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Recovery of Tungsten from a Gold Tailings in Western Henan Province
by Flotation - Roasting Magnetic Separation Process

QIAO Xiaohu' ,LYU Liang”” ,YUE Tiebing’” ,LI Wenjun’"’
(1. China National Gold Group Songxian Jinniu Co. , Ltd, Luoyang 471499, China; 2. Zhengzhou Insti-
tute of Multipurpose Utilization of Mineral Resources, Chinese Academy of Geological Sciences, Zheng-
zhou 450006, China; 3. Key Laboratory of Polymetallic Ores Evaluation and Comprehensive Utilization,
Ministry of Land and Resources, Zhengzhou 450006, China)

Abstract: In view of the difficulty in improving the grade of tungsten after preliminary enrichment
in a gold tailings in Western Henan Province, the main factors affecting tungsten purification were
identified from the point of process mineralogy, and a detailed experimental study on tungsten
cleaning test was carried out accordingly. The results showed that the main minerals in tungsten
concentrate were scheelite, barite and carbonate, which had similar floatability. Duo to the con-
tained fine — grained pyrite, tungsten concentrate had low grade and high content of impurity sul-
fur. According to the nature of the ore, the tungsten concentrate WO, grade of 69.53% and the re-
covery of 86.27% was finally obtained under the process of fine — grained pyrite removed by cal-
cined magnetic separation, the barite minerals removed by flotation under acidic conditions and the
carbonate minerals removed by the heating cleaning test with the method of “Petrov method”. It
provided a basis for the comprehensive utilization of the same type of tailings resources in this area.

Key words: scheelite; calcite; barite; apatite; flotation; roasting; magnetic separation; tailings
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Table 1  Multi — element analysis results of tungsten
rough concentrate

L& Au” S WO, BaO C0,*"
S8/% 0.53 1.78 4.25 5.06 22.88

T#  Fe,0, S0, ALO, a0 MgO

GE/% 15.17  28.33 4.08 13.82 2.87
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Table 2 Phase analysis of tungsten rough concentrate

51 EEH R RET P HE /it

/% 4.03 0.18 0.04 4.25
S AR % 94.82 4.24 0.94 100.00
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Table 3 Mineral composition of tungsten
rough concentrate

HE6 Jiffa Haf BiA A Babh w5

5.50 17.50 13.22 7.67 20.88 13.23 12.81
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Medium - fine monomer dissociated scheelite

Fig. 1
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Fig. 2 Fine — grained scheelite encased in quartz
particles and connected with muscovite
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Table 4  Closed circuit heating cleaning results of
tungsten rough concentrate

TEE i/ % MR/ %
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7 A TR /0% WO, 520 Wo, Ba0
EARE® 20.05  20.36 28.61  96.78  97.55
kSR 79.95  0.170  0.180 3.22 2.45
A1t 100.00  4.22 5.88  100.00 100.00
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Fig. 3 Closed circuit test process of heating
cleaning tungsten rough concentrate
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Table 5 Testing results of tungsten
concentrate by heating flotation

LR G A BEKA B
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Fig. 4 Connection of scheelite with barite and quartz
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Fig. 5 Monomer dissociated apatite
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Fig. 6 Cleaning test flowsheet of the separation of
scheelite — barite
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Table 6 Cleaning test results of separation of scheelite — barite

P A B e = s i/ % VeV [RICR %
HH /% WO, BaO WO, Ba0
T 36.02 51.62 4.29  89.21 5.41
¥R 63.98  3.52 42,26 10.79  94.59

&3 100.00  20.85  28.59  100.00  100.00
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Fig.7 Connection of fine — grained scheelite with quartz and pyrite
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Fig.8 Scheelite and natural gold wrapped in pyrite
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Fig. 9 Metallurgical desulfurization testflowsheet
of scheelite concentrate
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Table 7 Test results of roasting
desulfurization — magnetic separation
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