544 B 5 WA 203 9D

kIR 4

2025 4 10 A Hydrometallurgy of China Oct. 2025

TSR T BT A R A B e M T

PRI B A T R R,
S EAN 3 S

(TR ERBRA A, JEE 101149;
2T At ik TR &5 . dL R 101149)

T E B SR PR R T T R 0 Bl 2 < U U (EL Bl ) T A L AR e X B 0 R B ) 24 BIL A i S B
o BFFOR R OL BB F i B B AMICS . EPMA 45 22 RS0 ¥ RAEH A  RGEARHT T 5l 00 A7 IR A5 K H
LRGSR T A, S5RRY M R TR (7620 U T AT (16 20) K Bk #Y 4l
(6 %) ™, Bl 4y R A1 KL 20 (10~ 70 o) ELARE 5 BEAIR (<T5 960 o 55 X RE &t 2 — 20 A B L B2 2 Bl 0 e s 12
FLRENS 15 07 16 24 700 78 0 4 Ak, DA T A £ L B 280 2R L 53 SRR Bl TR B2 BRI, B O SR RO
B TR A G R b AT AT RE A S I A 2 AR Al IR K R AR 2 — 45 pm ST BT R A B
FHUE L H TR AR R R S SO TE RO O 5 R A RN TR R e T T A R

Vol. 44 No. 5(Sum. 203)

DRtk PR 1 20 (AR Hh AR T 99 00 DA 1o WRST S SR AT g il B AR B IR B0 b () 4 BT 200 1 4 41 G i R

W,

KRR AR s AR A s B AR 2 5 B TR 5 0% 0% 5 Ak o5 IR L 2R

hESES TL212 XEKFRIZAD : A
DOI:10. 13355/]. enki. sfyj. 2025. 05. 003

FAE AL BEAT M 1 O B % U, L s AL I
SGARMANREEZEREZSEATEEL, B
SaEPAR B Ah B R R T R 2 B m T IR
— o ZWT R B R S AR PO B U0 A
SR B DL R A8 0 A OF S sl
AL AE SR 00 pH A Ll OR) 28 B K
VB T 200 2 52 W 37 3 T 20 v TS B ) O B TR R
RL AT P 1 8 £ 5 0 25 IR OSSR 5 Al
W00 4 ff 2 R P 5 B A X 0 22 e 5 0l
PR SR AR R M B Jy 2 22 R e R
B BR (1 il n] Sl ok AL R LG AT D, oA g
Xof il BT e A A Z Tl ) A R A S A e i i
T B IR R AL o AN BT R, O T 2 DR 3R Xl
[ AT F) 5 W) A A5 R A AT

I i 2 ]RE ) R AL, REWTIE T8
SRR AL Bl BT 1 L AT e iR i v
R TR A IR 285 22 S Bl 28 A 2 2 % HE SR T Ak

e im B # :2025-05-22

XEHS:1009-2617(2025)05-0597-07

R T BUDC N LA U R ikt VU B S SN
W 1 k6 A7 o SRIBATL AR . LAY g il 4 3t A T U
0PI ) 32 T A A 4R B E SO S R Ak 2
& T i RO

1 Hm$l &Rt s %

WA SR 11 B 96 5 A8 R0l B R T b 3 X
B, 28 X B BL RN X AR B AR AL B R R &
—2 mmA BT R G R 25—
YN E —0. 045 mm R A H 93% LA LR
AL A I R CRTIRCRD K 38 38 Gl RD S A Ak
ORI FD TR RO SR PO 1 &0k
H, SO JGRE W 3= ik,

K Z W RAEE A X A B
B i3 i FE 2 G0 T R Al 1 R AR S 3
s . BREREMT DT ZEISS Axio
scope A1 pol it i 1888 T F 1 R 55 A 2= 2 #r s

EETE h E A BRA 7 - AR 3 TR 2 A% PR 5 P85 [ 5 T S S0 s 0K A 8T 2k 4950 H (2023NRE-LH-20) 5 1 1% 42 1 L fith BF
I H (CNNC-JCYJ-202331) ; B 8 AR % BHfF 1 H 9 8 .
FE—EEE N D5 (1987 ), & Wi+, R TR, FEE o AT Y.



« 598 - ke 4

2025 4F 10 A

SE R WD 2H I S E il 7 R AR R AE B 3 A G &R il
B 52) R ZEISS 2300 37 % 5 41 i i 58 47 1L
gk REEJE S0, 25 4 Bruker Quantax 200
Xflash BE 1% A 2F 17 18 X 76 2 41 B 43 B 5 3) 3 i
AMICS-Mining # ¥ 2% A 3l € & 53 8T R 50 LR
TR 0 R A T S RO R R e i
B R ORD R A RRAE s 4) SR T H AR HL T
JXA-8100 Hy R BF & 35 43 B 4%, 76 fm 38 1 e
15 KV I 20 nA ZAF T X5 RR AR 55 Bl 4 5 47
B3 BT (spot analysis) 5 i $ $# (mapping) . R I
F i 0 B A 2 B .

