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Abstract: The grade of Cu and Mo in a porphyry copper ore in Tibet is 0.73% and 0.044%,
respectively. The main recoverable metal minerals are chalcocite, chalcopyrite and molybdenite, and the
gangue minerals are quartz, calcite and garnet. With the continuous exploitation of mineral resources and
the change of rock distribution, the variety of ore type is increasing, and the metasomatic dissemination
relationship between minerals is complex, so it is difficult to obtain better beneficiation indexes by using the
original beneficiation process. In order to effectively recover copper and molybdenum from the ore,
according to the properties of the raw ore, the flotation test was carried out by using the bulk flotation
process. Through the condition test, it was determined that the suitable grinding fineness was —0. 074 mm
accounting for 65%, the total dosage of BK404C and BK345 for iso-flotability roughing was 32 g/t, the
total dosage of BK404B and BK404C for intensified roughing was 28 g/t, and the dosage of lime was
2 000 g/t.On this basis, a locked-cycle flotation flowsheet of one iso-flotability roughing, one iso-
flotability cleaning. one intensified roughing. two intensified cleanings and two scavengings was adopted,
and finally copper-molybdenum bulk concentrate with Cu grade of 23. 27 % and Cu recovery of 87.14%, Mo
grade of 1. 34% and Mo recovery of 82.24% was obtained. The comprehensive recovery of valuable metals

{from porphyry copper ore has been realized.
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Table 1 Results of chemical multi-element analysis of the ore /%
A5y Cu Mo Pb Zn P Al Oy MgO
Egin 0.73 0. 044 0.012 0. 035 0.071 13. 87 0. 64
Ho Fe Si0, S CaO Na, O C As
Bl 1.57 71.11 0. 83 1.51 0.72 0.26 0.024
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Table 2 Results of copper phase analysis of the ore
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Table 4 Mineral composition and relative

/%
finkiEpill &t I3 A 2R
AR 0. 06 8. 22
4 4] 4] 0. 67 91.78
PuNi| 0.73 100. 0
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Table 3 Results of molybdenum phase analysis of

the ore /Y%
FHAR S i YT
Ak 0.001 8 4.09
i fL 4R 0.042 2 95. 91
B4R 0. 044 100. 0
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MK 8.87 vl 0. 14
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ARTA 1.08 W A 0.08
LR 0.92 H A 0.07
WD 0.58 R TR0 0. 06
Wk 0.43 WK A 0.05
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Sntk 0.41 WA 0.02
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Fig. 1 Embedded characteristics of copper minerals
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Fig. 2 Embedded characteristics of molybdenum minerals
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Fig. 3 Results of grinding fineness tests
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Table 5 Results of roughing collector type tests /%
it L Ia] g %
Al B A Ry s J
Cu Mo Cu Mo
R EH TR A LR 4.31 14.43 0.91 85.53 86. 63
BK404C B4 95. 69 0.11 0.01 14. 47 13.37
=¥ 100. 0 0.73 0. 05 100. 0 100. 0
R EH IR A MRS 3.59 3.82 1. 11 19. 16 88. 26
BK345 B 96. 41 0. 60 0.01 80. 84 11.74
B 100. 0 0.72 0. 05 100. 0 100. 0
A AR R SRR B 5. 44 10. 87 0. 68 83. 90 84. 88
BK404B B 94. 56 0.12 0.01 16. 10 15.12
B 100. 0 0. 70 0. 04 100. 0 100. 0
i FRR S RS B 5.42 10. 59 0.72 82. 36 84. 94
7-200 B 94.58 0.13 0.01 17. 64 15. 06
i 100. 0 0.70 0.05 100. 0 100. 0
AR A S0 4.38 13.57 0. 84 82.70 84. 27
BK316 B 95. 62 0.13 0.01 17. 30 15.73
JR 100. 0 0.72 0. 04 100. 0 100. 0
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Fig. 5 Flowsheet of iso-flotability roughing

collector dosage tests
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Fig. 6 Results of iso-flotability roughing collector
dosage tests
2.4 BAHEEHKETASREGE
[ 2 B A 40 )% o — 0. 074 mm (5 65% i iy
BK201 A &k 28 g/t. pH W % 7 & K A &
1 000 g/t,45 A] ¥ R 36 4 e 57 BK404C + BK345
B W 32 g/t, t %k BK404B+ BK404C fE Jy Ak 17 1
RELE 478 AR A 8 LT B 23 1 O 20.24.,28.32 g/t,
HEAT 5 AL J W ) 1) R e, i AR DL R 7K
W4 R LK 8.,

