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Fig.1 Rdationof In (c/ co) to reaction time for
Fe** reduction by methyl hydrazine Fg.2 Reationof K to c(R) for
c(Fe®*) =0.025 mol/L | Fe’* reduction by hydrazine derivatives
¢(HNOg) =1.0 mol/L , T=293 K; ¢(HNO3z) =1.0 mol/L , T=293 K;
¢(R) :1—=0.05 mol/L , 2—=9.075 mol/L , 1— (monomethyl hydrazine) |
3—0.10 mol/L , 4—9. 15 mol/L , 5—9. 25 mol/ L c(Fe®*) =0.025 mol/L ;
2—— (1 ,1-dimethyl hydrazine)
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Fig.3 Rdationof K' to c(H") for o(HNO2) =1.0 mol/L :
Fe** reduction by hydrazine derivatives 1 (monomethylhydrazine) .
T=293 K; _ c(Fe®*) =0.025 mol/L , ¢(R) =0.05 mol/L :
1— (monomethyihydrazine) , 2— (1,1-dimethylhydrazine) ,
o(Fe’") =0.025 mol/ L, ¢(R) =0.15 mol/L ; c(Fe®*) =0.025 mol/L , c¢(R) =0.1 mol/L ;
2 (1,1-dmethylhydrazine) , 3—2 (2-hydroxylethyl hydrazine) ,
3+) — — .
c(Fe™™) =0.025 mal/L, ¢(R) =0.1 mol/L ; c(Fe**) =0.012 5 mol/L , c(R) =0.025 mol/L
3—2 (2-hydroxylethyl hydrazine) ,
c(Fe®*) =0.012 5 mol/L , c¢(R) =0.05 mol/L
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1 Fe* k(Fe)
Table 1 Activation energy and apparent rate constants k(Fe) of Fe** reduction by hydrazine derivatives
(reductants) Ed (kJ- mol ~ %) k(Fe)/ min-?t
(monomet hyl hydrazi ne) 82.9 0.023
(1 ,2-dimethyl hydrazine) 85.0 0.11
2 (2- hydroxylethyl hydrazine) 59. 4 0.45
(note) : T=293 K
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Table 2 Consants K of Np( ) reduction by 2-hydroxyethyl hydrazine in the presence of Fe**
c(Fe**)/ (mol-L %) 0 1x10°* 5x10° 4 1x10° 3 5x10° ! 1x10° 2
K/min ! 0.29 0.29 0.31 0.33 0.34 0.38
K of min~?! 0.29 0.29 0.29 0.29 0.29 0.29

(note) : T=286.5 K
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STUDY ON THE REDUCTION OF Np( )
WITH Fe’* AND HYDRAZINE DERIVATIVES

HUANG Z-lin, ZHAN G Xianrye, YIN Dong-guang,
YE Guo-an, XIAO Songtao, HU Jing-xin

(China Ingtitute of Atomic Energy , P. O.BOX 275(26) , Beijing 102413, China)

Abstract :Fe** can be dowly reduced to Fe** by monomethylhydrazine, i ,i-dimethylhydrazine
and 2- hydroxylethylhydrazine as a reductant. Apparent rate constantsfor the reactions are deter-
mined to be 0. 023, 0.11 and 0.45 min" ! at 293 K, repectively. The resultant Fe** ions can
quickly reduce Np( ) to Np( ) and Fe** convert to Fe**. Fe’* ion seems to be a catalyst for
reduction of Np( ). Based on experimenta results, a kinetic equation of the Fe** ion asfunc
tion of the rateof Np( ) reduction isobtained.
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