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Fig. 1 Microscopic observation of core minerals and

uranium minerals
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Table 1 Chemical composition of ores %

Hor Si0;, Al; Oy K;O Fe, O MgO TiO, CaO Naz O SO;

Jo 8L 71.04 19.97 4.29 0. 88 0.48 0. 45 0.29 0. 20 0. 15
45y U BaO SeO; P,05 V205 Cl Zr0O, WO, Rb, O

Jo A 4 B 0.096 0.05 0.04 0.04 0.022 0.022 0.021 0.018 0.015
o SrO ZnO PbO NiO Y03 ucvD CO, FeCll)

Jo R AT A 0. 007 0. 005 0. 005 0.003 0.001 0.036 <0.1 <0.1

2 1 %0 A U Sk 0.096 %0, H
HR YR UCN) Sl 62.5% ., 57 4 1 %
FFEZE K U.Ca, Al Fe 2, Hrp ALO, &4y
B 20% . AP A BT R B IR S 1Y) A AR
(PL CO AL . IEARRIZ .

ZRE G SKZEEST . BEREN

0.17~0.47 m/d, F W )2 AL b KR £ &
HHR IR &0 & K2 K BOK fie KOK A HE
W 128 m, I X B2 K 230 bk A
MW 2, ATLER )R KAFEMEMITER,
Hr o (COIF DO MR T /W R, p CHCO; )
254 mg/L,p(SO; ) A 147 mg/L,

x2 TERKEKRAM

Table 2 Basic composition of formation water mg/L
Ho U CO3 HCO; Cl~ Ca Al Fe SO7
JoT R 0.054 <0.1 254 25 58.4 <20.02 <0.02 147

2 WRAE

FE SIS A FE G AT R E L PR WD R 3 M
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FFI 2 B AR pH L ER U VRRE 8 T ¥ BZ
I W R W AR T 10 me/L i, AR R

o
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YA Z,
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O ARG IS 5 700 R o B T ) 2R 22 (24 0.5 g/ )
AR R R M B i PR D e A5 R L SR 3,
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Table 3 Results of acid agitation leaching test
B AR e/ B il FR G/ )
L % B/ %
(g L7H pH Ern/mV  KE/(g-L7H  p(U)/(mg- L™ (kg t 1)

0 6.77 231 0 27.5 0.0 0. 084 14.3

1.5 2.05 427 1.2 224.1 1.3 0. 039 60. 5

2.3 1. 89 493 1.9 241.2 1.9 0.031 68. 4

3.2 1.93 440 2.0 199.5 6.2 0.031 68. 5

3.6 1. 60 578 2.3 202.6 6.5 0.002 97.6

4.1 1.51 563 2.7 221.0 7.4 0. 004 95.1

4.5 1. 50 525 3.0 228.7 7.5 0. 004 95.7

5.1 1. 44 545 3.4 236.4 8.8 0.002 97.7

6.0 1.43 536 4.7 233.3 6.2 0.001 98.8

7.6 1.27 514 6.4 236. 4 6.0 0. 001 98.8

8.0 1. 26 532 5.0 218.0 15.1 0. 004 95.7

10.1 1.22 498 7.2 211.8 14.3 0. 004 96. 1
15.6 1.08 474 11.9 213.5 18.6 0. 005 94.8
31.0 0.79 472 23.2 202.6 38.8 0. 006 94.2
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Fig. 2 Relationship of initial acid concentration of
leaching agent, uranium leaching rate and acid

consumption of ore in agitation leaching test
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Table 4 Acidification end point of column leaching
FRALRR e E / TR PR BB L/ FRHE/ o)/ o(Ca?t)/
(g« LD o (Lekg™ (kg = t7 '8 (mg+ LD (mg+ L1
2.3 2.57 1.4 2.18 518.8 96. 7
4.1 2.43 1.0 1.93 899. 5 105.0
10.1 2.22 0.7 2.06 1215.7 140.0

HI 4 I A . BEAT RR Y BE TH i TR AL JA 39 4
Ji R AL Al BE T e 3 T B L R . )
BFfR e BE AN 4.1 g/L #2210, 1 g/L ), Ca i
AR T T 400 A F TR LEREAR Ca R L
2.3 g/ LERIRAE O 15 50 1 TR A 2% A Al ¥4k J3E 2
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Table 5 Experimental results of leaching agent acid concentration in column leaching

[EE P
B R e BE / " T "
RIR/ U/ AR R #e/
(g+L°H pH Eh/mV ? g/ %
(g« L7  (mg-L™H it b/ (L« kg™ D (kg « 718
2.3 1.71 441 2.08 6.2 6.2 98.1
1.1 1.35 406 3.21 3.7 6.3 97.6
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Fig. 4 Relationship between uranium leaching rate and

cumulative liquid-solid ratio in column leaching
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Fig. 5 Relationship between p(Ca), p(Fe)
and p(Al) in leaching solution and acid concentration

of leaching agent in agitation leaching test
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Table 6 Effect of acid concentration of leaching agent on column leaching element dissolution amount

