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Pre-classification and flotation experiment of a low grade copper mine
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Abstract: Overgrinding of copper minerals is one of the causes of copper loss during flotation. The process

of pre-classifying—coarse-grained grinding—combined reflotation can reduce the generation of —10 pm

refractory slime in the grinding process to a certain extent, and reduce the copper loss of —10 pm in

flotation, so as to improve the recovery of copper. In this paper, a comparative experiment was carried out

between the mine mill direct grinding flotation of a low grade copper feed and the mill feed pre-classified-

coarse-grained grinding-combined re-flotation. Closed circuit experiment results show that the control of

the copper grade of copper concentrate is quite, mill feed directly grinding flotation of copper recovery rate

was 89.87%, the mill feed graded in advance-grade coarse grinding-merger and flotation of copper

recovery rate was 91.19%, which is 1. 32 percentage points higher.
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Table 1 Chemical multi-element analysis results of grinding ore /%
Cu AuP Ag" Fe S As CaO MgO Al; Oy SiO,
0. 47 0.11 3.82 3. 34 3. 67 0.018 0.026 0.018 11.74 72.36
T DA g/t
x2 NEBWANT WA
Table 2 Mineral composition of grinding ore /%
7] ) 7] ) R’ L7/ IS s
B R4 (e e R 0. 004 WAL AT £ 0. 069
B T J7 e 0.002 EFawe) 0.191
R 7 - T 0.346 ¥eEd 66.998 va 0. 037
A 1 0.178 < 0.103 ikt R 0. 032
it ff 8 4 0. 082 HBobk 1.061 S 0. 066
L B B i B 0. 006 oA 13. 300 S 0. 058
0 A - 0 A 0. 007 LA 10. 748 HANA 0.023
B 0. 005 Ji fit 1 0.006 KERA 0.011
B4 5 0. 006 Haf 0. 006 HoAl 0. 145
Wk 5.550 R 0. 564
7K HARL 0.005 g 0. 368
NEER 0.022 7R N 0.001 &t 100. 0
x3 NEBTANEMRKTER
Table 3  Size sieve analysis results of grinding ore
% 9% /mm R/ N I BB AR/ L
A5 21t A5 Ui YN
+1 61. 29 100. 0 0. 37 48. 69 100. 0
—1000+212 23.12 38.71 0.51 25.32 51. 31
—212+150 0. 98 15.59 0. 84 1.77 25.99
—150+74 3. 14 14. 61 0.98 6.61 24.23
— 74445 2.08 11.47 0.92 4.11 17.62
—45+38 0. 82 9. 39 0. 96 1. 69 13.51
—38+20 1. 87 8.57 1.21 4. 86 11. 82
—20-+10 2.78 6.7 0. 56 3.34 6.96
—10 3.92 3.92 0.43 3.62 3.62
At 100. 0 — 0. 47 100. 0 —




£ 6 v

R4 WMEFE T4 m BERBERTER

Table 4 Screening analysis results of —74 pm sample size of pre-classification
i YL 4 ) A3 A %

u0 bp ) Gl LA /O
F2 /e 5 GES Fin it A5 e
— 74445 18.13 100. 0 0.92 23.32 100. 0
—45+38 7.15 81. 87 0. 96 9.59 76. 68
—38+20 16. 30 74.72 1. 21 27.57 67.09
—20+10 24. 24 58.41 0. 56 18. 97 39.51

—10 34. 18 34. 18 0.43 20. 54 20. 54

Hit 100. 0 — 0.72 100. 0 —
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Fig. 2 Flowsheet of the pre-classification flotation test

R4



ST . BEARAh 0 B 7 5 ML 45 0 U5 20 G — 3% 1B 1B © 65 .

RS BRAEMNWESL 74 T AFEERBZM

Table 5 Effect of lime dosage on flotation results of pre graded —74 pm ore

AR/ (kg 1) pH fH 7 i PR/ Y Cu i/ % iR/ %
HAE 10. 28 5.81 82.76
ERN 4. 49 1.12 6.97
1.0 10. 24
R 85. 23 0. 087 10. 27
“it 100. 0 0.72 100. 0
ik 9.03 6.91 86. 34
h 3.04 1. 05 4. 42
1.5 10. 72
By 87.93 0.076 9.25
At 100..0 0.72 100. 0
itk 8. 22 7.21 82.07
o 4. 85 1.02 6. 85
2.0 11.48
B 86.93 0.092 11. 08
At 100. 0 0.72 100. 0
ik XN 6. 82 7.84 74. 486
g 5.98 1.52 12. 68
2.5 12. 06
By 86. 80 0.106 12. 83
At 100. 0 0.72 100. 0

