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Analysis results of ore chemical composition

Table 1

mAa Mo WO, Cu Zn mFe S Cd Sh
w/% 0.14 0.12 0.014 0.036 3.66 0.18 <0.005 <0.005
gy Si0,  ALO;  CaO  MgO  K,0 Na,0 Bi Ni

w/% 28.7 1.12 24.29 17.48 0.53 0.23 <0.005 <0.005

% P Mn As Pb Cal, Hg Cr Co

w/% 0.014 0.58 0.019 <0.005 11.93 <0.0001 0.0013 <0.005
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Table 2 Analysis results of molybdenum phase

GiEbil w(Mo) /% LRIERL
S 0.059 42.45
TR 0.080 57.55

SR 0.139 100. 00

R3 BUEIWER

Table 3 Analysis results of tungsten phase

AR5 w(W)/% i)
ST 0.114 95.80
R 0.003 2.52
fista 0.002 1.68

Jegic) 0.119 100. 00

HI3E 2 ~4 T S0 P AR B S 5X
FA1E A1 i 100,00 % 5 446 4 322 USRS 45 5 1
BRI, 5 95.80 % s LARGVERRAFTE RO 1) 5
53.15 %o , MEERRERATAE I BRE ) 7 29.86 % .

R F3]:2024 —01 - 285 & 11 [111:2024 — 03 - 05

YEE TR Bl IR (1986—) , 55, e LA AL, NS 8 4 B (04 JR 7 LU 7 H R B LA 5 E-mail ; Tuzf@ chinagoldgroup. com



2024 EESH/FEAS H

IR

x4 BYHEIWER

Table 4  Analysis results of iron phase

A5 w(Fe)/% I A %
RS 1.94 53.15
TR A 0.22 6.03
0/qivEN 0.35 9.59
[TRIAS 0.05 1.37
kR 2k 1.09 29.86

Sk 3.65 100. 00
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Table 5 Analysis results of the grain size of major minerals

S %
B/ mm R - 41 o
L LG
+0.104 34.88
-0.104 ~ +0.074 2.53 8.40 22.07 11.25
-0.074 ~ +0.043 15.39 11.02 21.82 13.85
-0.043 ~ +0.020 24.94 32.52 33.13 19.91
-0.020 ~ +0.015 15.04 16.51 22.98 6.34
-0.015 ~ +0.010 13.22 13.52 4.64
-0.010 28.88 18.03 9.13
A1t 100. 00 100. 00 100.00  100.00
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Table 6 Exploratory comparison test flow chart of ore-dressing
SR g AL/ Yo A1 2%/ %
0 7 TERS Y% p” Py e &
AL AEARAS 13.43 0.47 0.10 43.09 11.10
AL - EALEHURS 15.83 0.20 0.21 21.62 27.47
HE - 21.85 0.08 0.15 11.93 27.09
R 48.89 0.07 0.09 23.36 34.34
A 100. 00 0.14 0.12 100. 00 100. 00
AL 15.32 0.48 0.08 50.76 9.44
AALEH - AALEG 4.01 0.35 0.87 9.68 27.93
FRALT 17 so— i R—4 A 51 - S fbiipinl i 10. 65 0.20 0.34 14.70 28.99
R 60. 02 0.06 0.07 24.86 33.64
iy 100. 00 0.14 0.12 100. 00 100. 00
Ak SR B 8.33 0.89 0.09 50.97 6.03
S - SRS 5.96 0.32 0.59 13.12 28.61
I — e — e g 14.43 0.12 0.29 11.90 34.05
BH 71.28 0.05 0.05 24.01 31.31
- 100. 00 0.14 0.12 100. 00 100. 00

Bl SEFEIZRE

Fig. 1 Flow chart of classification flotation process
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Table 7 Test results of classification flotation process

; R/ i/ % R/ %

FE% % il # % i %'% %
RN 211 0.06 0.06 4534 0.80 111 25.86
Bk 0.18 4113 1.41 5163 2.05
FAUH - AT 026 9.48 2454 6.9  50.82
ke 830 0.12 0.14 6.95 9.37
=0 89.15  0.04 0.0 23,63 36.65
U 100.00 0.14 012 3.70 100.00  100.00

2.3 SRFE

S B X REEAT B B LA Y AR R )

T b B, ARG ) 2R A A F
A AT AT I b BB R R
BAE B WY WS WA MIT R
Rk AT SCEUAN R ) (4 2 Ak 0 B X R PR ) S50
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B s /NS A RE R b SR A BRI, RIS
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e—oir s b P —R AL A - AL TP T 20
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Fig.2  Flow chart of flotation process based on different properties
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Table 8  Analysis results of chemical composition of magnetic and non-magnetic minerals