2 e SMERSS W

2.1 SEARFERPH MO

B R BB AT Y AT K A
K55 (G H 83,83 %) . R R A1 L S Ul A1 55
BiEw N 11,64 %) il BT E 4 B L
REES ™ MR AR AR o0 . SRl e &
fE2F e 036 1, R 5 8o B rb #l 5 o
By 0.225% F1 0. 227 % , W] B 25 S, KB
BlPE TR 24 TR0 Bl ) R P A R R AR s Bk
W g i B B0 0. 198 %, B R & Mg A 5
W AT 5 932 1 v vl BT A AR 2 0. 001 %6, BB A
R i e T2 0 Al i it 9924 .

®1 EHERPHTENRESH
Table 1 Mass fraction of uranium element in

various samples

G w(U) /%

JE 0.225
Bk 0.227
R 0.198
B 0. 001
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Table 2 Proportion of various uranium mineral in raw ore

P wCEESAN T /% wR M) /% wGEEYH ) /%

JE 0.31 0.06 0.03
B 0.32 0.06 0.03
R 0.29 0. 04 0.02
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Table 3 Distribution rate of uranium element

in various uranium minerals %
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Fig. 1 Backscattered Electron (BSE) images and
Energy-dispersive X-ray Spectroscopy (EDS)

spectra of kentrolite
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Fig.2 Backscattered Electron (BSE) images and
Energy-dispersive X-ray Spectroscopy (EDS)

spectra of xenotime in leaching residue
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Fig. 3 Backscattered Electron (BSE) images of uranophane
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Fig. 4 Backscattered Electron (BSE) images of pitchblende
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Fig.5 Backscattered Electron (BSE) images of kasolite
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Fig. 6 Particle size distribution of uranium minerals
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Table 4 Exposure characteristics of uranium minerals
SR/ %
B HH Y
0~10 10~20 20~30 30~40 40~50 50~60 60~70 70~80 80~90 90~100 100
ST 21.06 30. 67 36.78 1.75 3.50 1. 04 1.82 0.24 0. 60 1.32 1.22
T WE T 12048 38. 00 22.51 5. 90 0.39 3.49 5.43 5.44 1.83 0 4,53
AT 78.41 21.59 0 0 0 0 0 0 0 0 0
e 26. 21 6.12 3.53 6. 36 2.67 8 6.62 5.43 6. 87 9.91 18. 28
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Fig.7 Backscattered Electron (BSE) images of uranophane
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Occurrence State and Beneficiation and Metallurgical Characteristics of Uranium in
Hydrothermal Uranium-Beryllium Deposits in Xinjiang

MA Jia"?,LI Guang'?,YE Kaikai'"* ,LI Chunfeng'?, TIAN Yuhui'?,ZHANG Chen'?,
ZHANG Shouxun', HOU Xianming®

(1. China Nuclear Mining Science and Technology Corporation ,\CNNC,Beijing 101149,China;
2. Beijing Research Institute of Chemical Engineering and Metallurgy sCNNC,Beijing 101149,China)

Abstract ; Xinjiang hydrothermal uranium-beryllium deposit is a critical polymetallic resource in China,
yet the occurrence characteristics of uranium and its migration behavior during beneficiation and
metallurgy remain unclear. The occurrence state of uranium and its migration patterns during
flotation-leaching processes were systematically investigated through multi-scale mineralogical
characterization techniques (polarizing microscope, SEM, AMICS, EPMA). The results indicate that
uranium primarily occurs in uranophane (76%), pitchblende (16%), and kasolite (6%). Uranium
minerals exhibit fine dissemination sizes (10 ~ 70 pm) and low liberation degrees (<5%). The
samples needs to be further finely ground to increase the dissociation degree of uranium minerals, so
that they can fully contact the flotation reagents, thereyby ensuring the beneficiation effect. Among
these factors, uranophane is a primary constraint on uranium leaching due to its fine-grained
encapsulation and potential formation of surface silica gel coatings during leaching. While grinding the
raw ore to — 45 pm significantly improves mineral liberation, insufficient selectivity of flotation
reagents results in non-significant distribution patterns between beryllium concentrate and tailings.
Sulfuric acid roasting effectively decomposes silicate frameworks, achieving a uranium leaching rate
exceeding 99%. The study can provide theoretical insights for optimizing the co-extraction of uranium
and beryllium from complex polymetallic ores.
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