H % 5 Al A, FSEsrd —74 pm 0 A 7% BB I8 B 2.1.2 CHLPET A B RK

W) pH {4 10. 72, BeEbA KA SN 1.5 kg/t, £ TS5y — 74 pm §OHLE A K i 1.5 kg/t,
AT TR 1 B 0 RLRS B A 6. 91 %, A [ MR TR R HE, KREERE 2, 1k
R 86.34% . PR WFE 6.
x6 TEREAAEXNTESR 74 T AFEERNF I
Table 6 Effect of butylamine black agent dosage on flotation results of pre classification —74 pm ore
M TR HE/ (gD 7 i FER/ Cu fhz/ % [l g/ %
Likitin 7.21 8. 38 83. 64
g 2.99 1. 04 4. 30
10+10
B 89. 8 0. 097 12. 06
it 100. 0 0.72 100. 0
Gitkitin 9.03 6.91 86. 34
g 3. 04 1. 05 4.42
15+10
)==2n 87.93 0.076 9.25
it 100. 0 0.72 100. 0
ikt 10. 43 5. 94 86. 14
g 3.03 1.12 4.72
20+10
)28 86. 54 0.076 9. 14
it 100. 0 0.72 100. 0
MG 10.51 5. 87 86.03
- 3.02 1.17 4.93
20+15
R 86. 47 0.075 9. 04
Git 100. 0 0.72 100. 0
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Fig. 3 Flowsheet of the closed circuit test
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Table 7 Closed circuit flotation test results of
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Table 9 Closed-circuit experimental results of direct

pre-classification —74 pm ore /% grinding flotation of ground ore /%
7 i R Cu i 1] i 7 i R Cu i 1] g
KW 2.96 21. 14 86. 34 K 1.61 25.48 89. 87
==Y 97.04 0. 10 13. 66 ==Y 98. 39 0. 047 10. 13
&t 100. 0 0.72 100. 0 &it 100. 0 0. 46 100. 0

7 A, ABRET BEaH—74 pm 077
Ve BEAR 6 4R A5 A KE B 77 R 2,96 %0, & 4 A A
21.14 %, [l 86. 34 %,

2.2 BEEEVFERIRE

AR 7 B EG 2= — 74 pm BLZ Y 60%,
SR R E 2. B3 a0 i AR R A S A 1 ot
TP FF B A A G, iR 2 a0 W3k 8 ik 9.
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Table 8 Open-circuit experimental results of direct
grinding flotation of ground ore /%
7 i PR i i oL ] [ i 4
jikizn 3.21 13.07 89. 21
Hi g 2.07 0. 85 3.74
B 94. 72 0. 035 7.05
ail 100. 0 0. 4703 100. 0

9w, RASHESHR—74 pm 44
WM T L& EREN, ABT A HZEED
P BRAR BG AR 15 77 R 1. 61 % . M & 2 25. 48 % Al
BICR 89. 87 Yo WY AAE ™, K W 4 b Ao A1 [ ig 38
Sy TS 4y B — T4 pm B 4. 38 F1 3.53 F
Ay XEHCAH WS G — T4 pm TR AN
W& RS, —10 umbi % & &5k 34.18% .,
PR T R R, B EAEE K.
7 4 A R I
2.3 MESE—HENET —SHBEZEAR
2.3.1 A KA

A K R A5+10 g/t InA, #E 23K
T R B LG W o R MRS — A I
TEIE A K i, e a5 R L3R 10,
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Table 10 Lime dosage experimental results of preclassification—coarse-grained grinding—combined coarse separation

ARMAE/ (kg t™ D) pH fH 7 FER Y i L/ %% i R/ %
MK 7.81 5.58 92.75
R 1. 36 0.77 2.23
1 10. 07
=2 90. 83 0.026 5.03
At 100. 0 0. 47 100. 0
MK 5. 14 8. 42 92. 37
R 2.58 0.42 2.31
1.5 10. 72
B 92. 28 0.027 5.32
Al 100. 0 0. 47 100. 0
Liiki-20n 3. 96 10. 81 90. 88
g 2.42 0. 46 2.36
2 11.16
)27 93. 62 0. 034 6.76
Hit 100. 0 0.47 100. 0
HAE T 3.43 12. 38 90. 16
ha 1.3 0.56 1.55
2.5 11. 33
R 95. 27 0.041 8. 29
Hit 100. 0 0.47 100. 0

