=
Z 0.025} 10.3
Q
A
0.000 + + + + 0.0
0 100 200 300 400 500
t/min
co (HNO;) =1. 4 mol/L,25 C
I :c0(Te)=2.2 mmol/L,co(NsH,)=0.1 mol/L;

I:¢o (Te) =2. 2 mmol/ L, oy (UCN)) =10 g/L,co (N2 Hy ) =0. 1 mol/L;
Ml :co(Te)=2.2 mmol/L o0 (UV))=10 g/L.co (N2 Hy)=0.1 mol/L
Bl 7 Te-UV)- AR A Te- PR R 52 005 P b ik B2 A2 1k

Fig. 7 Concentration of hydrazine vs time in solution

of nitic acid containing Tc, U(IV) and hydrazine
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1 mmol/ L) , PuClIDF& & A AL A ] 24 2 300 min, AH
LT 1B 51340 Ji S 2 B /K AR 1Y 845 B B ) 35 min,
300 min B 24523 9 %,
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