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Plane projection of ore body of a sandstone-type uranium deposit in Xinjiang
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Fig. 2 Profile of the west section of the south ore zone of a sandstone-type uranium deposit in Xinjiang
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Fig. 3 Drilling plane layout in the test area
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Fig. 4 Borehole ore plan in the test area
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Fig. 5 Borehole profile in the test area
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Table 1 Mining statistics of drilling holes in the test area

LY TS B/ m s/ % FEREEIBY
0202 1 2.55  0.027 3 i
0302 1 0.45  0.0122 4
0303 1 1,05  0.0121 iR
0102 1 3.10 0.024 7 b
0103 1 1. 80 0.022 6 btk
0201 1 4.25  0.0313 iR
0101 1 4.80  0.020 6 iR
0402 2 3.35  0.047 2 ik
0502 4 2.20  0.0190 PEb SEEUEA
0401 2 2.55  0.0200 iR
0501 2 1.10 0.018 4 N =
0301 2 2.55  0.0199 ik
0503 1 2.40  0.025 4 iR
0400 1 0.80  0.0169 4>
0601 1 2.95  0.0258 b
0200 2 2.45  0.027 4 iR
0702 1 3.10  0.0315 41y
0100 2 2.10  0.022 2 iR
0300 2 0.45  0.0110 iR
0701 3 1.35  0.014 4 ZWb SIS
0602 0 0 0 ik
0700 4 2.60  0.020 3 iR
0801 2 4,50  0.0287 4>
0902 2 7.65  0.0251 ik
0600 2 3.85  0.017 1 bkl
S 2.56  0.0216

AR5 R B % 63.45 40. 32

E:0602 fL W TLH fL.

2.3 KXHREEAR
2.3.1 KXMRSH

W XA LKA 17. 1~24. 4 m, P
KA R 22,27 m; H S OKIZIEE N 4. 72~
8. 96 m, - Ny 7. 25 m H N AT HOK AL R BE
106, 7~ 124. 9 m, ¥ By 0] il K AL BE R
113.7m(K 2), S0 &KEGHEFENMD .
JRTREA 1~3 BAELEGIRR LS E .
2.3.2 MK FE4FME

IR XS0 & KZKEERIE p(U) R
0. 56 mg/L;p(HCO; )y 258. 28~394. 32 mg/ L, F- 3
p(HCO; )W 330. 77 mg/L; p(Ca®" ) H749. 52~
818. 92 mg/L, V- p(Ca®" ) K 785.88 mg/L;
pH H#6.38~7.31,F#H 7.03,
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Table 2 Statistics of hydrogeological parameters of completed boreholes in the test area

N1 kIR R ‘ » L ‘ ,
HKRL/m A R m THKR R SRR /m R (/D)

&/m  ib/m o JEE/m

136.52 143.78 7.25 22.27 137.00 113.70 1.28 0. 045

3 BRI

R R 5 BT P R R 2 TR
PR R AR B3 3 56 328 15 43 Sk i 4 A 70 B8 R
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3.1 EHERR
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TR A B R 1 3 R 5 o R A
215.50 mg/L,

t FIZIR 5 K I 2 8 05 1 2 . iR ) 1
LW R 1.5 m®/h, B AL 1 W R
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Table 3 Ion concentration in leachate of oxygen pumping circulating test
s — oUW/ p(HCO3 )/  p(Ca?t)/  p(SOT)/ P(ﬁ&),/ p(Fe?t)/ A/
(mg/L) (mg/L) (mg/L) (g/L) (mg/L) (mg/L) (mg/L)
0201 25 10.13 483. 36 838. 24 3. 14 1. 34 0.96 6. 64 4.50
0202 15 14. 31 352. 20 770. 34 3.13 0. 24 0.2 7.09 2.38
0402 31 9.83 419.76 811.2 3. 48 0.07 0.01 6.81 5. 80
-3 11.42 418. 44 806. 59 3.25 0.55 0.39 6.85 4.23

M 3 Al A s A G PR 15~31 d
BF 32 M VR A TS Rk AR Ak Bl T VR BE N
0.56 mg/L(AJE) EF+ & 11. 42 mg/L(EH)),
p(SOTHM 3.05 g/L EFF=E 3.25 /L, Ui g H
R R Ak TR gk,
3.2 “C0O,+0,+NH,HCO,”iZ Hik 1

M pH i B KBRS Catt 5B
CaCO; VLVE N 2. NI 235 %, 2022
F11 A 11 Hilg, JFJE“CO, +0, +NH, HCO, " &
. AR BB Dy 150 mg/ Ll i fin
A NH HCO, % i, #2 #3= d Fl i o (HCO; ) 2
560~580 mg/L; 5 ok L B < AR 12 0] S5 b
m CO, AR FEHIE ) pH y 6. 6~6.8, 2023
6 H 20 H, X AFE TR 12 4540, il 3
JERE 25 Ak FL (49 i 16 77 . #Ruk 2023 4 12 A
31 H, BAfL 33~ 1.7 m® /h, LS TR

WA 1.0 m'/h, 2R T BT i Wk R
40.37 mg/L, ¥ fL B & O#1 PR OB W JE N
106. 20 mg/L, & K p(HCO; ) Ay 657. 38 mg/L,
pH 4 6. 77. & E & M 8. 65 mg/L. 4 [a] R KNy
13.39% . BHIREELEEWFE 4.

