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Application of a New Collector on Copper-sulphur Separation at Low Alkaline Conditions
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Abstract: Large amount of lime was used in traditional flotation process of copper sulfide, which

caused damage on equipment and other problems, such as environmental protection affects. A new collector

was used at low alkaline conditions in flotation. The results show that under the condition that the grinding

fineness of — 74 micron is 65%, after experiments on the factors such as calcium oxide, collector and

foaming dosage, the copper recovery rate is 40. 20% and the sulfur recovery rate is 2. 93% in open circuit

test, which realizes the good selecting ability of cooper at low alkaline conditions. The structural

information and properties of new collector are analyzed by using the generalized perturbation theory and

density functional theory. By comparing with other two collectors, the calculation results indicate that the

new collector exhibit lower collecting ability but higher selecting ability for copper sulfide minerals.
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Table 1 Multi-composition analysis result of raw ores /%
24y Cu S AuP® AgP Pb Zn As Sb Bi WO; Fe SiO: AlLO; CaO MgO Na;O K;O Mn
i 0.33 7.27 0.62 9.0 0.043 0.10 0.14 0.0130.00670.032 10.50 55.85 12.45 0.08 0.42 0.032 2.56 0.044
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Table 2 Analysis results of copper phases /%
WH FARAAE WERAE SELH §st-|
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Fig. 1 Principles flowsheet of flotation
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Fig.5 Principles flowsheet of flotation
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Table 3 Results of flotation test /%
FERmATR R FaAL HEIBCR BN BEdR
HXET 0. 66 20. 63 40. 20 32. 94 2. 93
Fg 1 12. 46 0. 67 24. 65 7.21 12.12
iyt 2 1.16 5. 83 19. 97 18.08 2.83
By 85. 72 0. 06 15.19 7.10 82.13

3 ETHFHAE

F) B Material studio 24 H #J Dmol3 #3347
TR, 38 i 28 U 40 R B 3 R AT LA+ AR
Ak, 3K 75 1 R B B e W Y, 3k oK Bt LDA-
PWC, #4541 DNP /K347 2B FIiH 5, bl sz
¥ Fine 414 . R 1. 00X 10 ° Ha, 73% 0. 002 Ha/ A, i1
% 0.005 A; B 4% B % Al Fine, H 143 (SCF) ik
S H >k A Fine,

FRHE X i A P BT iRk 2 S5 R
B AR FH o B VR A I B S R A0 4E R AN S B Sk
PR, Kb, BB ER SR 55 Y &AL,



2019 4F45 6 Y 3’3

A A AR BURE 25 T 3 B 4l WA A 5 B 9 3 P B9 B - 105 -

IEREIME R S5 Y& Zm TR MR 4 i
TREA K, BT LN R I 584 S 5t e T BB A
TR A R, BT FRAFTHRT
F i 1 4 3 L T B BE T B0, S5 d BEE L Y
BE T iR B BRA SF R ER W R BB T2
THYRE SRR H R B T RE 1B .

TE R E B, e o 35 Bl (HOMO) fig

Z-200 HOMO

BN A>F 4 B BB T, B R AR & 4R BLE (LUMO)
RE XN 4> FE U FRE ST . B 6 S Z-200,PAC
DL BGH BUH R C1001 B B4k 38 43 A B, =l
4> F i HOMO F LUMO = 22 43 75 76 B B XU
MR F B, B B ) C1001 9 LUMO [a] ik N
B

Z-200 LUMO

PAC HOMO

PAC LUMO

C1001 HOMO

C1001 LUMO

6 IR BE S E

Fig. 6 Frontier orbital of collectors

Z-200 . PAC.C1001 = 7F ffi W 3 B J5E F B9 5 H2
Fi4r Bk 0.513,0. 494,0. 447, ¢ B8 # 8 /E FI F1 IE
Fic g LV F A AT B 45 2R, BT A4S = A R
MORTA A O R A RNl R 2
k:Z-200>PAC>C1001,

HRHIE T4 20 3 3R, A WO 9 B e o U L GE B
BT BACEE SR AR R R BT, B Z R
BV AR AR . 2R 4 S =B O i AT 2R P B I
HER,

F4 A& BE S
Table 4 The analysis of frontier molecular orbitals

MI&BUERE/eV Z-200  PAC  BEUMMOA B|MH HEKD

E(HOMO) —4.493 —5.45 —5.598 —5.622 —6.295
E(LUMO) —0.511 —1.224 —1.498 —4.783 —4.923
AE; 0. 29 0. 667 0. 815
AE; 0. 43 0. 527 0. 675
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