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Table 1 Main chemical composition of the raw ore
Cu Fe S Ag® Au’ P
0. 65 4.01 3.01 2.31 0.02 0.04
Pb As® Si0, MgO Ca0
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Table 2 copper phase of the raw ore

rE RE WE 58

ikl B
Bifed Gtk EAE  E AL
&8/% 0.556 0.031 0.058 0.004 0.65
DR/ % 85.6 4.8 8.95  0.65 100.00

B3R 2 B A F H , BREALES , 5 A P A /N
SR UEMRTE T S EA R 9. 6% , EE N
B, S AW E B  EERAFREH
ATEN (B B SCRR YT ALY B B o - B AL
AT AR R, 458 EAL AN BE il AT
E) . AT W, SRS R RFNEXNFEL
A EFART YEK 5 F , AR W Rk
7, HC OO EE S R X, — R R A mLTE R T Ak
LR, UL B A REF R RENY
H, ERMEIR X8, BRI B, X &5
BN TR B R

55, R T &E X MEm e g, &
TARNT PERB AR, W Y EENEHY, D
BARRY MLED  RESRT UEENARS,
BRITHRT FESN, K, Wy B B
e, RE B FL BT A RIS+, G L
HORAE TR ST R TR, BT, BB R
JU R BB 4 7 B (R R, R T B R R A Y
HE R AT Y EENAE KA, KNAS
AR A%, Bake" A A A%KA
VYEBY SRR S A RARER , TSR
SRZTFHR= G, BT &AL TR, F2RMA
BER EMAREFE, ST XY, AN
AR, DT 38 0 722 32 1 e U S E o

GELRTARRMITERAN, ZTRT
— &b LM BRALRT .

2 KAHGRBENLEE
2.1 RAMIEE
2.1.1 %5

HEAK(Ca0) ZEFALRY B LSBT, — B
ERARENT K pH BEN; RS, AKERKY
RIA MG, BR7= 4 OH MG MeKkT 41, Ca™ B 1E
BT REKERMIFERTHLEY, FBEEK
X R B4 R B s e Sh, B ROR BT AR R L
EFULRREASET ARE(TaTEEEREH
HED) L/ CaO fEAF 3K pH MBI BT 2
N ORI B S

KPR (Na, Si0, ) : R — P EHLBAE , EHiAL e
R AR, EAMUT AR KA %K

AT YR R EWHIER , IR 5 B Ve %
RIEMROER. ¥TAT AP SARERAE,
RAOUKR—LE 5 RAMIKG T Y, L Na, Si0; fEM
HIFRIF L EGH

BRACE (Na,S) . OF A PR E SR & A ik
85.6% , KA EBT IR PG4 G, &
IR EMERE, BFRERY, R G HFR
& YR F(ST) WRM B KT S frat, 8758
LTLUTE Co™ F L BT Z i HUUE I M ER
QT AT HRMKAT Y BUEE, FREN,
Na,S FIHERA RIFHM O HT RHEH, ONayS 2
B R E AL P9 HE 4L, X Na, S T AL/S B9
LSRG K PEIE 58 EL A UOR R R, T UL
JUANTTTH 36 Na, S EUTREF . 28O0 L & 4650, IF
# Na,S WM TFET i 1;Na,S — YA, XK+ 5
T2 5 R 4L
2.1.2 Hdo

BUALA T LR 25 R 2k Y89 . T H | ZG. T
Rk B 25 \PAC,
2.1.3 EHERF

IEMRA TR SR IFERAREN, ik
EHEERE 2, Bk A 2 iR,
2.2 REHEE

T

€20 1500
Na,SiO0, 1000
Na,$ (%)

BRI ARBAA N

EvHE®

HORI(E)
2" 20
Hi

| l

By By

Bl RERE
Fig. 1

B 1 & A 30 fALH YR B IR 7 ]
e, BA F AR ER  REREHREME, HE
Rik, —MRWEOLT , 8B4 = B s R A 25 R &
LR TR , AT BRI IR = WO R pil D A 7=
BARBR, MAETERERAAE R, TE>
BIAETH, Hit, HEFRRERERE, BIRE—
WEHEY EHEREs N, e v R A
YIRS, SRS, AR AR LA 1,

