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Table 1 Comparison of the main performance indexes of JH-1 resin with domestic resin commonly

used in in-situ leaching mines

T Sy TS i) BB/ T 2% 3/ 1 EL %/ W % é*!%"élﬁl
[mmol/g(+)] (mmol/mL) (g/mL) (g/mL) AR/ %
D231-YT  50~60 =4.00 >1.20 0.65~0.73 1.05~1.12 0.4~0.9 mm, =95% =90
D382 50~60 3. 60 >1.80 0.78 1.06 0.6~1.4 mm, =95% =90
JH-1 52~60 8.50 =2.75 0.68~0.76 1.05~1.14  0.315~1.25 mm, =95% =90
EP AN 50~60 =>3.70 >1.10 0.65~0.75 1.06~1.10 0.4~0.9 mm, =>95% =90
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Table 2 Composition of static adsorption
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Fig. 2 Variation of adsorption tail fluid
p(U) with contact time
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Fig. 3 Variation of adsorbed tail liquid p(U) with

the original liquid p(C1™)
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2.2.3 p(HCO; )3t JH-1 4% g IR B 14 € B9 52

1] W2 B D3 R i A NaHCO, 5% 3 B2 . 98 15
p(HCO; ) 4342 300,400,500,600,700 mg/L.,
HEAT TH-1 A% A 08 B 3 35 o 08 28 W B 8 W o (UD A2
fbass, WK 5,

76
74}
72}

70— —=

W B 4 p(U ) (mg/L)

68 1 1 1 1 1 1 1 1
300 350 400 450 500 550 600 650 700
JR i p(HCO; )/ (mg/L)

Bs5 WHERp(U)KE p(HCO; )EKMTL
Fig. 5 Variation of adsorbed tail fluid p(U) with the
increase of original fluid p( HCO; )
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Fig. 6 Adsorption curves of JH-1 and D382 resins
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Fig. 7 Comparison of leaching effects

under the same acidity conditions
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Table 4 Comparison of 2R resin parameters after

rinsing with different rinse components

ok 4L AW ARH A=/ 2R MR CL
(mg/mlL) i/ (mg/mL)

3.5 g/L HCI 0.02 96

50 g/L CI” +3.5 g/ HCI 0.14 105

60 g/L CI~ +3.5 g/L HCI 0. 57 155

70 g/L Cl” +3.5 g/L HCI 0. 24 91

140 g/L CI~ +7.0 g/L HCI 0.02 81

50 g/L CI~ +7.0 g/L. HCI 0.12 147

60 g/L Cl- +7.0 ¢/L HCI 0.33 153

70 g/L Cl” 4+7.0 g/L HCI 0.06 134
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Fig. 9 Resin treatment process for high chloride

ion and high mineralization leachate
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Table 5 Comparison of main test parameters of two resins

W% B DA gk IsF 9 1/ ,
B g X A/ m?
(W) /(mg/L)  p(HCO3 )/(mg/L) o(SOF )/(mg/L) p(Cl™)/(mg/L) pH (m?/h)
JH-1 #5318 18.5 556 2 850 2910 6.62 0.77 7 350
D382 B A5 - {8 18.5 556 2 850 2 910 6.62 0.61 352
. W% B £k 3 g / B IR/ AN R AR/ % B 4 ) B g 75 2/ ‘
B W Bf i 7] / b
(m/h) BV BV kg (mg/mL)
JTH-1 A fg 7318 29 3973 8 408 7.01 78.29 759
D382 W5 18 23 1575 5 430 2.1 30. 05 576
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Fig. 10 JH-1 resin two-tower series adsorption curve
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Table 6 Comparison of raw material consumption of two resin washing processes

TolkEh g R Tolk 3k
W g 2 7l — — —
JH&/ (/10D A /(IE/ 0 A/ (/1) B/ (O6/0 H i/ (t/t0) A/ (TG/0
D382 23.15 1.15 3.50
1.107 2 936 450
JH-1 5. 50 1.00 0
WA A/ (GE/1U) 20. 827 587 1575
A1t/ OL/tU) 22 989
2.6 JH-1 WEEEAE~HNEA 7). TH-1 W A9l iz B 24 2 3 & T 9820, - 31

