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Hydrolysis Kinetics of Dibutyl Phosphate in 2. 0 mol/L HNO; Medium
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Abstract: In this paper, the reaction products of dibutyl phosphate in 2. 0 mol/L. HNO; of
spent fuel reprocessing condition were butanol, butyric acid, propionic acid, mono-butyl
phosphate, and phosphate ion, etc., determined by infrared spectroscopy, GC-MS, and ion
chromatography. The relationship between the concentration of mono-butyl phosphate and
phosphate ion with the reaction time and temperature was determined by ion chromatography
quantitative analysis, and the rate constants of the hydrolysis reaction of dibutyl phosphate
were calculated and fitted. The results show that: the hydrolysis rate of dibutyl phosphate
increases exponentially with the increase of temperature at the range of 110-150 ‘C, which
satisfies the quasi-first order kinetic equation. The first-order hydrolysis rate constants are

6.30X10 % s 'at 110 °C and 2. 10X10 ' s ! at 150 ‘C, and the second-order hydrolysis rate
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constants are 3. 10X10 % s~ ' at 110 ‘C and 1. 98 X107 " s~ ! at 150 °C, respectively. For the

first-order hydrolysis reaction, the pre-exponential factor is 9.38X10"% s ', and the

corresponding activation energy is 111. 0 kJ/mol. For the second-order hydrolysis reaction,

the pre-exponential factor is 1.09 X 10" s

, and the corresponding activation energy is

135. 2 kJ/mol. The error between the calculated kinetics values and the experimental values

is within =9%.
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Fractional hydrolysis rate constants
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EREE, —BOKR A S ORI AL A AR
C ki/s ! r? ko /s 1 r?
110 6.30X10 3 0. 98 3.10X10 % 0. 99
120 2.71 X102 0.98 1.77X10°2 0.96
130 4.96 X102 0. 99 2.81X10 2 0.95
140 1.10Xx10 ! 0.99 9.12X10 2 0.97
150 2.10X10°! 0.97 1.98X 10! 0.97
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