3 REZERS5H®

3.1 BVAE
B MESRALE 2,

Test process



$ 30 prEa

FHA 2016 4E

o 82
15 o8
180
14 |
g Cibe:s l7g 8
13 vy
% £
12 176
1 174
10 . . . 72
75 80 85 90
’ -74um/%

B2 ByaEXn
Fig.2 Effect of grinding fineness
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Fig.6 Test process of closed-circuit flotation
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Table 3 Results of closed-circuit test
FERBE =5/ % Cu &fi/% Cu E¥2/%
By 2.44 20. 12 90. 39
By 97.56 0.064 9.61
By 100. 00 0.55 100. 00
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Effect of Metal Ions on Floatation Behaviors of Fine Cassiterite
Gong Guichen, Liu Jie, Han Yuexin
(College of Resource and Civil Engineering, Northeastern University , Shenyang, Liaoning,, China)
Abstract ; Some single mineral experiments were carried out to study theeffects of Fe’*, Cu®", Pb™*, Mg®* on the
floatation behaviors of fine cassiterite with sodium oleate as a collector. The results demonstrated that the three metal
ions Fe**,Cu® ,Mg® could reduce the recovery of cassiterite during the pH range from 2 to 12. Pb** had a positive
effect on the flotation of cassiterite when the pH was 2 ~7. 5, but a negative effect when the pH was 7. 5 ~12. Con-
tact angle measurements indicated that Fe’*,Cu’*,Mg** hindered sodium oleate from adsorbing onto the surfaces of
cassiterite and Pb’* enhanced the hydrophobicity of cassiterite. The solution chemistry analysis revealed that the
main components that acted as depressants in Fe’ solution were Fe’* and Fe( OH),(,, when pH was 2 ~3 and pH
was 3 ~ 12, respectively. And in Pb>* solution, Pb** and PbOH" were the main components that activated cassiterite.

Keywords : Cassiterite ; Flotation ; Sodium oleate ; Metal ions ; Solution chemistry analysis
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Recovery of a Low-grade Refractory Copper Sulfide Ore by

Flotation in Dongchuan, Yunnan Province
Jiang Jinghang'?, Ye Guohua'?,Zhang Shimin'?, Zhang Shuang * Lin Peijia
(1. State Key Laboratory of Complex Nonferrous Metal Resources Clean Utilization , Kunming, Yunnan, China;

2. Faculty of Land Resource Engineering, Kunming University of Science and Technology , Kunming, Yunnan, China)
Abstract; A certain copper ore in Dongchuan, Yunnan province, with the copper content of only 0. 65% ,the distri-
bution rate of secondary copper sulfide reaching as high as 85. 6% and the copper oxidation rate of 9. 6% , having
the high content of pyrite which could lead to a difficulty in copper-sulfur separation, containing some easily-sliming
gangue minerals , belongs to the low-grade refractory copper sulfide ore. Flotation recovery study based on the ore’s
properties shows that, grinding fineness is more appropriate to be chosen as-74 ywm 80% ,Na,S, at the mount of 600
g/t ,has the better multi-function including precipitation , dispersion and activation, PAC should be chosen as collec-
tor with optimal amount of 120 g/t when Ca0 is chose as pH regulator and depressant of copper-sulfur separation.
Meanwhile,Na,SiO, is used as depressant and dispersant. Finally, by adopting the closed-circuit flowsheet of one
roughing two cleaning two scavenging’, the better technical index that copper grade and recovery of the final concen-
trate can reach up to 20. 12% and 90. 39% respectively ,was obtained under the optimum condition.

Keywords : Sulfide copper ore ; Flotation ; Recovery ; Grinding fineness ; Copper-sulfur separation