HiZ 10 Al BUe i —MOBE T —& IR f 2.3.2 MR T BB EIKE

T B R 3 [l o 23 it 36 A T S A 1 o e HEA K 1.5 kg/t, #2550 BRI R
I MRS 0 4 i BB 8 A K ] B i G i i hn . 25 JEDLZE W TS o0 G MR — & R ik ) T &
GFIE, kA KM EES 1.5 kg/t, BRI, WImas R % 11,
F1l MESE—HNET—ESHBHETEEGAESRBER
Table 11  Butylammonium black dosage experimental results of pre-classified-coarse-grained grinding-combined with re-roughing
TR/ (gt 7 i TR/ % i ks %% i Bl 5/ %
ALK 3.73 11.48 91. 24
g 2.51 0.48 2.57
10+10
=278 93.76 0.031 6.19
it 100.0 0. 469 100. 0
MRS 0 5. 14 8. 42 92.37
g 2.58 0.42 2. 31
15+10
)==2'n 92. 28 0.027 5.32
it 100.0 0. 468 100. 0
R RLRS 7 6.33 6. 83 92. 47
g 2. 34 0.49 2.45
15+15
=28 91. 33 0.026 5.08
it 100.0 0. 468 100. 0
L 8.75 4.93 92.11
g 2.57 0. 54 2. 96
20+15
B 88. 68 0.026 4.92
&t 100. 0 0. 468 100. 0

HiZe 11 W, WG MORE S — G I XML R s e EL A, AEDRDRS 7 ] i B R 32t
TRUERS, LHIHLE T I RN 25 g/t i, TR R AT RN B A AR LR . M
PR IRL T BB R 2 RS . NI T B R T B TR ER R R R 25 g/t
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Table 12 Pre-classified-coarse-grained grinding—combined closed—circuit flotation results /%
i A4 R S ] i 0L ] [m] i %
K 1. 64 26.08 91.19
B 98. 36 0.042 8. 81
JEH 100. 0 0. 469 100. 0

M2 12 Af WL, 1056 o0 S —HLRL S 0 — & I 4]
FE U R0 AR AR RS T RO 16400, MRS
ALl 26.08% . M [H iRl 91,19 %65 4 [l i
BN B TP A PR RE P 4R 0 1. 32 AN E 40
R0 i 7 5 B8 ML 45 0 L 4 T 0k O R AT R

0.6 420 A
2.4 ARZFEXEEY REHNT

VERLE T LA BT i a0 P B 0 S e 2 L
RLPE B 5 I P B T 1 ) R A i A 45 SR L3 13

F13 ABFRABEY HHER
Table 13 Screen analysis results of tailings in closed-circuit flotation experiment /%
Ktk /um figE it 0L i 42 I8 43 A Xof LT 408 2
HEBEG BUES% By HEEY PUESRED HEBEBEG BUES% By HEEY BkS% B

+300 4. 18 6.08 0.032 0.032 2. 84 4. 67 0. 28 0.41
—300+212 5.51 7.41 0.031 0.034 3.63 6.05 0. 36 0. 54
—212+150 5. 39 5.91 0.031 0.031 3.55 4. 40 0. 36 0. 39
—150+100 11. 24 11.77 0.027 0.025 6. 44 7.07 0. 65 0.63
—100+74 12. 21 9.94 0.03 7.78 7.17 0.78 0.63
— 74445 11. 14 11. 88 0.024 0.022 5.68 6.28 0. 57 0.56
—45+38 6.53 6.91 0.024 0.023 3.33 3.82 0.33 0. 34
—38+20 14. 55 14.72 0.027 0.028 8. 34 9.90 0. 84 0. 88
—20+10 8. 94 8. 31 0.042 0.042 7.97 8. 39 0. 80 0.74
—10 20. 31 17.07 0.117 0.103 50. 45 42. 25 5.06 3.74
Git 100. 0 100. 0 0. 047 0. 042 100. 0 100. 0 10. 02 8.85

M % 13 Bl 0, S ALEA B 1050 4 G HLRL B 7
— B IFATEE T R R T — 10 pm R AR 42 R = A
XTI 4 J 1 R 4 R R HL A B LR I A
FEIF AL 1.32% . BE MUY W TS 4 G MR B
— A I P TR R IR T AR R AT — 10 pem R G 4
SR FEN 42,250, KRB B TR & 5
B R 3. T4V s BENLLG W H B2 BE 0 A I R
WA I R R0 — 10 pm R4 4 8 it o0 A % 0H
50.45% , %4 @ o A TR A 8 0 Bk R
H5.06%.,

3 “#w

D ABERTH A B — 74 o B P %77 2 3K
B ARAR 0 B KE  2.96 00, A T 21, 1400,
MR 86. 3400, AJBW A BB M % 7 kX 5

R MEED 2% 1. 61%, &40 25.48% ., [a]
W 89. 87 %, T SE o ok — UKL EE 57— & IF 1A It
TR IR IG AR A S 7 %0 1. 6400, SRS 04
AR 26.08%, Ml ISR A 91.19% .

) BENL T TS o G MURLEE B — & 5 11 I 77
WIS —10 pm b G4 4 8 BAHX TR0 4 8
TR 01 O A E LA T B R 0 A O kA
1.32%, Bieng— MBI ET — ARk T L0
PL— @R E Ly i A b —10 pm MERETTUR Y
PR TR — 10 o R0 IF 240 2 . 2 w5 A
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