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Pourbaix Diagram of Uranium in CO,+ O, Leaching System of

Sandstone Type Uranium Ore
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(1. State Key Laboratory of Nuclear Resources and Environment, East China University of Technology, Nanchang 330013, China;

2. Xinjiang Tianshan Uranium Co. , Ltd. , CNNC, Yining 835000, Xinjiang, China)

Abstract: The state of uranium is an important condition that determines its migration ability in water. A

data set from lab leaching experiments under different CO, and O, pressures were synthetically studied in

geochemical model software PHREEQC, aiming to decipher influencing factors of Eh-pH field in uranium

leaching system. The results show that, in CO, + O, leaching uranium system, uranyl carbonate complex

is the main form of uranium in water, pH value of water affects the critical pH value of dominant domain

of uranyl carbonate complex, and HCO; concentration is the main controlling factor for change of uranium

redox critical potential. It indicates that CO, is the fundamental factor for these changes.

Key words: sandstone type uranium deposit; CO, + O, leaching of uranium; uranium specie; Eh-pH diagram
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Table 1 Thermodynamic parameters(25 C )22

P AG 4 AG ZFR AG
CO, —109. 277 ucl, —265. 432 UO3 —233.615
CaCO; —294. 821 U0, CO; —367.683 U0, (CO3)5~ —506. 800
CaCl, —197. 654 UO,Cl, —313. 633 U0, (CO3)E —638. 800
Ca(OH), —241. 652 U0, (OH), —361. 682 UO,Cl- —261. 440
CaS0, —347. 669 U(OH), —342. 077 UOH —190. 583
H,CO; —180.517 U0, 80, —460. 941 UOH)+ —237. 254
HCI —43. 936 U(SO), —553. 479 UO,0OH* —303. 423
H, S0, —205. 729 oy —160. 827 U0, (OH)5 —367. 650
MgCOs3 —270. 393 Ca?" —122.932 U0, (OH){~ —405. 000
MgCl, —159. 680 cl —45.463 UOH —290. 376
Mg(OH), —225. 502 HCO; —173. 380 UOH)5 —392. 489
MgSO, —313.629 HSO, —222.982 (U022 (OH) 3" —613.015
Na, CO;3 —280. 150 Mg?! —98. 780 (U023 (OH) 5 —1047. 237
NaCl —105. 529 Na~™ —60. 104 U0, (S0 —684. 532

NaHCO;, —231. 061 807 —221. 813 USO;* 355. 080
NaOH —115. 748 Ut —117. 381 — -
Na; SO, —341. 269 uce* —161. 700 — —

W 26 POBOE B 07 R keal/mol, Hid 1 keal=4. 18 k]
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Tabel 2 Chemical content of leaching solution /(mg -+ L7")
hi Ca Mg Na U SO% Cl >CO; pH* En>*
1-A 191 124 261 23.94 1030 415 861 5. 80 201
2-A 575 129 265 43.58 648 397 875 5. 97 215
3-A 486 117 248 19. 87 526 363 847 6.31 196
4-A 487 125 265 38. 81 1060 362 799 6.58 198
5-A 465 121 256 33. 60 773 384 750 7.99 183
1-B 527 119 252 25. 46 805 376 847 5. 66 185
2-B 567 120 252 48.16 897 433 875 5.78 214
3-B 513 121 254 22.16 737 409 861 6. 10 169
4B 510 125 267 24. 08 886 372 799 6. 44 189
5B 398 116 248 39. 36 864 371 750 8.13 185
1-C 515 116 246 25.51 773 388 875 5.63 188
2-C 552 119 247 40. 84 750 385 889 5.70 221
3-C 491 117 248 17.13 714 411 861 5.72 163
4-C 473 117 250 17.70 720 379 805 6.18 195
5-C 387 116 250 44. 50 633 419 750 8.17 178
1D 620 132 265 17.57 816 425 882 5.34 193
2-D 640 127 265 43. 27 762 387 896 5.48 269
3D 500 116 245 22. 86 471 381 889 5. 60 203
4-D 507 121 256 17.56 720 374 785 5. 82 250
5D 384 122 262 35.52 681 401 778 8.01 212
1'E 579 125 260 33. 82 798 372 903 5.39 226
2-E 632 130 268 52.11 741 432 910 5.45 272
3-E 549 124 260 28. 30 694 427 896 5. 49 217
4-E 483 114 241 20. 09 818 385 805 5. 80 256
5-E 411 120 252 40. 92 850 466 771 7.87 243
VE R P 1~ 5 AR B 5 A AR AR ZEAF . COz T O2 4300028 11 0.3 11,10 1.1 13,0 0 1L A~E RIS RL 5 FAE 3 2644, Py 53 5
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Fig. 1 Pourbaix diagram of uranium in leaching solution under P, =0. 05 MPa
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