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Table 1 XRF analysis results of raw ore

g% 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

JLE P Sr Ba Mn F Pb Ti Nb La

/% 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 Pb Fe S Sr Al Ca

“iw/% 0.016 0.017 0.56 2.99 0.93 1.24 4.63 7.39

JLHE Mg Mn P Ba K Si Na Ti

w/% 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
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Table 3  Test results of gravity separation and preconcentration

3.2 ZAEKHAEFHERERERFE

TR fifiL/ % e/ %

"

o U Nb Pb Fe U Nb Pb Fe

FEERSH" 19.38 0.070 0.071 2.41
FEREH 80.62 0.003 0.004 0.11
JFH 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
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Fig. 3 Process flowsheet of lead recovery principle
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Table 4 Test results of lead recovery W= 3.45% H5 L 57.85% , IR 82.78% , il iy
s fifi/ % P % £i7.0.003% , [l g 0. 15% .,
/% Phb U Nb Fe Pb U Nb  Fe (2) e M s B B B 7T
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Fig. 4 Process flowsheet of iron recovery principle
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Table 5 Test results of iron recovery
i fh L/ % [/ %
LW
/% Fe U Nb Pb Fe U Nb Pb
PHET 16.32 645 0.003 0.004 0.08 87.43 0.65 0.83 3.04

PEH 83.68 1.81 0.085 0.086 0.50 12.57 99.35 99.17 96.96

IFELERT 100 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
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Fig. 5 Process flowsheet of direct flotation of betafite
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Table 7 Test results of direct flotation of betafite

TR S/ Y [l YR/ %
e thfi/ % /%

/% U Nb Fe Pb U Nb Fe Pb

AhERREET 11.23 0.702 0.695 1.96  0.45 93.02 91.50 12.16 10.11
IFEERHT 88.77 0.007 0.009 1.79 0.51 5.98 8.50 87.8 89.89
BREEFT 100.00 0.085 0.086 1.81  0.50 100.00 100.00 100.00 100.00
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Table 8 Test results of the comprehensive recovery of the whole

process

FER N/ % [/ %
/% U Nb  Pb Fe U Nb Pb Fe

HEERSD 1.76 0.702 0.695 0.45 1.96 77.89 72.55 1.4 1.15
JUEHT 0.67 0.003 0.004 57.85 0.53 0.13 0.16 69.48 0.12
B9 3.05 0.003 0.004 0.08 64.50 0.58 0.73 0.4 65.87
FRERAT 13.90 0.007 0.009 0.51 1.79 6.14 7.43 12.73 8.32
HREH 80.62 0.003 0.04 0.11 0.91 1526 19.14 15.93 24.54
JFA"100.00 0.016 0.017 0.56 2.99 100.00 100.00 100.00 100.00
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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, Minisiry 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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