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Table 1 X-ray fluorescence analysis results of U;Os

445y U303 SiO; MgO Fe; O3 SO3 CaO Al O3 P, 05

JE ARy % 98. 724 0.397 0.275 0.248 0.219 0.067 0.058 0.012
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Table 2 Particle size screening results of U; Oy

R/ H ikt /g /%
450 37.02 9.26
4100~ —50 45.83 11. 47
4200~ —100 30. 14 7.54
4250~ —200 25.69 6.43
4320~ —250 33.55 8. 40
—320 227.41 56. 90
it 399. 64 100. 00
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Fig. 1 Schematic diagram of U; O; dissolution device
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Table 3 Analysis results of nitric acid solution of U; Oy

Tl FR YA VR W) 0 T i TR Vi iR Vo fifR VL TS TR Vi fifR TR R A TR i AR BT e B/ (/10
#e B/ (mol/1L) B/ mL Bri e/ (g/L) MRBTEMREE/(g/L)  BTEWKE/(g/1) SRR Y R S iz v Y R 2
4 196 355 223 224 180
5 198 356 273 288 244
6 198 358 330 352 308
7 197 364 375 411 367
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Fig. 2 Trend of nitric acid dissolution reaction

mechanism of U; Og
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Table 5 Effect of temperature on dissolution rate of U; Oy

K WP WA AW UsOsiE il
e/ C W/ C R/ C it /g /%
40 52 40 1.70 96. 22
50 63 51 0. 90 98. 00
60 71 60 0. 89 98. 02
70 78 69 0.92 97.96
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Table 6 Effect of stirring intensity on the

dissolution rate of U; Oy
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50 25 20 % PR 5.45 87. 89
100 25 9% L 2.57 94. 29
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Table 7 Effect of dissolution time on

dissolution rate of U; Oy
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Dissolution Mechanism and Conditions of U;QOg in Nitric Acid
KANG Shaohui, NIU Yuqing, LI Dabing, ZHOU Zhiquan, ZHANG Yongming,
REN Yan, WANG Hao, YE Kaikai, ZHANG Jiayu, KANG Xiuming, ZHENG Ying
(Beijing Research Institute of Chemical Engineering and Metallurgy, CNNC, Beijing 101149, China)

Abstract: The traditional trough-type intermittent dissolution method for uranium concentrate is diffi-
cult to meet the intelligent development needs of uranium purification. The development of continuous
intelligent dissolution technology is imminent. The intelligent dissolution technology requires precise
control based on the dissolution reaction mechanism of uranium concentrate and suitable dissolution
conditions. Given the above situation, the study first investigated the main chemical reactions during
the nitric acid dissolution of U;Og by means of experimental measurements and theoretical calcula-
tions. The chemical reaction process during dissolution was determined, and the variation trend of the
dissolution reaction was elucidated. Furthermore, through experimental comparisons, the effects of
key factors such as nitric acid concentration, temperature, and stirring intensity on the dissolution ef-
ficiency of U;Og were investigated. The suitable conditions for nitric acid dissolution of U;Og were de-
termined, and the dissolution kinetics curve was measured. Finally, by comparing the dissolution per-
formance of U; Os from different sources, the reliability of the dissolution parameters was verified.
Under the conditions of an initial nitric acid concentration of 6 mol/L, temperature of 60 C, stirring
speed of 200 r/min, and dissolution time of 60 min, the dissolution rate of U;O; reaches over 98%.
The dissolution rules and parameters obtained from the study can serve as a basis for continuous disso-
lution of uranium oxides such as uranate, uranium peroxide, uranium trioxide, and uranium dioxide.
Key words: U;QOyg; uranium peroxide; uranium oxide; uranate; nitric acid dissolution; dissolution

kinetics



