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Comprehensive Recovery and Utilization of Molybdenum Tailings
from a Concentrator in Jinduicheng

DONG Suizhen', DU Fengmei’
(1. Jinduicheng Molybdenum Industry Co., Lid., Xi’an 710075, Shaanxi, China; 2.Mine Branch of Jinduicheng
Molybdenum Industry Co., Lid., Weinan 714102, Shaanxi, China)

Abstract; To comprehensively utilize molybdenum tailings, experimental researches were systematically carried out for
the molybdenum tailings from a concentrator of Jinduicheng Molybdenum Mine. Based on process mineralogy study,
valuable components in the tailings were determined to be stepped recovered by flotation. Firstly, by adopting kerosene
combined with No.2 oil, a flotation process consisting of one roughing and two scavenging resulted in 21.23% Mo
recovery to the concentrate grading 0.47% Mo, and tailings with Mo grade of just 0.008 7%. Secondly, a process of
pre-desliming followed by flotation with TB-3 collector was applied to remove mica, resulting in the flotation tailings with
significantly reduced mica content, which laid a foundation for subsequent separation. Finally, such flotation tailings
were processed by adopting fluorine-free alkaline flotation for separating feldspar and quartz therein without regrinding.
As a result, feldspar products with a yield of 29.23% and K,O and Na,O contents of 7.34% and 1.01%, respectively,
and quartz products with a yield of 27.87% and SiO, grade of 83.14% were successfully produced. It is shown that such
molybdenum tailings exhibit great potential for comprehensive recovery. It is concluded that the proposed combined
process flow consisting of re-flotation of molybdenum, mica removal, and separation of feldspar and quartz by
fluorine-free alkaline flotation is technically feasible for simultaneous recovery of metallic and non-metallic resources.
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Table 1

Multi-elemental analysis of molybdenum tailings %

K,0  Na,0 ALO,  Si0, Fe,0,  Ca0 MgO

6.093 0.785 13.567  62.696 5.151 3.337 2.277

P,0,  MaO SO, TiO,  Rb,0  MoO,  CeO,

0.34 0.136 3.01 0.976 0.036 0.024 0.058
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Table 2 Particle size distribution of molybdenum tailings

R/ mm ) ERH 3/ %
+0.15 25.53 25.53
-0.15+0.074 23.52 49.05
-0.074+0.038 17.41 66.46
-0.038 33.54 100.00
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Fig.1 Basic flowchart for test
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Fig.2 Process flowchart for molybdenum re-flotation
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Table 3  Test results of kerosene dosage Table 5 Test results of desliming and flotation
BEHIHR, 8 oy e/ % IR % e o /% IR/ %
(g-t'h) &K TR Mo S Fe Mo S  TFe PR AR % K,0 Na,O K,0 Na, O
figE 25 WEET 078 032 132 260 2100 088 087 e 19.73 6.24 0.68 20.08 18.25
Akl 15 EBH 9922 00096 1.19 234 79.00 9.12 99.13 =k 21.25 7.14 0.55 24.75 15.90
FAE2 5 a5 10000 0012 119 234 10000 10000 100.00 |=t0n 59.02 5.73 0.82 55.17 65.85
WigE 5o SIS 120 015 144 206 1730 163 124 308 100.00 6.13 0.74 100.00 100.00
HFik1 25 FEE 9880 00089 1.05 199 8270 9837 98.76
FAE2 10 45 10000 0011 105 199 10000 10000 100.00 =
- W OO0 L 19 100 10 10 3.3 R EESERAMAE
Mgk 75 TS 050 047 140 249 2123 059 057 ERFRIFEDBRATAR
NN Ny > e 957
FIPE1 40 BE 9950 00087 118 219 7877 9941 99.43 Wi e -7k 1 B T K A A TR o B 1 45
JHE2 20 4 s V<
t AV IO 001 LIS 209 100 000 000 g, PRt A U KA SR, R
Mgk 100 AU 066 025 143214 1239 090 075 S B e e 1 e N A s
1l 50 FE®F 9934 0011 1.05 1.89 87.61 99.10 99.25 TR M%Eﬁ{%l‘lz‘l‘ﬁkaﬂa%ﬁﬁﬁ%’ﬁc%\{”“
L1 3, — 5 == R L] AN
FIE2 25 g 10000 0013 105 189 10000 100.00 100.00 FEANP 4 B AfWcR] TB-1 R iR 45 R W3k 6, B
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Table 4 Comparison of flotation with and without desliming
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Fig.3  Flowchart of desliming and flotation
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Fig.4 Flowchart for feldspar and quartz separation
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Table 6  Test results of TB-1 dosage
TB-1 &/ =8 Bl Eni/ % FEK 1% %
(g™ W 7% /%  K,0 Na,0  K,0 Na,0
AP 17.86 325 0.47 10.16 10.11
100 KA 8214 624 091  89.84 89.89
5% 100.00 571  0.83 100.00  100.00
fYE 22,61 3.14 045 12.39 12.26
200 K& 7739 649 094 8761 87.74
55" 100.00 5.73  0.83  100.00  100.00
A% 2436 3.15 045 13.51 13.05
250 KA 75.64 649 097  86.49 86.95
4557 100.00 5.68  0.84 100.00  100.00
A¥E 3310 373 053 21.70 21.93
350 KA 6690 6.66 093 7830 78.07
5% 100.00  5.69  0.80 100.00  100.00
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Fig.5 Flowchart of grinding and flotation separation

of feldspar from quartz
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Table 7 Comparative test results of feldspar and quartz separation

by flotation with and without grinding

-0.074 mm =5 1R s L/ % Pl [ %/ 9%
B/ % SRR 7%/%  K,0  Na,0  K,0 Na,0
40P 20.54  6.02 0.75 20.85 20.82

=t 2236 6.62 0.62 24.96 18.73

50(RES) KA 29.23 7.34 1.01 36.18 39.90
fiE 2787  3.83 0.55 18.01 20.55

5% 100.00  5.93 0.74  100.00  100.00

08 24.69  6.03 0.75 25.07 24.37

=t 2396 6.59 0.64 26.58 20.18

60 Kfi 2524 835 1.18 35.48 39.19
AT 26.11 2.93 0.47 12.87 16.26

4857 100.00  5.94 0.76  100.00  100.00

8 28.46  6.04 0.72 28.80 27.32

=i 2517 6.67 0.64 28.12 21.48

70 KA 1964  8.87 1.23 29.18 32.21
A% 2673 3.1 0.53 13.90 18.99

4% 100.00  5.97 0.75  100.00  100.00
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Fig.6  Flowchart of HF-activated flotation
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Table 8 Test results of HF-activated flotation
FE Hel L/ % Rl %/ %
&AW %/ %  K,0 Na,0 Fe,0, K,0  Na,0 Fe,0,
4 21.57 6.13 0.68 5.34 2230 21.57 23.18
=t 2243 694 063 13.51 2625 20.78  60.97
KA 938 11.45 134 2.15 18.11 18.48 4.06
Kf2 6.85 851 1.16 199 983  11.69 2.74
K3 531 510 0.79 1.85  4.57 6.20 1.98
KA 2154 895 1.15 2.03 3251 3637 8.78
Fae 34.46 326 0.42 1.02 18.94  21.28 7.07
4% 100.00  5.93 0.68 4.97 100.00 100.00 100.00
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