5533 4% 5 1 ¥ o % 5 gk 9t 2% Vol. 33 No. 1

20114F 2 A Journal of Nuclear and Radiochemistry Feb. 2011

i CMIMUED A 32 45 30 J50R) Y i 4k B A 15 B

KRS T REHAHECAF (9 Bl LB 2 B AR I REAR 47
HAEHE A TAP By R4 Np 7EER /3 B ik B c(MMHD /c(CHNO, ) L 7E i BE Sy 24 °C I, 38 5 2
(1B) F gk AR 7= 5 (1BP) # . MMH & T fEif IV ) S H B k=61, 3 min ', [N YIS AL BE N
JEORER P HNO, S 38 AT BE X Np B #7228 (59.62£ 1. 12) kJ/mol, 7k b MK & f 4 NO,

XEHS:0253-9950(2011)01-0001-05

BEEMISE Np( V)W REE A

ENZLT OB CTEZ, ERW. EEH,.F R
LR T RERRE BTGB ML BRI st 102413

FE 4B T HNO, A B ep 8 B 3 (MMHBD 38 B Np (V) [ 3 112647 . 3 33 2% 8838 JE 50 vk
FEFOWR BE S5 25 10 X Np (VO 3l Jy 2 5 F2 09 52 0, 8 o€ 1 S L 1 3 0 2% 3 *I)ﬂ*dc(Np(VD/dt

kc(Np(V )™ (MMH) c(H™) AR FE 0=35 "C B 73R}y 2 mol/L B, i I 3 % 5 %4 £=0. 004 79 (mol/
L) "% /min, BT B FIRE .cCUCVD) MR EEXT RN B R0 . 45 R BT, B F 3R BE A cCUCVI)) Xt B 7
O F S 5 S TG AL RE A 60. 43 kJ/mol, B2 TR EE /) T i o SO R . JEAE e B Al b HEIN TR R Y S
ML AL

R B I NpCV ) 5 KU B 2 IR HLEE

FESHES:0643.12 X IRERD A

Kinetics of Reaction Between Methylhydrazine and Neptunium( V )

LI Xiao-gai, HE Hui, YE Guo-an, TANG Hong-bin, JIANG De-xiang, LI Bin
China Institute of Atomic Energy, P. O. Box 275(26), Beijing 102413, China

Abstract: The kinetics of redox reaction between methylhydrazine(MMH) and Np(V ) in
nitric acid media was studied by spectrophotometry. Based on results about the influence of
MMH concentration and acidity on the reaction, the rate equation of that redox reaction is
presented as —dc(Np(V))/dt=kc(Np(V))"* (MMH) ¢(H" ). The rate constant is
0.004 79 (mol/L) "* /min at 35 °C. Effects of ionic strength, ¢(U(V][)), and temperature
were also investigated. The results show that ionic strength and ¢(U(V[)) have no obvious
effect on the reaction but temperature has positive effect with activation energy value of
60. 43 kJ/mol. The mechanism of the redox reaction was discussed.
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Table 1 Rate constant & of
reaction between Np(V ) and MMH
¢(MMH)/  ¢(HNO;)/ k'/ k/
(mol* L™ 1) (mol+ L' min! ((mol/L) 3% « min~1)
0.1 0.98 0.002 02 0.004 73
0.2 0.98 0.002 64 0.004 81
0.3 0.98 0.003 12 0.004 91
0.4 0.98 0.003 33 0.004 73
0.5 0. 98 0.003 64 0.004 76
0.4 0. 60 0. 002 06 0.004 78
0.4 0.98 0.003 34 0.004 74
0.4 1. 74 0. 006 14 0.004 91
(0.004 79)

¥ (Notes) :0=35 °C , I=2 mol/L; &5 N 53 N F 1 (The

datum in parentheses is average value)
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Table 2 Apparent rate constants of reaction

of Np(V)-MMH system at various ionic strength

No. I/ (mol« L™ 1) k' /min~!
1 1.0 0.003 23
2 2.0 0.003 21
3 3.0 0. 003 29
4 4.0 0.003 37
5 5.0 0.003 18
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Table 3 Apparent rate constants of reaction of Np('V )-

MMH system at various concentration of U(V])

No. c(UCV)) /(mol « L1 k' /min !
1 0 0.003 34
2 0.17 0.003 42
3 0. 35 0.003 35
4 0.52 0.003 26
5 0. 69 0.003 33




4 WA 5T AL %533 %

3.5 REX R KRR 33

2 R P Al A S A B T oy
WELEE L (E 25~ 65 C 315 [Bl P BT 5 3 B % R 1 5% £ 50}
0 25 SRR T ALy 4T B R T -5
B B, M4 Arrhenius J7 B L R 15K =60
157 B9 35 AL BE A 60. 43 k] /mol, 6 e
3.6 AREEFEE Np( VBN SR Mo 0 a0 ha as o

F 4 BIRE T AR IE SRR L Np (V) B

B4 WX Np(V)O-MMH KR )52 1

. Fe' JUCN) 725 i T B AE A0l
Hu 3L J5E NpCV O 5 ERTAE 138 It Np (V) Y 2 F8 4%
18,5 Fe’' \UCN )M LT AT 2.1

Fig. 4 Influence of temperature
on Np(V)-MMH reaction
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Table 4 Kinetic parameters of Np(V ) reduction by various reductants
i 5 7 g 71 % Jr Bt . E./ EEPEN
(Reductants) (Kinetic equations) (kJ » mol ') (References)
Fe?'! —de(Np(V))/dt=kc(Np(V))c(Fe?t)e(H") 50.7 (mol/L) % « min ' (25 C) 46. 4 [3]
UCN) -~ —dc(Np(V))/dt=Fkic(Np(V))e(UCN)) P (HCIO,) k3 =62.4 (mol/L) %! « min~! E, =134 [4]
+kyc(NpCINV)) e (UCIN))*° (HCIO,) ks =1006.2 mol/L) %% « min~! E,=63
(25 °C)
CoHsNoHs  —de(Np(V))/di=k e(Np(V ) e(CeHsNo Hi )+ £, =5.86X10 % (mol/L) ! » min~!  E, =35 [5]
kyc(Np(V))e(CeHs N Hi D2 (HT )+ k2 =50 (mol/L) % « min~! E,=388
k3c(NpCV ) e(NpC(IV)) k3 =5.75X10 2(mol/L) ! + min ! E;=74
(80 °C)H
HOC: HyN:H;  —de(Np(V))/dt=Fk1c(Np(V)e(HOC, HyN, Hi )+ £, =0.31 (mol/L) ! « min !, E, =90 [6]
kac(NpCV ) e(NpC(IV)) el 8 (HT) ko =4.04 (mol/L) 28 « min ! E,=116
(80 °C)H
MMH —de(Np(V))/dt=kc(Np(V)) 3 (MMH)c(H") 0.004 79 (mol/L) 136 « min~! 60. 43 AKTHE
(35 °C) (This work)
¥ (Note) ; * 2 HCIOAZR , H A HNOs &K & ( % is HCIO, system, the others are HNO3 system)
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