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HLF R 7, DL6100 &I, K5 B 0. 001 g; HE4H .
DHG-9070A #Y, 5 & 43 BER g 0. 1°C 5 # 71 9
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Na, U, O, +6H"'—=2U0;" +2Na' +3H, O,
U0 +2NO; —>UO, (NO,), ,

U0, (NO,), +2NO; —>[UO, (NO,),

[UO,(NO;), > +2NO; —>[UO, (NO;), ',
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PRI 20 g ML J5 1Y & s UL iE ¥ . 72 800 C &
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2.1 HRERTALIE YR H B
2.1.1 BEMZRHEFRSENHIN

S AT TE W IR VR TP A Ak T R e Bl
W BT, B UiiE Y 20 ¢ B T REA .
AGER 100 mL(6 mol/L) , 7£ 2 i i BE 80 C . §i
FEFE R 400 r/min Z50F N B 1 2 h, U & 2 1 i
W AR e 1 1 & 5 I 20 g ke e 1Y Al i
TEW o AE A A5 F AR 8] B 15 B0 AT IR B, X iR
VR Ak A B AT OGS A, g g R
F1,

R1 BEFLEXNRHRERSENRE

Table 1 Influence of calcination pretreatment on impurity content of leaching solution mg/L
=Tt Al Ba Be Ca Cd Cr Cu Fe K Li Mg
IR H iR 714.9 7.5 0.2 1574.6 6.8 154.5 76.8 5300.6 112.0 3.5 242.9
TRETRAL B —RE R 1 052.0 8.7 0.2 1628.2 6.5 138.4  79.2 5425.7 132.3 4.9 243.2
bod D Mo Sh Ni Na Sn Sr Ti AV w /n Mn
MR B 41. 8 0.1 285.9 1453.2 0.9 45.1 39.0 3.0 1.6 196. 9 67.8
TBRIETAL B —FH IRt 34.4 <0.1 288.0 1452.7 1.0 45. 4 55.2 1.8 1.4 175.8  72.5
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5, HHr Fe.Ca.Na, Al [ J5 2 4 B 55 i 5 %o il 7
WL KB A Al (Fe'' 4 A5
A T AT Z VG B P . U R R R 2
12 g/ L A B s R Tl .

LI R LR 1R GF L S AR A B — g R 1
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2.1.2 MkentiE st iR RN

Al UCVE B ) A8 e T AL BRI R 2 A 4 43 1)
VAR o ot RE . B 20 g B ANTTIED)
FE 800 C N, AT JBBE WAL B, XHIBE e Ji B UL 3
Yy A R 80 C U AH R 100 mL (6 mol/L) (i
FEFE 400 r/min S50 T8 L B 580 BE I ) X

R R AR R 2,

Fz 2 BRAEATE X HRH EN R
Table 2 Influence of calcination time on

leaching rate of uranium

JELBR I ] /B TR 5/ % Uk A AR A U
1 97.45 2.34
2 97.51 2.21
3 97. 87 2.10
4 98.11 1.35
5 98. 10 1.38
6 98. 14 1.32

H1 2 2 AT AT, Bl PR 35 H A B e I TH] ) S
T T3 . 4 b i B B RE I 8] . R
MR A L. B e e ol TR H R T R R
98. 1106, o il Bedoe i it £ A4 ik 26 &5 B ) ot &)
WA Rt SR T i il B e REFE K L Mbe e i 22
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2.2.1 FHERK X IR H R R0

B 6 & ghiiie ¥ 0y 20 BT 6 DA
a3 I ACAS [ e BE B i R 100 mLy 7 S 1 i
J& 80°C B FE L 400 r/min Z5 AT L3R ]
2 b o TR R Al TR R X R i
A1 03 066 BE 0 0 U el ke R R . TR kR
Xl R R R WL 3

F3 WHEREXNHEHENEN
Table 3 Influence of nitric acid concentration on

uranium leaching rate

AR / (mol /1) TR AR/ I i Bk AR/
3 91. 82 7.63
4 92.57 6.55
5 94. 36 5.31
6 96. 11 3.44
7 96.15 3.38
8 96. 21 3.33