5

K 1000
5 ( ~0.074 mm565%

BK404C+BK345 16+16
BK201 21

ST | PR ML
3

—_w

3 X BK404B+BK404C (75 &)
BK201 7

—_

Sik Ak ML
5

SRR LT R
7 BUMEEHUN AR RE
Fig. 7 Flowsheet of intensified roughing collector
dosage tests
i P& 8 ATk . B Al W) P B 4 0 L R B TR S R
A T AR B A8 32 A AR T B D AR S s
TrE . P, o o Ak 77 v kL 2 4 R O
28 g/ i AT I 2Lk .
2.5 BUEHAZAXKAELR
[ 72 B 0 40 S — 0. 074 mm (5 6500 & i1 5
BK201 Hf &y 28 g/t. pH ¥4 % 7| 41 K & H

x,,\ 100
®:

7F \

6 195

| —e— i —o— HFIE
| —=— B —o— fHIEDER

. $
=af 190 *’g
faisy o n
/ =
3 —/ﬂ
q
//0\
2p— ° 185
l -
0 - - 80
20 2 28 3
BK404B+BK404CH /(g - 1))

B8 BAMEHKNARKEER
Fig. 8 Results of intensified roughing collector

dosage tests
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Fig. 9 Results of roughing lime dosage tests
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Table 6 Results of the locked-cycle tests /%
i A Il i %

R o Cu Mo Cu Mo

AR SR 2.72 23.27 1. 340 87. 14 82.24
=Y0n 97.28 0.096 0. 0081 12. 86 17.76
JEH 100. 0 0.73 0. 044 100. 0 100. 0
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3 A

DBt E B A1 A rh 2 A &R S H R
BRLHCAER SR 0. 73 %0 AR 0. 044 %, AT MY
SR NE /I Sy b R U TR TN S = W = o B 7
T s A AN SH A R s Tk A - R 2R %
FENOE LR TR OaOMOBTFa. na 0585
W KA VKA H e B R AV A
A B DAY WO AR TR A 35 A e
91. 78 %6 1 95.91% ,

2) B S AV A T ) T B R AL
YA E ARSI L AR AR T O T R
A R T, A B BEAR L B R L A
W ALY B R RESLE A LA A VB R
IR, Y RS O 2 R
DR NI RN W (b i) G R A/ D& R/
NGE A SR RREIGRAE = B b, ) DA Bk
W SRR R A 2

DEXT A, RHIRG IR TZ I RET

RIGHFSE  AF S 40 —0. 074 mm & 65 % %5 1] 77

RLE W) BK404C+BK345 4tk 32 g/t i AL

A R BK404B+BK404C 0 28 g/t A K

B 2000 g/t KRR R —WAF AT PR L L — K

SEAT PEAS I L — YR A0OML R L T R AR R L P IR

VT BT R T W R, s A kAR Cu d

23.27% .Cu B3 87.14% . Mo fh i 1. 34% . Mo

[ 82. 24 06 WA AHTR A RS ™ . A 2 Il T 0 4 o

AR5 AR

[1] SkEPES, INE 5 2R AU 45 70 B0 0% A2 5 4R 0 77 38
WA L) ] A A4 )E TR .2016.6(3) :50-54.
ZHANG Shuting, SUN Chunbao, LI Genzhuang. et al.
Comparison flotation tests with different processes of a
low grade copper-molybdenum ore from Tibet [ ] ].
Nonferrous Metals Engineering,2016,6(3) :50-54,

(2] ERMHENIE AR, =6 AT A8 A5 k5 i
WafsE[J] 77 g5 & R L 2017(2) :63-67
WANG Haowei, ZHOU Xinglong, XU Xiang, et al.
Experimental study on beneficiation for a low-grade
copper-molybdenum ore in Yunnan[]]. Multipurpose
Utilization of Mineral Resources,2017(2) :63-67.

(3] JEIg, oA, 0k Xy 45 AR o 0 4 0 4 6K B B V7 3

T ZH5ELT]. 471, 2011,40(3) : 80-83.
ZHOU Feng, SUN Chunbao, LIU Hongjun, et al.
Investigation on the low alkalinity flotation process for
a low grade copper-molybdenum ore[ J]. Metal Mine,
2011,40(3) :80-83.

(4] BR&VL4E, F A7 WL 55, T8 9 £ o4 07 8 0 A e il e
WFE5E KR LT ] A7 €8 BB 38 430 . 2015(5) +5-9.
CHEN Fei, JIANG Wei, WANG Ligang,et al. Research
and application of beneficiation test of Yulong copper
mine in Tibet [ J ]. Nonferrous Metals ( Mineral
Processing Section) ,2015(5) :5-9.

[6] ZBCMs BR€ L Br—% .48 F e 1 5o kiRaa A

WA g [T]. &R 111,2013,42(6) :61-66.
GUO Wenpeng, CHEN Fei, CHEN Yifeng, et al.
Beneficiation experiments of the mixed ore at No. [
orebody of Yulong copper mine[ ]J]. Metal Mine, 2013,
42(6) :61-66.

(T35 102 77)



