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Table 1 Orthogonal experiment factor level
A B C D

level  time  temperature ultrasonic frequency ultrasonic power
/min  /°C /kHz /%

1 50 30 30 80

2 60 35 40 85

3 70 40 50 90
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Table 2 Orthogonal experimental results

No. A B C D acidity /%
1 50 30 30 80 0.030
2 50 35 40 85 0.021
3 50 40 50 90 0.025
4 60 30 40 90 0.017
5 60 35 50 80 0.019
6 60 40 30 85 0.018
7 70 30 50 85 0.011
8 70 35 40 90 0.010
9 70 40 30 80 0.008
k‘i 0.076 0.058 0.056 0.057

kzj 0.054 0.050 0.048 0.050

k3j 0.029 0.051 0.054 0.052

Ky 0.0253 0.0193 0.0187 0.0190

Ky; 0.0180 0.0167 0.0160 0.0167

sz 0.0097 0.0170 0.0180 0.0173

R 0.0156 0.0026 0.0027 0.0023

optimum level Ay B, G D,
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Optimization and Kinetics of Washing for RDX by Ultrasonic Assistance

ZHANG Yao-xuan, CHEN Hou-he, HU Xiu-juan
( College of Chemistry Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: The washing process and deacidification kinetics for RDX were investigated using the ultrasonic technique. The effects of
ultrasonic time, temperature, ultrasonic frequency and ultrasonic power on the washing and deacidification for acidiferous RDX
with acidity as the evaluation indicator by the single factor test were discussed. The conditions of ultrasound-assisted washing
process were optimized by orthogonal experiment. The related dynamic model was deduced and the activation energy was ob-
tained. Results reveal that, the influence order of four factors is ultrasonic time>ultrasonic frequency>temperature>ultrasonic pow-
er, the optimum parameters are ultrasonic time of 70 min, temperature of 35 °C, ultrasonic frequency of 40 kHz, ultrasonic power
of 85% . The deacidification process is in conformity with pseudo-first order kinetics, the activation energy is calculated as
7.105 k) - mol™' , and the results of model analysis are verified by the results of experiments. Ultrasonic treatment brought about
no changes of the molecular structure and representative functional groups of RDX.

Key words: RDX; ultrasound; washing and deacidification; dynamics; activation energy
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