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Table 1  Main chemical compositionanalysis of the raw ore
Mo Cu S Pb Zn W03 Si0;  ALO; Ca0 MgO Re’ As'
0.154 0.31 4,96 0.022 0.025 0.027 36.29 5.53 15.45 12.85 0.25 26.0
T BfT R glte
*x 2 VAR EYEINER *x3 FESRVIREER
Table 2 Copper and molybdenum phase analysis of the raw ore Table 3 Sample size of major metallic minerals
EE HAER R 45F% RLR By RiTER Bk EET Bty
5 % % ;A % /mm SR% % /mm FE/% B /%
BEAMMKE 028 9032 | HEEE 0145 9416 1.2 392 392 12 0.00  0.00
W -1.2+0.6 1.18 7.10 -1.2+0.6 3137 3137
BAL 0.001 0.32 fHHE 0.005 3.24 -0.6+0.3 6.81 13.91 -0.6+0.3 732 38.69
IHG H -0.3+0.15 1599  29.90 0.340.15 784 4653
E EE 0.009 2.90 %B%_l%%ﬁr‘ 0.002 1.30 -0.15+0.075 32.80 62.70 -0.15+0.075 28.50 75.03
HH -0.07540.038  17.51 8021 ||-0.075+0.038 1922 9425
frpas R R
’g’ﬁ;’ﬂﬂ 0.02 6.46 SRS 0002 130 0.038 19.79  100.00 0.038 575 100.00
B 0.31  100.00 HE4R 0.154  100.00 MR 1AM, AP ERTRERENH. 7.
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MR 2 AT5, O A F #0432 DUE A SR
BREE, HEHK 90.32%; HAEEUEEY
NAFE, HEHEP 94.16%.
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Fig .l Process of rough separation
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Table 4 Cu-Mo coarse concentrate index on pulp concentration

s FafL /% Bl /%
WAL % Cu Mo Cu Mo
30 2.43 1.12 71.64 66.49
25 3.34 1.72 73.85 76.58
20 4.13 2.24 75.58 82.50

HR4TN, EEY RIREHEME, 4. 4
ROEREY AR R R FE R KIEFE MR . |
R BEAIEN RIRE N 20%.
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WARBT HERABEENEY T84,
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Table S Cu-Mo coarse concentrate index on grinding fineness

By A5 ARl /% EYE /%
-0.074 mm/% Cu Mo Cu Mo
65 4.18 2.52 62.10 75.38
70 4.11 2.45 66.45 79.66
75 4.07 2.31 70.51 80.69
80 4.32 2.35 75.17 82.50
85 4.45 2.35 717.76 82.62
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80% J5 SR LRI K BEY AT, HHIF IR EHER .
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KEBREEFERAKNSEA. KEHEHE
EER Y N -0.074 mm 80%, FEi A& 90 g/t,
MIBC 25 g/t %M Fi#t1T. RELER WK 6.
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Table 6 Cu-Mo coarse concentrate index on water glass dosage

KEBAE /(gt) Mo Wfz/% Mo EE /%
1000 2.30 76.85
2000 2.35 82.50
3000 2.34 85.86
4000 2.21 87.25
5000 2.13 88.34
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Table 7 Cu-Mo coarse concentrate index on water glass dosage

KBHEAE (gt) Mo @hi/% Mo HIYE %
1000 2.30 76.85
2000 2.35 82.50
3000 2.34 85.86
4000 221 87.25
5000 2.13 88.34
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BHEMARR 120 g/t
23 {AERE

HTH X FIRA T KR MIER, EEEN
BET MIZEE TR, BEEETE. ANEH
FERAE, REEWE, Rk EFEE LMD
R FAEEM & MIBC #47 7 iRE Tt . R4
SRR, RS ERERIEIEEKT R E,
VIR R AR, AhnbA BEE N o K ERKE BF,
kMR E ) ¥ 0 MIBC A1 iR &R RE AT
B RAE AT EF.

