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Fig. 1 Hydrometallurgical production process flowchart
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Fig. 2 Variation of uranium mass concentration in

pregnant eluate
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Table 1 Changes in uranium mass concentration in pregnant eluate of precipitated part and product
quality before and after segmented interception of eluent
TR VB 3 BB IS it i TR VR 43 B R S it )
oK KRl oK KRl
75
oW/ o(U)/
(/L) W5 K/ % w(U) /% w(S0F )/ % (e/L> S KAy % w( /% w(S0i /%
1 32.95 15/16 24. 29 60. 94 16. 33 41. 45 69/70 24.79 60. 75 15. 36
2 34.23 17/18 24. 34 60. 64 17.43 40. 00 71/72 24,22 62.53 15.27
3 33.83 19/20 23.48 60. 64 15.43 39.01 73/74 25.19 62.49 14. 83
4 31.61 21/22 25.00 60. 14 17.23 36.19 75/76 24. 86 62.50 14. 06
5 28.70 23/24 25.53 60. 32 17.47 36. 19 77/78 25.00 60. 90 14. 89
6 32.76 25/26 26.72 60. 18 17.91 36. 77 79/80 24. 44 61.68 15. 04
7 33.23 27/28 25.53 59. 84 17.52 38. 34 81/82 24.28 62.12 15.32
8 23.58 29/30 25.70 60. 22 17. 66 39. 60 83/84 24.56 63. 84 15. 36
STy 31.36 25.07 60. 37 17.12 38. 44 24. 67 62.10 15.02
2.2 REX G R HEE T TUE R R 20.,25.30,35.40 C ., fEBMUUFERIEKMFT 6
TS5 X0 T TR A P 8 Ao R ) R ) L B AR FEIMA B, P8 pH A 7. 0~7. 5,4 # 5 min
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2 B T RO T TR B i AU B A B ) A TR
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VAL 3 3 7K I A R T D0 BE MR R TR 43 0l 10,15,

Je P IR L R BT A 25 G SRR A
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R AT )R S Ut v, L UTIE 20 WF . . B R
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BRIV 5 o Al s BV, 43 B B R Al T S vk B, RUGE
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ks i v g A SO B ar A, I A5 2R I
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Table 2 Effect of temperature on qualified solution precipitation
WEE/C UURE pH BPRUTFE R/ (em/min) ULRE R p(U) / (mg/1) O/ A oSO %
10 7.0 0.11 6.3 60. 12 16. 23
15 7.3 0.15 4.1 61.31 15.62
20 7.5 0.23 3.0 63. 40 15. 43
25 7.5 0. 40 2.9 64. 35 14. 35
30 7.0 0.43 2.9 64.51 13.28
35 7.0 0.42 2.6 64.37 13. 26
40 7.5 0.43 2.5 64.58 13.25
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Table 3 Comparison of daily precipitation volume of pregnant eluate and product quality before and after installing

heating and heat devices in precipitation tank

@i} i e
8RR Q;giﬁ L HE R Q;g;ﬁﬁ L
it Bz /°C e w( /% K5/ % w(SO0T /% WE/TC PR/ w(W/ % K/ Y w(SOT /%
1 13 4.3 18 5.5 60. 27 23.79 15.95
2 13 4.2 17 6.3
3 14 4.5 18 6.5
4 13 3.6 60.12 23.15 15.23 17 6.5 61.23 23.21 15.98
5 13 3.6 16 6.3
6 13 3.6 18 6.7
7 12 3.6 60. 11 23.28 16.17 18 6.2 62.18 23.56 15.43
8 13 3.6 18 6.7
9 11 3.6 18 6.8
10 13 3.6 60. 14 23.59 15. 89 17 6.7 62.19 23. 66 15.32
11 13 3.6 17 6.8
12 11 3.6 18 6.8
-3 13 3.8 60.12 23. 34 15.76 18 6.5 61.47 23.56 15.67
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Fig. 3 Daily precipitation volume of pregnant eluate

B3

before and after installing heating and heat

devices in precipitation system
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Table 4 Product grade and mass fraction of SO}~ before and after washing precipitated

slurry with different volumes of clean water

Ve WK SRR L 2 4 WK SRR L : 2 WK SRR 3 2 4 KSR AARL 101
W Hk w(/% w0 /% w(/%  wSOi /%  w(U/%  wS0i /%  w(U)/% w (SO )/ %
0 53.04 20. 83 53.04 20. 83 53.04 20. 83 53.04 20. 83