JH-1 BB A8 A 2012 SE# A A& 72, = 2020 4F gtz 53. 55 me/mL(LIB RIS . 484k 2 %k
9 FERAE BT R, R MRS B e (R A9, 64 %, JH-1 #4559 W% B BE K AR 2 .
R 7 JH-1 BHE &£ 7= im 1T W M 1 BE

Table 7 Adsorption performance of JH-1 resin production operation

A B on/ (mg/L) MRS PR A b/ A
U HCO; Ca? Mg?* Ccl- SO7~ (mg/mL) (mg/mL) R/ %
2012 19. 83 462. 33 738.51 266.71 59. 06 0.51 99. 14
2013 17.51 544,63 762.13 276.49 2.94 2.57 56. 45 0.49 99.13
2014 13. 24 561.10 784. 88 289. 38 3. 04 2.63 54,47 0.63 98. 84
2015 16. 90 574.97 794.01 297. 40 3.07 2.72 55.70 0. 88 98.42
2016 18.53 620. 45 780. 27 281.01 3.07 2.68 56. 64 0. 54 99. 05
2017 17. 83 635.11 814.01 317.82 3. 11 2.54 56.07 0.63 98. 88
2018 20.22 636. 5 808. 16 324.54 3.08 2.63 55.22 0.58 98. 95
2019 21. 38 637.52 801. 33 318.8 2.13 1.72 44.79 0.65 98.55
2020 17. 82 650. 75 697.62 271.94 3.03 2.47 43.53 0.79 98.19

A 18. 14 591.48 775. 66 293.79 2.93 2.50 53.55 0. 63 98.82
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fRBE(12. 16 g/1) i WA & i i) ke 2t 19 TG 65
FF S 7 R B0 o 5 1 o 426 M O R R g, Ll i
W% B 25+ 55 35 60 mg/mL, W% FF30R K 98. 85% .
JH-1 BRSO R BE 2R 15 99 %0, sl IRy 82%,
55 D382 MRS AR FE L TH-1 B8 G Y K B8 A 48 T b e
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L R S XA
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Research on Uranium Extraction Process of JH-1 Resin in High Chloride and
High Mineralization Leaching Liquid System

SHEN Hongwei, SHI Zhenfeng, LLAI Lei, REN Huaping, XIE Xiliang
(Xinjang Tianshan Uranium Industry Co., Ltd., CNNC, Yining 835000, China)

Abstract: In the leaching liquid system of a uranium deposit in Xinjiang, the content of p(Cl™ ) is high
and the mineralization degree is high. When using traditional D382 weakly alkaline anion exchange
resin to treat this system, the dynamic adsorption capacity of uranium is low(15~30 mgU/mL)and
the uranium separation and enrichment efficiency is poor. This study systematically evaluated the ad-
sorption performance of JH-1 macroporous weakly alkaline acrylic resin on the system. The results
show that JH-1 resin has special tertiary amine functional groups and a macroporous skeleton struc-
ture, exhibiting excellent selectivity for uranium complexes UQ, (CO;)3 and UO, (CO,); in CO, +
O, neutral leachate. Its saturated adsorption capacity reaches 60 mgU/mL, which was 2.6 times high-
er than that of D382 resin. In the dynamic adsorption process, the adsorption efficiency of JH-1 resin
for uranium reaches 98.85%, the leaching efficiency is 99%, and the uranium recovery rate is 82%.
This resin effectively solves the problem of resin adsorption site competition and equipment scaling in
high mineralization systems by suppressing the interference of competitive ions such as Cl1~ and SO}~ .
It significantly reduces the consumption of raw materials such as hydrochloric acid and industrial salt,
and reduces production costs by 23 000 yuan/tU, providing technical support for efficient development
of sandstone uranium mines.

Key words: leachate; high chloride; high minera lization; resin; adsorption performance; adsorption

capacity; JH-1 macroporous weakly alkaline acrylic resin; D382 weakly alkaline anion exchange resin