H1E 3 WA, Bl 5 A VA 180 0 Al ) 32 R
TR0 5 10 24 S PR W B v T 6 mol/L 5, 8
FEARAAE , HAETRIE 5 T 3 i A R 23 A iU 22
1 NO, S 5 A =y SRASFZ W, BT LA B M A
R L 6 mol/L B, B 7 Bl UL T 4 28 3 il R
AR R B uE i HL T L R 2~3 g, B AT
MR A S LR T 852 ~90%,
2.2.2 WHEENHEZHRNZME

B A 0y S B UTTE 9 (B 20 @) B F 4 MM
B, AR AR R 100 mL(6 mol/L) , 76 J52 17 jiL BE
80°C R HFIE] 2 h Z 4R WF 5% 40 41 o B Xof 4 12
R LS5 R 4,

x4 BHEENHZHENTIE
Table 4 Influence of stirring rate on

uranium leaching rate

PP/ (r/ min) iR AR/ Y U Ak A Y
200 95.56 3.85
400 96. 11 3.44
600 96.16 3.42
800 96.15 3.40

TR I 2 B B R O IR R R AN R
AT e (32 Ak B . BT AT BE AR BE 5 L B
PREE T L 400 r/min KL,
2,23 RHEBEEXN#HRHENZMW

HUS 0 & BT Ve Y CREy 20 @) B F 5 MRAR
B4 B AR R 100 mL(6 mol/L) , 7E 15 H i} 8]
2 h B FEEE 3 400 r/min Z5 4T . WF 582 iR R
XA R R, S5 R IR 5,

x5 RHBREN#MZRHENZIG
Table 5 Influence of temperature on
uranium leaching rate
HEE/ C g R/ % IEBEHR AR/ N
20 90. 82 8.76
40 92.25 7.15
60 94. 26 5.23
80 96. 11 3. 44
100 96. 32 3.41

H1 %% 4 AT AE 20 ~80 C i Ba Ji 1B 4 - Fili %5
ik JBE 9 H L il 3R S T s K 2 TRl L IR
AL AW . . R IR EELL 80 C .
2.2.4 HEGERRELLXHEHENR W

W6 0y S U IE Y (B 20 @ BT 6 AR
o 3 IS Al A B i R 100 mL(6 mol/L) ,
TE 5N itk BE 80°C L 2 M B [A] 2 h fiE $F Fe
400 r/minfl Z5AF T R 50 1 44 AR 5T B L X il ¥R
AR A5 R 6.

x6
Table 6

i B R R B L X R ER B R
Influence of liquid to solid ratio on

uranium leaching rate

WE BB I/ (mL/g)  HR AR/ Y SEE AR/ N
3:1 90. 62 8. 89
4:1 93.25 6. 02
5:1 96. 11 3. 44
6:1 96. 34 3.20
7:1 96. 41 3.12
8:1 96. 66 3.04
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LR SR PO DR Ak N a7 N 1 I/
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HL 6 13 & HULTE Y (R 20 @) BT 6 AR
HL A B A 100 mL YR (6 mol/L) , £ )2 I ik
BE 80 C i FERE I 400 r/min 4T W5 R H A
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Table 7 Influence of leaching time on

leaching rate of uranium

# Hi 1 [] /min R /% U SRR/ N
30 90. 82 8. 64
60 92.25 6.53
90 94. 26 4.76
120 96. 11 3.44
150 96.12 3.46
180 96. 21 2.38

MR 7 Al Ll IR AR TR A
SEAR TGN . HFR H I I 3 R 2 5 i A 7 R
PR, B H B RN LA 2 h g B, B Y R
96.11%.
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Study on Leaching Technology of Uranium from Uranium-containing Precipitates
XU Qinglin, LIU Guangliang, HOU Yanlong, ZHANG Xinye
(The 404 Company Limited, CNNC, Lanzhou 732850, China)

Abstract: The uranium purification and conversion line will produce sodium diuranate precipitation and
impurity residue. In order to recover the metallic uranium and reduce the waste mass, the uranium

metal was recovered from these uranium-containing precipitates by nitric acid direct leaching and calci-

nation-nitric acid leaching method. The content of impurity ions in the leaching solution were ana-

lyzed, and the main factors affecting the leaching rate of uranium were determined. Under the opti-

mum conditions, the leaching rates of uranium by calcination-nitric acid leaching and direct nitric acid

leaching are 98.14% and 96.11% respectively, and the mass of uranium-containing precipitates can be

reduced by about 85% ~90%.

impurity ions

Key words: uranium-containing precipitates; uranium recovery; nitric acid; calcination; acid leaching;