6 56.72 18.20 59. 33 15.21 59. 26 13.78 61.22 13.12

7 58.23 17.65 61.23 13.58 62. 33 13.56 62. 35 13.01

8 61.15 15. 66 64. 25 12.59 64. 27 12.78 64.23 12.77

9 61.18 15.58 64.26 12.55 64.33 12.76 64.25 12.55

10 61.20 15. 60 64.28 12. 56 64.29 12.55 64. 26 12.53
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YeFFAE 24 Yo /AT o REAR T L Uk VR DT VE BL K AT 4
T i B
2.5 HMIEERBRSRASKMRK
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B 40 W B VR A L ASCHE A 08 e 0 HE DL AR AR D8 DF
TR, g A AU, T aE— 2 AR IR D
FrR AR TR AR — A Y R AR T AR
DERINE B ) 22, SR D) R DL e iR KB
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Table 5 Product grade and SO}~ content for

RS B AR 23.35 %
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Table 6 Product moisture changes before and after
transformation and optimization of air supply

pipeline operation method

slurry washing and filter pressing in tank JE ik 7R KA ) %
I H \
7 i it il /b 531 5218 T
K ;
VHMWH 25 48 29. 81 26. 36 29. 71
B/m' KR/ % w(U)/% w(SOiT)/% 23 48 28.63 27.58 28.53
[l @ail]
26 48 28. 45 27.92 28.13
3 1.5 24. 42 64. 60 10. 26 94 48 97,87 91 05 95 04
95K 1.8 24, 81 63. 24 10. 38 16 18 22,99 2162 91, 34
10 )% 4.1 24,92 65. 64 10. 04 WiEE 16 18 24 95 24 11 94,63
15 K 3.2 24. 86 64. 68 10. 16 90 48 94,93 23. 35 23, 68
520 IR 3.9 23.82 65. 32 9.45
423 5.1 24,06 67.51 6.63 _ — A
525 1R 3.2 24, 46 64.21 11.27 2.6 AKIAFLEIEEHER
20 2.7 25.18 65. 46 8.48 ol FH A 3L P Ak BT OE A R W, FE A% 0 H
W5 33 I 3.9 22.94 67.29 4.33 Y e o Yo b oo 2
GRS 7 T R B 9D L U B 2% T e o
1 3.3 24. 39 65. 33 9. 00

IR R AT 1L A 7 e SR AR E F JE AL R U8
BRI UTVE B L BR K 7. B TUE Al & %
W BRUIRE 4R R 1 500 kg B, B 5% A8 DTHE
YEMb 5 J5 B 25 B 0 S0 R ORI 38 i kR A
TR 2 AOHE FR R B . T2 D8 R 0 0 DR AE 45 1 i
b G A RS TR PE A48 h JF EkL, 25 L
e At %) s 440 2 A 0 I 9 5 i A ASORE I L
PRI 129 0. 4 MPa, HRAE FE I8 BT 45 77 oK 40 -
26%0~28%, Hy™= s 10 AT WK . W58 50 4T,
F2 i R R 48 S ) AR XU D, 3 B0
HE PN U FE IR FE 43 7 oK

St VR A I A TR e A AR HE R
Bl RS SARE S T2 0. 7~0. 8 MPa; [A I, #5
TR B B DN20 97 &= DN25, 8 Sk i&. 78
Jei A g B v SRR AR R Sy - DB TR U
HE BB AR 7K 45 0k RO, FEZ2 PR R 30 min, SR
J& O PR ARE Fs 18 BIL A0 U8 I T I R AR it 5 1 T
S8 G - O T HESCIR  JF S AR R R SRR
JEHE N UEDEIEAT R IR U8, 2 B8 AR K R
1B s T e AR AR 3 IR B e — IR R R AE R
Jo s R HES I P RS STRAL SR TR 48 hJE HUEL,
MO TR I IT UL AR AR L TR R S L ARHE R D 0 R}
PR K B R RAR (R 6) . T LUE W ARHE JE B
ML i SR 1 AR 77 XS 76 Fe 8 i ) 4
[vi] 8 FH 08 A A ) A 15 50 T 5 T 8 SRR ™ K 43 B

SOF™ B 1k 5 7= M 0t v s 2 5 1
At Y R A K FLIE T A R pH R AR v
AR Fet (AP ARG T A R ZR DT T 2 TR
RS H SOT B FoA B B 244 T, I 3 4 23t v
A P4 e L S BR AR

HUPR 3% Wk e & M6 W 14. 76 L, A K 3L
B RSB 3% Frs s ok
FREE K BR Fe' ' A SOT 24 i B F I 0 2 il 4 s
PR A AR R AL B AR R pH S 3.0 Cilt ik
BT IR R UTIE R pH 29 3.0 M) L B4R R
i Fe' ' fil SO 4= il Fe(OH), ., CaSO, %5 I ¥E
Vs FREE ik 40 min J5 45 1k B P R E R A
TR Rl T I B a1 N AW TR S I3
FLHUAL BEAT JE W WO ) UL SO L Cal ik BE AR
b, 85K T,