2 R R e B/ SV A B R HE/ JLRE R/ (mg « kg™ 15 WA ITRE W e/ %
(g« L1 /(L kg™ (kg » 19" Ca Al Fe Mg Ca Al Fe Mg
2.3 3.0 5.2 447.6  39.6  101.1 4425  21.9  0.037 1.6 15.3
4.1 3.0 5.6 910.1  45.9  128.9 531.0  44.6  0.043 2.1 18. 4
10.1 3.0 12.6 575, 51.4  124.5 648.0  28.2  0.049 2.0 22.4

A7 A1 R S Y82 ik AT ) S 9 A AL B8 TPk &
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CaSO, B FR(K B ITFRE A R
K=¢(SO7 ) Xc(Ca""),
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10. 1 g/L, Ca®" ¥ Jif I 12 vk B & w3 11 3 K5 32
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CaSO, BB L Sy 6. 18X 107", 3 Fh iR i 4% 1
T AR 4 R A CaSO, B FRULER 7,
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Table 7 CaSO;, ionic product of leaching solution at

the end of column leaching test

HI2 7 0T AR AR 45 A 7R IR R R
W 10,1 g/ L ZAF T HERE BB CaSO,
BN 6. 22X 10" Bk B AR OF R AR UL
fE. 946 1 Ca i i FEAREE R — 2L

5 WEWIEREER

K17 fildE oo AT B 5 o B RN T
IZANE B 0T B ARG B L3R 8, T X F Okl
11. 1 kgU/m?,

5.1 MIRE RHABRKESRBHXE

ItV B2 it 2k (& 6) "] LU M ik 2
600 d =2, B AT AL T8l A PR R B B B, R
TR W 4 et 0 T Wk T 9 L T O W £ T L IR A R TR
WM 7.0~7.5 g/L$#£%E 9.0~9.5 g/L B}, H
FHIETHFE R BEAE A RV AE 3.5 g/L &2

12 AR o B/ c(Ca’t)/ (SOt )/ HEh, WREMERERREESE 4.0~6.0 g/L
(g+ LD (mol « L™1) l-L! , S -
: - et L R RPRKIERFAE 2.0~3.0 g/L. I FRI K
2.3 1.71  0.0055 0.023 1.27X10 . . . . o
1 R e 5 L B R AR ALK 1T A R 32 BB 05 1 ) () 4 -5 o=
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BLIBAT S WO H 003 A v 3% 5 IR VR 3 92 1 3
10.1 1.15  0.006 1 0.102 6.22>X10 1 . . e
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Table 8 17 pumping unit parameters
L BFLRE TiH/m JEWR/m G EKEEREE/m §EREE/m il A/ % okl / (kgU » m™2)
71 WAL —636.3  —651.0 14.7 4.7 0.183 18.6
7-2 WAL —636.5 —647.9 11.4 2.1 0.310 11.9
C-1 ML —635.3 —650.5 12.0 7.1 0. 055 7.4
7-9 AL —634.8 —651.2 13. 4 5.0 0.092 8.7
Z-10 WL —637.2  —653.6 7.1 3.9 0.149 11.1
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Fig. 6 Change of uranium concentration, leaching solution residual acid and leaching agent acid concentration with leaching time
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Step Characteristics of Rapid Acid Consumption of Xinjiang Uranium Ore and its Influence
CHENG Wei', HUO Jiandang', LI Jianhua', QUE Weimin', CHEN Jianguang®, CHEN Li*
(1. Beijing Research Institute of Chemical Engineering and Metallurgy, CNNC, Beijing 101149, China;
2. Xinjiang Tianshan Uranium Co. , Ltd. , CNNC, Yining 835000, China)

Abstract: The cycle V[ of a deposit is suitable for low sulfuric acid concentration leaching. The rapid
acid consumption obtained from the ore agitation leaching test is characterized by step with the in-
crease of acid concentration of leaching agent. The change of uranium leaching rate and mineral disso-
lution corresponds to acid consumption step characteristics. High acid consumption step can cause
CaSO, precipitate. The corresponding acid concentration of each acid consumption step respectively
guides the selection of acid concentration of leaching agent for acidification stage, formal leaching
stage, and prevent the lower permeability of ore bed. The method of definition the acid concentration
range of the liquid injection was further verified by field test.

Key words: acid in-situ leaching; acid consumption; acid concentration; CaSO,
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