S Mo WO, TFe mFe CaF, Ca0 MgO AlL,0, Si0,
w( FEVERH) / % 0.112 0.161 5.45 4.64 8.94 21.15 17.30 1.28 32.78
w(AERETED W) / % 0.159 0.085 2.09 0.78 6.14 21.66 14.62 1.79 36. 69
AT K, 0 Na, O p MnO, Zn Cco3%- Cu S
w( D)) / % 0.58 0.15 0.004 50 0.95 0.045 12.38 0.012 0.33
w( AEREET ) /% 0.63 0.13 0.000 74 0.67 0.078 20.16 0.010 0.25

RO HHE—RUEFE—FME - SUBAETIILIRER

Table 9  Industrial test results of magnetic separation — molybdenum sulfide flotation — molybdenum oxide and tungsten oxide roughing process

Y S/ % [l %

el Y R i s B # £ 7S
B SRR 1.09 1.39 0.22 10.85 2.02
AL - SRS 6.26 0.44 0.79 19.67 41.21

REED ) BHED 1 3.08 0.05 0.19 40.33 1.19 3.03 33.39
w1 5.78 0.09 0.11 3.55 5.49
By 1 32.36 0.03 0.05 6.93 14.56
TSRS 1.67 2.98 0.14 35.57 2.91
FALHH - SR 5.03 0.32 0.38 11.50 19.52
El73 Ry Bk 2 1.48 0.03 0.07 40.33 0.26 0.86 16.05
T2 3.21 0.08 0.06 1.86 1.69
B2 40.04 0.03 0.04 8.62 12.61
F 10 FRACSAMBIE.EWE - EUBHBET VKRR
Table 10  Industrial test results of molybdenum sulfide cleaning, molybdenum oxide and tungsten oxide cleaning process
A L/ % =R/ %
el 7 FEE % p” P P &

BiAL G 0.14 45.08 1.03 44.44 1.17

TR AR e 2 2.62 0.11 0.23 1.98 4.93

TR AL SR 2.76 2.35 0.27 46.42 6.10

AL - SRS 0.28 14.13 21.75 28.76 51.23

SEALSH - SR ki1 11.01 0.03 0.07 2.41 5.31

AR - AL EHRE 11.29 0.39 0.61 31.17 56.54
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Fig.3  Closed-circuit test flow chart
F 11 HABRKRESR
Table 11  Closed-circuit test results
; e i/ % Il 32/ %
FE% R B | " CaF, B il ke CaF,
BAS T 2.11 63.11 0.02 0.09 0.47 36. 44 0.35 1.61 0.08
iR 8.10 2.63 0.09 0.07 7.49 5.84 5.38 4.78 5.08
ARG 0.11 1.08 45.76 0.98 1.03 0.03 35.41 0.85 0.01
AL R 0.22 3.70 0.70 0.52 12.05 0.23 1.14 0.95 0.23
AL - SIS 0.28 0.56 15.88 22.65 38.90 0.04 32.34 51.84 0.91
AL - E AL R 5.18 0.55 0.12 0.13 61.70 0.78 4.54 5.52 26.79
AL - SR 84.00 2.46 0.03 0.05 9.50 56. 64 20.84 34.45 66.90
iy 100. 00 3.65 0.14 0.12 11.93 100. 00 100. 00 100. 00 100. 00
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Experimental research on ore-dressing in a large-scale tungsten — molybdenum mine

Lu Zhaofeng', Wang Muzhi’, Yang Xiaolong', Yin Kun', Wang Haidong'
(1. China National Gold Group Co., Ltd.; 2. Kichi — Chaarat Closed Stock Company)

Abstract: The molybdenum oxidation rate of a large-scale tungsten — molybdenum mine reaches 42.45 % . The
intimate association of molybdenum, tungsten, iron, and fluorite minerals, with fine particle size, and high content of
calcium-magnesium silicates, carbonates, and clay minerals, distributed extremely uneven, poses challenges in ore-dressing.
To address this complexity in processing polymetallic ores, an industrializable and relatively simple crushing and grinding —
magnetic separation — desliming — flotation process was adopted. This process yielded molybdenum sulfide concentrate
(containing 45.76 % molybdenum) , molybdenum oxide — tungsten oxide concentrate ( containing 15.88 % molybdenum
and 22.65 % tungsten), and iron concentrate (containing 63.11 % iron) . The recovery rates of molybdenum, tungsten, and
iron were 67.75 % ,51.84 %, and 36.44 % respectively, achieving effective resource recovery. Pre-desliming before
flotation facilitates smooth flotation operations, reduces reagent consumption, and stabilizes the recovery of valuable
minerals.

Keywords: molybdenite; scheelite; tungsten — molybdenum — calcium minerals; clay minerals; magnetic separation;

desliming; flotation



