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Reaction Kinetic Between Hydroxylamine Nitrate and Fe'*
by Measuring Potential of Fe’* /Fe’"

LAN Tian, ZHANG Hu, LUO Fang-xiang
China Institute of Atomic Energy., P. O. Box 275(26), Beijing 102413, China

Abstract: The kinetic study of the reaction between hydroxylamine nitrate(HAN) and Fe®"
in nitric acid solution was performed by measuring the potential of Fe*" /Fe*". The effects of
the concentration of HAN, the concentration of nitric acid, ionic strength, temperature and
the concentration of Fe®" on the reaction rate were also studied. The apparent rate equation
may be expressed as follows:
—dc(Fe¥) /di=kc"*(HAN) ¢ 2 (H " ) c(Fef e "5 (Feft)

The apparent rate constant is (2. 9£0. 1) X 10 °(mol/L)*" /s at 50 °C and I=1. 0 mol/L and
the apparent reaction activation energy is (1254 3) kJ/mol. NO; can depress the reaction
and increasing ionic strength can promote the reaction.
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Fig. 1 Sketch map of the electrolytic cell
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Fig. 2 Relationship of E and ¢
in different Fe’" concentration
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Fig.3 Relationship of In &' and In c(Fe*')
co(Fe™)=4.0X107° mol/L,co (HAN) =0. 4 mol/L,
c(H")=0.4 mol/L,I=1.0 mol/L,§=50 °C
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Table 1

Quasi rate constants and apparent rate constants in various initial conditions(50 °C)

I/(mol « L1 ¢(H")/(mol « L) c(HAN)/(mol « L™1)  ¢(Fe?!")/(mol » L™ 1) 104k /s 109/ ((mol/1)3 %% « s~ 1)
1.0 0.4 0.1 0. 06 1. 86 3. 00
1.0 0.4 0.3 0. 06 1.70 2.54
1.0 0.4 0.4 0. 06 2. 38 2.98
1.0 0.4 0.6 0. 06 3.13 3.05
1.0 0.4 0.4 0.02 6. 06 2.99
1.0 0.4 0.4 0. 04 3.51 3.12
1.0 0.4 0.4 0. 06 2. 38 2.98
1.0 0.4 0.4 0.08 1. 88 3.03
1.0 0.2 0.4 0. 06 3.13 2.71
1.0 0.4 0.4 0. 06 2. 38 2.98
1.0 0.6 0.4 0. 06 0.72 2. 80
1.0 0.8 0.4 0. 06 0. 31 2.73

(2.9£0. D

¥ (Note) : 55 N E IR N £ 19 F3{H (The data in parentheses is the average value of &)
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Table 2 Effect of NO; concentration on reaction

¢(NO3 )/(mol «+ L™ 1) k' /sl k/((mol/L)3-02 « s=1)

0.412 1.96X10°* 2.45X10°6
0.772 2.07X10° 2.59X10° 7
1.02 7.00X10°6 8.76X10°8
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Table 3 Effect of ionic strength(I) on reaction

I/(mol « L™1) k' /s
1.2 1.96 X104
2.0 3.04X10*
2.5 3.60X10*
3.0 3.70X10 1
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Fig. 7 Effect of temperature on reaction
co (Fe3")=4.0X10"3 mol/L,co (Fe?t)=0. 06 mol/L,
c(H")=0.4mol/L,co (HAN)=0. 4 mol/L,I=1. 0 mol/L
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