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Table 1 XRF analysis results of raw ore

JE U Si Ca Mg Al Fe K Na S

/% 0.014 24.18 7.61 0.66 5.88 2.4 4.63 1.22 1.09

JCH P Sr Ba  Mn F Pb Ti Nb  La

HH/% 0.11 1.13 0.94 0.20 0.11 0.60 0.16 0.016 0.015
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Table 2 Chemical analysis results of main elements in raw ore

JLE U Nb Ph Fe S St Al Ca
&H/% 0.016 0.017  0.56 2.99 0.93 1.24 4.63  7.39
LR Mg Mn P Ba K Si Na Ti
St/% 0.64 0.46 0.08 1.69 3.46 28.47 1.41 0.18
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Fig. 1 Process flow chart of comprehensive recovery principle for

Huayangchuan low grade U — Nb — Pb polymetallic ore
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Fig. 2 Process flow of gravity separation preconcentration



- 134 -

s SRS IV

2021 4F

=3 WAL R
Table 3

Test results of gravity separation and preconcentration

T il % I/ %
. an

Fe U Nb Pb Fe

/% U Nb  Pb

WEPERI 19.38 0.070 0.071 2.41

EREH 80.62 0.003 0.004 0.11
Jw-

100.00 0.016 0.017 0.56

11.64 84.88 81.03 84.04 75.46
0.91 15.12 18.97 15.96 24.54
2.99  100.00 100.00 100.00 100.00

3 RAWAE R G E A EE TR,
AT LR A T A TR A U & 4E, U Nb Pb Fe
IIEET 4.38 4.18 .4.30 F13.89 1%, U . Nb . Pb [f]
WCRHE KT 80% , AT LIS 377 4 80. 62% M A, KR
FERRAR T Je Sehb e A e

ERHT

3.2 ZAEHEERNHERREFR

(1) Pk A SR A 5T

HREAE A 80% LA L 4= LT ST B 2UAF
TE,JB TS PR, (B2 B A vh &8 23 il B 49 7T e
HEASRE v, SEOHRCR AR | PRI 17 28 5 1 ] e
T T8RS0 S PR BR BT 5E i ) F ek B
VB D7 B SE o A B AR T e R P A A A
IR BT AR S BT 14 40 5 6 P 2 BRRAE R O
AR FTMACR) , - e 58 i BB HE — 2 JBd PR AT A A e 2 1Y)
SSRETERD Y, B T AR DA 3 IR A5 R L
K4 PR,

By -0.074mm & 60%
Smin K # 8500z i 4 100g
Smin 7. E 1502t
Smin 2% W35gh
W |8
Smin i % 50g/t
™ fRE|I
Smin Y i # S0gft
Wik O
Smin i # 50git
™ | I
Smin 3 fE # 30git
i | IO
15000 Oe
iR | R4
B SHF W By -0.045mm & 80%
i Smin A & 3000gh. T H 30g/
ik | IV
> P Smgﬁ y T R1500g/t, iF % 30gt
Y Y
BHEET sy
B3 E T nE
Fig. 3 Process flowsheet of lead recovery principle
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PR fifi/ % P % £7.0.003% , AR 0. 15% .
/% Pb U Nb Fe Pb U Nb Fe (2)%52@@4&%%133@5}??{
FORE®T 3.45 57.85 0.003 0.004 0.53 82.78 0.15 0.19 0.16 {?%ﬁ%ﬁfﬂpIgﬁﬂ%%%ﬁ@‘*ﬂ%ﬂﬁ(%ﬁfﬂﬁﬁﬁﬁﬁ
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WEERT 100.00 2.41 0.070 0.071 11.64 100.00 100.00 100.00 100.00