T 17 .27 BRI Ar A 500 mL £8 41 JK 3L,
TIAL B 5 A 4 WL 37 B AR A 500 mL K H A
JRFLALFR G MW I B PR AR R
LA AR R pH K 7. 0~7. 5,3 4F 20 min 5
E T BRI S s BT A BT R U i
WP s B 5 AR 2E A 500 mL _EiR AR IEATES 2
WUUTE » Q0 e 7 S UT3E 10 W 5 3 0% 36 5
ZSEEWE BT B UL Ca® B R B BB AR N
200 mLJE (AR FH 125 ZE 4k % 6 U8 OF B AL A8 1 R
107 ‘CHET48 h, 4r B e b U 5 SOT™ it 7 43 4K
(D,



94 A

% % 45 %

R7T MKRAEGHRBEMAGRIATMLEMEIRER

Table 7 Sedimentation results before and after adding lime milk to pre-treat pregnant eluate

TLIE MR RR=2(1 KRBl 7=
L N R
e )/ (Ca®")/ (SO )/ (Fe?™)/ U/ (Ca’t)/
i £ ? o £ o ? wU)/%  w(SOF ) /%
(g/L) (mg/L) (g/L) (mg/L) (mg/L) (mg/L)

17 37.11 410. 8 48.56 90. 8 4.3 671.6 61.23 10. 39

2% 37.11 410. 8 48. 56 90. 8 4.4 707.0 61.33 10. 21

37 40. 69 182.0 83.17 352.2 4.7 364.1 61.31 15. 39

BRI LA IR FL AL B H SO i Wk
i 83.17 g/L M= 48.56 /L. &K T 34.61 g/L;
U B i 40. 69 g/L F& % 37. 11 g/L;Ca®"
R EE 1 182. 0 mg/L JH& 410. 8 mg/L;Fe’”
R R 1 352, 2 mg/L FEE 90. 8 mg/L; ™ b
Bl A B AE HRTE 61, 30 % 2245 . SOX T i 4 3K
M 15.39 %0 2 10. 21%0 ., A1 K FL AL 35 4% K
AR ZR H A A R BRIR 0 ) 2 R R, W 2D o A
HopEMmRERTOE. SIS A KL, 4
JEARR L Ry 8%, H AT K FL AL BEA 4 W AE B
TR G ULTEY) 50 R BR e LA BE L R G R A Ak
7 N A R FL AR BT A AR TR T
2.7 IZH6RMUERAMTERRE

3 ok S it v v B 9K R S A WD UE L DT UE R
PV OUTE IR Z 0 ORI S5 1 i )5 L 1% b iR SR A
WL A P B R ARl i B E R T (R 8) . R
SRAN T SOT It 43 B I AE 1026 AN, B
I 4. 33 %6 77 b sl ot £ A3 B AE 6500 LA I i
F1IE 67,5100 5 7 K A S EERIAE 2306 ~24 00 . i
BB FER,

®8 IZHEEMUBHRAHTRRE
Table 8 Quality of natural uranium products

after comprehensive process optimization

- KR F= -
w(U)/ % Ko/ % w(SOF )/ %
029 66. 34 24. 00 8. 37
031 66.22 23.30 7.49
034 66. 44 23.93 7.17
036 67.51 23. 23 6.94
038 65.75 22.72 5.33
040 66.51 24.00 4. 36
042 66. 20 23.63 4. 60
1y 66. 38 23.58 5.37
3 g

1) b B8 5 6 T80 i Aok R 57 it i O 0 K
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Experimental Research and Industrial Practice on Quality Improvement of
Natural Uranium Product in In-situ Leaching Uranium Mines
ZHANG Yunfeng', LI Hongmei', YANG Yihan?, XIAO Zuoxue’, XIAO Biquan®, XIA Xincheng®
(1.CNNC Inner Mongolia Mining Co., Ltd., Hohhot 010000, China;
2.CNNC Xinjiang Mining Co., Ltd., Yining 835000, China)

Abstract: Based on experimental research focused on enhancing the grade of natural uranium products,
reducing impurity content, and controlling moisture levels, the key factors affecting product quality
were analyzed. Corresponding measures were proposed, including increasing the uranium concentra-
tion of the qualified precipitation solution, elevating the precipitation temperature, improving the
washing efficiency of the precipitate slurry, and optimizing the pressure and airflow during gas-pres-
surized filtration. Industrial application demonstrated that after implementing these measures, the
uranium grade of the product was raised from 60% to 65%, with a maximum of 67.51%, moisture
content was reduced from 25% —29% to 23% —24% ; and the sulfate (SO? ) mass fraction was below
10%. These results fully comply with the new industry acceptance standards for natural uranium
products specified by the customer.

Key words: in-situ leaching of uranium; natural uranium product; quality improvement; quality con-

trol; uranium grade; moisture content; sulfate (SOi ) content; qualified precipitation solution