FERAHEMET MO, FEHIRELEARE
HATRHESE. NEEHEAME XN FES FRR
MR, R =R E G RRER AR AT
THHISIENTEENSBEBEBENREX . K
WERRY, FHSBEEBEAFTREFSET
HFEEERA, ST FHEMOIH 1.01% FE3) 0.14%,
IR R R 9.14% % F] 1.14%.

24 FREREARE

7E &M R AT B R FE IR R BBl B AT T
AR IR . BRI X 3R ST IR AT
EMRE, B PT RS FERRRN RN, A
BT Xt ERE R, AR —AER W
AR IR B EAEHEDE , IR TR R IR
R ER AP REZER =, Hr REUR

FiEE. REAENE 2, REERLE S,

U
B

L
() AN

SRR
FE=
st

ELTAN
LT

h

2 HRRRRIERIE

Fig .2 Process of closed circuit
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Table 8 Index of closed-circuit test

P SR /% B /%

Z% /% Mo Cu S Mo Cu S
X 028 47.79 0.059 2630 87.26 0.05 1.49
BIRSHT 135 025 1831 19.60 2.18 8039 5.34
BRASE 870 0.022 030 3925 1.24 849 6892
BH 89.67 0.016 0.038 134 932 11.07 2425
JEH 100.00 0.154 031 4.96 100.00 100.00 100.00
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Beneficiation of a Refractory Cu-Mo Ore Containing High-content Slimes
in Anhui
Xia Liang, Du Shuhua, Zhu Guoqing, Wu Lei
(Anhui Geological Experiment Institute, Hefei, Anhui, China)

Abstract: The Cu-Mo ores from Anhui province were refractory ores due to its high content of easy-to-
slime serpentine, and contain talc with small scale. Directed at the ore properties, the floatation scheme
of Cu-Mo iso-flotation — Cu-Mo separation — Cu-S bulk flotation — Cu-S separation was determined by
means of test, the flotation result of molybdenum could be effectively improve by using techniques such
as reducing the flotation slurry concentration, using MIBC with low viscosity as foaming agent, and
increasing the dosage of water glass. The excellent separating index was obtained in the closed circuit test
as followings: Cu concentrate grade is 18.31% and recovery is 80.39%, Mo concentrate grade is 47.79%
and recovery is 87.26%, S concentrate grade is 39.25% and recovery is 68.92%.

Keywords: Cu-Mo ore; High content slimes; Serpentine; Cu-Mo iso-flotation
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Experimental Research on Column-cell Integration Full Flotation
Technology of Titanium in Vanadium Titanium Magnetite
Li Cheng', Wang Weizhi'?, Liu Zewei', Wu Chuntao®, Liu Jun'
(1.College of Mining and Engineering, North China University of Science and Technology, Tangshan, Hebei,
China; 2. Mining Development and Safety Technology Key Lab of Hebei Province,Tangshan, Hebei, China;
3.Xinjiang Energy Group Crystal Extension Technology Materials Co.Ltd., Aletai, Xinjiang, China; 4.Chengde
Heishan Iron Mine, Hebei Iron Steel Group Mining Co.Ltd., Chengde, Hebei, China)
Abstract: In order to improve the separation target, the column-cell integration full flotation technology of
titanium is proposed based on the application of the packed micro-bubble countercurrent contacting flotation
column in the titanium full flotation process. The column-cell integration full flotation tests for titanium recovery
from Heishan’s iron separation tailings were carried out. The flotation indexes and flow structure of the column-
cell integration full flotation process were determined through the flotation column operating condition tests
and the flow tests. The results showed that a final titanium concentrate with TiO2 grade of 42.05% and TiO2
recovery of 66.62% was obtained according to the flowsheet of one roughing(using flotation column) and five
cleanings(using flotation machine), which realized the comprehensive recovery of titanium in the vanadium-
titanium magnetite.
Keywords: Vanadium-titanium magnetite; Column-cell integration; Full flotation; Titanium concentrate