WY)W 8 S R (R, BRI R S sl A
s A1 S5l A 55 T ) R PN 2 T NSRS



53

XG55 AR BH N AR AR 0 7 22 5 IR AT e 8™ 2545 [BISCB R WS - 135 -

DR A (ARG B R, 38 TOAS e 0, T A D B )
(R, B O PR s . Bk e T 20 R DL 4,3
BAERILE 5 R,

FHET

B E 1200 Oe
> 9 W[ HH % -

B R 1000 O BiHEE 1500 Oe

—— T S Rkl YR
] [

B 5 58 1000 Oe
55 RE W IL

——

A J \
®REY ‘ SRV
B4 ZFET AR

Fig. 4 Process flowsheet of iron recovery principle
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Table 5 Test results of iron recovery

FE L/ % I/ %
FE T

/% Fe U Nb Pb Fe U Nb  Pb
BRSHT 16.32 64.5 0.003 0.004 0.08 87.43 0.65 0.83 3.04

BT 83.68 1.81 0.085 0.086 0.50 12.57 99.35 99.17 96.96

VEETRHT 1000 12.04 0.072 0.073  0.43  100.00 100.00 100.00 100.00
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Table 6 Radioactivity test results

KW H U/ (Bq - kg™)  ™Ra/(Bq - kg™') “Th/(Bq-kg™') “K/(Bq-kg™)
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Fig. 5 Process flowsheet of direct flotation of betafite

x7  REE BRI R
Table 7 Test results of direct flotation of betafite

[/ %

% U Nb Fe Pb U Nb Fe Ph
HIRAEE 11.23 0.702 0.695 1.96 0.45 93.02 91.50 12.16 10.11
IFERERT 88.77 0.007 0.000 1.79 0.51 5.98
BRFEFT 100.00 0.085 0.086 1.81  0.50

FEER S iL/ %
B
[2]2) /

8.50 87.84 89.89
100.00 100.00 100.00 100.00
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Table 8 Test results of the comprehensive recovery of the whole

process

e L/ % mR/ %
/% U Nb  Pb  Fe U Nb Pb Fe

A

RS 1,76 0.702 0.695 0.45 1.96 77.89 72.55 1.42 1.15
IURSET 0.67  0.003 0.004 57.85 0.53 0.13 0.16 69.48 0.12
HRAEET 3.05 0.003 0.004 0.08 64.50 0.58 0.73 0.4 65.87
TEEEAT 13.90 0.007 0.009 0.51 1.79 6.14 7.43 12.73 8.32
EEES 80.62 0.003 0.004 0.11 0.91 15.26 19.14 15.93 24.54
JE@ 100.00 0.016 0.017 0.56 2.9 100.00 100.00 100.00 100.00
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Study on Comprehensive Recovery Technology of Hua Yangchuan Low Grade U
— Nb - Pb Polymetallic Ore

LIU Zhichao'?, LI Chunfeng', JIA Xiumin'?, LI Guang', QIANG Lude', MA Jia', WU Cuilian', TANG
Baobin'

1. Beijing Research Institute of Chemical Engineering and Metallurgy, CNNC, Beijing 101149, China;
2. Key Laboratory of Radioactive and Rare scattered Minerals, Ministry of Natural Resources, Beijing 101149, China

Abstract; For the Hua Yangchuan low — grade uranium niobium lead polymetallic ore, the valuable metals in the ore were
preconcentrated by gravity separation, and the slime of ore was reduced by prescreening and stage grinding, which could
improve the gravity separation recovery rate of valuable metals. Then the associated galena and magnetite were recovered
from the gravity concentrate,, and the lead concentrate and iron concentrate with qualified radioactivity and grade were ob-
tained, which realized the comprehensive recovery of associated metals. Finally, benzohydroxamic acid was used as a col-
lector to directly flotation betafite, and the uranium — niobium concentrate with high recovery and high grade was obtained.
The final indicators were obtained with the lead concentrate yield of 0. 67% , lead grade of 57.85% , lead recovery of
69.48% ; iron concentrate yield of 3.05% , iron grade of 64.50% , iron recovery of 65.87% ; uranium niobium concen-
trate yield of 1.76% , uranium grade of 0. 702% , uranium recovery of 77. 89% , niobium grade of 0. 695% , niobium re-
covery of 72.55% .

Key words: betafite; polymetallic ore; preconcentration; comprehensive recovery; benzohydroxamic acid; flotation
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