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Study on Acid Leaching Technology of Black Shale Uranium Vanadium Ore

JIA Xiu-min, HUANG Yong,CHEN Tian-bao, LIU Hui-wu,LIU Zhong-chen, LIU Zhi, XIANG Qiu-lin
(Beijing Research Institute of Chemical Engineering and Metallurgy, CNNC, Beijing 101149, China)

Abstract; Uranium and vanadium were extracted from a black shale through acid curing leaching process,
and removal of Fe([[]) during leaching was studied. The results show that the ore can be treated under the
optimum curing conditions of acid dosage of 12 % ,curing temperature of 90 ‘C ,aging time of 2.5 h and ore
size of —0. 15 mm,and then leached by water for 1 h at room temperature,Fe([l[) is removed under the
conditions of sodium sulfate adding amount of 0. 6% ,precipitation temperature of 95 C, precipitation time
of 0.5 h and leaching terminal pH value of 1. 2. Under the above steps and conditions, uranium leaching
rate is more than 92% ,vanadium leaching rate is more than 68% .and removal rate of Fe([l| ) is more than
75% . This process can effectively reduce reagent consumption in subsequent metal separation and
wastewater treatment process.

Key words: black shale;uranium vanadium ore;acid leaching;iron removal

BOTUE A S VPR VB Bk e RSP L RETUE R EST TR MBS MR R 1 T
FALfEA L AT IR I R A M SRR B AR AR R R R R T
JEOR SR A TUA AU 7RSS [ TR E 2% 00 v L gk b 2l AR H TR G E R R T
WP W IR E A A o WL R IO L RS L EAR R T2 23S T L
MEZTZAMERER T L RBRIEE T RIRE SN B £ iR T2 — ey 2L 58 1L
RN T2 R LA 2522 RE MW 23 SR T AT AR A2 0T B 10 1% L 52 43 1 i
MR A T R AR Wy R AR AN R E S I, AR SO 28 ) s R A L HE AT TR IR

¥ 7& B H9:2020-11-13
EEWAB P EER" M 2020 BHEAIFTTRI BT E (b FR & [2016]314 &)
EHER A HFHA984) . L IR BT AL 5 g TR



s 72 - A4 8 GR ¥ /) (http://ysyl. bgrimm. cn)

2021 4E45 4 )

LW R T — R e 3R i 7 25 B = Bk i 1R
ER A T2 A SRR T A

1 RIS

1.1 REHEmR

TRISAE ok B 2% 500 5 7 30 5 68 TUA Al e
FEAE RS () V 0. 95.U 0. 080, Mo 0. 038,Si0,
68.60.Fe 6.16,Fe([[)0.271,Al 3.47,Cy 2.29,
Cx 0.Mg 1.23.50.74,Ca 0.51,Cu 0.24, A[LLFE
o A EE R RN T A AR E
2.29% ARE IR AN A DR AT . A
BV AR AR RIS IR BT Bk VRO E R R R

XP A A HEAT BRI R R B B A
W o2 L TERR &l 6 %0, IRk v iR
FRT 90% LB HLR R AR 30 %0 YL R T
B IR S R A T T R IR & 202,82
R R A ER YR R T 50 gL B, AL HY SR T 3k )
70% , BLE R R P B ik 30 /L A b o
A ERUE Sy 24. 6 gf L X e 2 A B B I LR
T AN F 50
1.2 G HIE

T2T Wt L. 0 A b iy ah LS M
i o g L IR R, o I W 1R 3k S5 ST W B KA
75 5 88 20 B LA W) A UAF A T = BEvp . DA
W e AAAE R B 2 B R R L B
TR F 2R -

UO,+2H" = UO,*" +H,0

UO,*" +S0i =U0, S0,

UO,S0, +S0: =[UO,(S0O,),

[UO, (SO, > +S07 =[UO0,(S0,); >

KL X FEAEMP EEL VOV AF
FE DR R T R = B 8 L T
FALSE 7 AT L IR B UL SR T R 1k Rt e —
JBE2 RTINS e IR Ak A e B
SNBSS A . A 5T R R VR R
B T2 = B 3R S LA R 2R, H Oy R
.

H,KAL_,V,(SiO,); +n/20, + (10— H" =
K"+ 3= AP +3Si0, +2VO*" +(6—n/2)H,0

PR P VR TRl S — Mk R P204 AE LT
2 AERALE AR i VR A R B
1E P204 ZE BT . T3 f 2 1 ) Fe’ ™ 38 Jit, DA SE
PUAL VR0 43 85 3= HE U b = M Rk 2 v 4 i A i

FE AR w1 e, HEAT T BR R T A
W P IR H TR PP B Bk A T ik A DU I T R AR B
B AHT TSR B BRI DTUE TR R S R v &
B =0 gk DU B — M A il N AT
L PR el R A B R 9 11 DA B R R R s
KW

3Fe, (SO,); + 10H,O + Na,SO, + 20H =
SOi™ 4 Na, Fe; (SO,), (OH),; ¥ +5H,S0,

O PR IE DT AR, 5 e e v i A SR B
1 pH L LA RS R i A A B TR

2 RBRERLETR

2.1 BALEAXRHE W
2. 1.1 BRI B A AR X il B Y R
I A 07 i 100 g, & 4R —0. 15 mm,
IABR K $E 5 35 2] 5 P e 47 Ak B Al ik [a]
24 h, LS PR IR E B R R ] 2 h, 37
R AR RS E E O 2 ¢ 1. B R T M Bl R B2
XL AR AR LI 1, NI 1 AT LA L AR
R RO B MBI EE R L ahi= i R TC ] AR
PIRE] 9200 LA b s HLIR A BE A IR T 4 B0 49 24
PR 9 TH 5 1 T 2 R RS E 1206 Bk
B 50 C LB, PR R E R 7200 24 o W
PUAY TR 238 IR 0T F8 A S i 2 TR 7K Ak B AR 25
BB R TR 12 0TS .

100 ~ 95
r—— A2
o —2 1%
95 o o O ———9©
o = —# =] 85
Al::::f:"" ________ 480
S o0 AT &
5 0O Jas g
L AT o--- L
’ ya 470 1
EHBC S a0 —e-s0C  — 1 ®
¥ 7T a0 ol -
80 - m ---m 160
om - -
T 455
.-
75 | | | | | | | | | 50
8 10 12 14 16 18 20 22 24 26
TR ik /%

Bl mEBAERALEBEN
PR HE AR

Fig. 1 Influences of sulfuric acid dosage and
curing temperature on leaching rate

of uranium and vanadium
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leaching rate of uranium and vanadium
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Fig. 3 Effect of leaching terminal pH value
on uranium and vanadium leaching

rate and Fe( ][ ) removal
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