FEIRIIE AT 90 d B 3= H VT 349 il O vk
ik 50, 24~85. 41 mg/L. 32 i p(HCO, ) 1T+ =
550. 00~600. 00 mg/L,FEiE 7 150 d, 7EHA
B TR 12 ANFhEFL 5 30 7 ) AR KR
omb, R R O W B B ORE W E N B R
20.13 mg/L, & H W p (HCO; ) T W =
442.18 mg/L, SRIGHHIE B H o(HCO; ) 5K
550. 00~580. 00 mg/L, # 1k 2023 4FJic , 18 &
BT R W O B E 54, 90 mg/L. B K
p(HCO; )oh 683. 20 mg/L. 45 = N 8. 13 mg/L,
I 25 R WL 6.,
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Table 4 Ions concentration in leachate of “CO, + 0, +NH,HCO;” leaching test
L BATRE/d A/ (m®/h)
Al 5 i R/ (mg /1) o(HCO5 ) /(mg/L) pH RN/ (mg/L)
PG 3-0201 438 1.2 63.03 768.8 6. 85 7.88
7§ 3-0202 452 1.1 102. 20 768. 6 6.67 6. 80
P4 3-0401 205 1.6 9.64 549.0 6.75 7.98
P 3-0402 395 1.7 31.54 500. 2 6.74 7.60
75 3-0200 168 2.6 5.55 646. 6 6.76 11.51
P 3-0601 168 1.8 47.89 646. 6 6.79 9.68
PG 3-0801 82 1.5 85.26 695. 4 6.78 8.53
75 3-0602 134 1.5 91. 10 695. 4 6.78 8.53
P 3-0600 102 2.7 5. 26 645. 8 6. 84 9.32
S 1 238 1.7 40. 37 657. 38 6.77 8.65
00— Biftifge(U) o]’
90 | —=— R ip(HCO,) 28 | 5o
g0 L &’dﬂdﬁ’zﬁi

= p(U)/(mg/L)

( L L L L L L
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Fig. 6 Change of uranium concentration, HCO; and residual oxygen in test drilling leachate
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T, 24 R g is 47 60 d mF, flf Bt & ik B 2k
106. 20 mg/L.p(HCO; ) 2 768. 60 mg/L. ¥ fL

Sl R 1.0 m*/h,

2023 AR R BT LA B AT 12 Al I
o AERER I AT 185 d i IR K p(HCO, )ik
550 mg/L.{H 0200,0600 il ¥ £L 12 1 I 5l Joe 5t 4k
¥4 5.26~5.55 mg/L,—H AR M B EIHES T
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Fig. 7 Change of uranium concentration, HCO; and residual oxygen in 0202 borehole leachate
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Fig. 8 Change of uranium concentration in the leachate of the test extraction borehole
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Application and Control Optimization of Electric Control Valve in "°Ge Isotope Process

JIAO Zhenhua
(Cangzhou Nuclear Fuel Co., Ltd., CNNC, Cangzhou 061001, China)

Abstract: The electric control valve in the " Ge isotope production process is controlled by the PID
module of the DCS (Distributed Control System) to regulate the internal pressure of the cascade pipe-
line. However, when the pressure of the process system fluctuates greatly, the existing control meth-
od of electric valve can not achieve the optimal control effect, which leads to the controlled process
pressure exceeding the operating safety limit and has a serious adverse impact on the safe and stable
operation of the process system. Aiming at the problem of weak control performance of electric valve
under abnormal pressure, this paper put forward a control scheme to optimize DCS control configura-
tion program of electric valve. Actual operation shows that the optimized control program avoids sig-
nificant fluctuations in process pressure under abnormal conditions, effectively ensuring the safe and
stable operation of the *Ge isotope production line.

Key words: "°Ge isotope; electric control valve; DCS; PID; configuration program
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(Continued from page 77)

Experimental Study on Neutral Leaching of a Sandstone-type Uranium Deposit in Xinjiang
JIA Zhiyuan, REN Huaping, SHI Zhenfeng, WANG Hongyi,
HE Huiming, ZHANG Ziye, LI Jiaquan
(Xinjiang Tianshan Uranium Industry Co., Ltd., CNNC, Turpan 838000, China)

Abstract: A sandstone-type uranium deposit in Xinjiang belongs to auspicious prospecting stage with
exploration line of 200 m>X200 m, low exploration degree, thin ore bed and low uranium content. In
addition, there are complex hydrogeological conditions with poor permeability (permeability coeffi-
cient is only 0.045 m/d) and high pressure head. No leaching test work has been carried out in this
deposit area. In order to study the leaching of uranium resources in the deposit, field leaching test was
carried out by adopting neutral leaching and improving the pressure leaching technology, the results
show that the average extraction volume of single hole is 1.7 m*/h, the average mass concentration of
uranium in leaching solution is 40.37 mg/L, the maximum mass concentration of uranium in single
hole is 390.22 mg/L, and the annual leaching recovery is 13.39%, it provides technical support for
the exploitation of uranium resources in the deposit.

Key words: western section of south ore zone; sandstone uranium ore; neutral leaching; permeability;

pressure head





