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YV sS4 S g (65 o a3 g o G i Lo T ol s g gl V-F Jgur

number 1 2 3 4 5 6 7 8 9
CuT% 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8
CuO% 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
CuS% 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
CuS/CuO 0.33 0.33 0'33 0.33 0.33 0'33 0.33 0.33 0'33
pH 8 8 10 10 12 12 12 10 8
26 (g/ton) 0 0 0 100 0 0 100 0 100
z11 (g/ton) 150 75 150 75 0 75 150 0 0
AM24 (g/ton) 100 0 0 0 0 100 0 100 0
C7240 (g/ton) 0 100 100 0 100 0 0 0 0
200 200 200
Na2S (g/ton) 0 0 0 0 0 0 0 0 0
(NH4)2s 200 200 200
0 0 0 0 0 0
(g/ton) 0 0 0
RgT 52.6 53.3 39 57.2 36 4. 53.3 42.3 50.
4 3 3
27. . 44,
RgO 46.9 50.5 » 47.3 21.2 386 49.6 39.8 9
79. . .
RgS 73.9 73.6 S 95.6 86.9 63 64.6 49.5 80
7 4 8
35. 46. 44,
RwT 41.5 44.1 9 44.8 33.9 5 53.6 36.3 8
23. 40. 2.
RwO 31.9 29.8 3 28.3 17 0 49.6 34.6 3
2 9 4
RwS 70.2 87 74'1 94.2 84.6 62'1 65.5 41.5 82
Grade 2.67 251 1'64 3.17 2.18 14 1.44 1.55 1'53
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number 10 11 12 13 14 15 16 17 18
CuT% 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8
Cu0% 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
Cus% 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
CuS/Cu0 1 1 1 1 1 1 1 1 1
oH 8 8 10 10 12 12 12 10 8
10
26 (g/ton) 0 0 0 100 0 0 100 0 .
15
211 (g/ton) 150 75 R 0 75 150 0 0
AM24 10
100 0 0 0 0 0 100 0
(g/ton) 0
724 1
C7240 0 100 0 0 100 0 0 0 0
(g/ton) 0
200 200 200
Na2sS (g/ton) 0 0 0 0 0 0 0 0 0
(NH4)2S 200 200 | 200
0 0 0 0 0 0
(g/ton) 0 0 0
75. 70. 79, 72. 74, 54, 66.
RgT 2 7 | “ 7 9 7 6 8
65. 47. 50. 62. 58, 62. 52,
R 47
90 3 8 1 8 8 2 6 | >
86. 93. 94, 97. 9. 86. 56 79,
RgS 3 9 4 9 6 , |8 7 5
76. 72. 71, 74, 80. 78, 55, 63,
RwT 8 3 6 5 s | 7® 2 1 4
o 58. 47. 49, 50. 63. 65. 67, 57, 48,
3 8 1 9 3 1 1 6 9
95. 9. 98. 97. 86. 89, 52,
RS 3 g | 1 5 9 4 7 |78
e 25 2.9 2.2 .5 1.9 1.9 23 1.9 2.0
g 5 3 6 ' 7 4 8 2 4
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number 19 20 21 22 23 24 25 26 27
CuT% 0.8 08 |08 |08 08 |08 |08 08 |08
CuO% 0.2 02 |02 |o02 02 |02 |o02 02 |02
CuS% 0.6 06 |06 |06 06 |06 |06 06 |06
CuS/Cuo 3 3 3 3 3 3 3 3 3
pH 8 8 10 10 12 12 12 10 8
10 10 10
26 (g/ton) 0 0 0 0 0 0 0 0 0
15 15 15
211 (g/ton) . | RE 0 75 . 0 0
AM24 10 10 10
(g/ton) 0 0 0 0 0 0 0 0 0
C7240 10 10 10
(g/ton) 0 0 0 0 0 0 0 0 0
Na2S 20 20 20
(g/ton) 00 0 0 00 00 0 0 0 0
(NH4)2S 20 20 20
0 0 0 0 0 0
(g/ton) 00 00 00
84. 80. 79. 86. 85. 83, 76. 74, 82.
RgT
7 5 8 4 8 6 9 3 8
46. 56. | 45, 56. 56. 61. 50. 64,
RgO 4 1 7 4 ;| 3 3 6
97. 88, 89. 96. 89. 81, 79. 8.
RgS 3 3 9 1 | % 2 6 1 5
- 86. 85. 83, 86. 87. 85. 77. 65. 89.
7 9 6 9 5 6 9 8 3
o 50. 65. 67. 61. 66. 84, 93, 82. 80.
1 1 2 1 5 8 9 2 3
98. 92. 95. 94, 85. 72. 60. 92.
RWS 9 g | % 5 5 8 6 3 3
e 36 20 |27 |, 2.8 19 |18 22 |28
g 5 4 7 ' 1 5 1 3 2
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Design-Expent® Software

Grade

A: S collector

B: Z11

C: A sulfidation

D: pH

Half-Normal Plot

|Normal Effect|
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Recovery

Color points by value of
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X1=8B: pH
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Design-Expert® Software
Factor Coding: Actual
Grade

—95% Cl Bands

X1=G: Na2S

Actual Factors

A: CuS/CuO = 1.665
B:pH=10

C:26 =50
D:Z11=75

E: AM24 = 50

F: C7240 = 50

H: NH4S = 1000

One Factor

3.5

2.5 —

Grade

I T T I I
0 500 1000 1500 2000

G: Na2S

PERVIRUEI W ITE SV PRPIJPRYL | g3\ RO PR TV PYT I FICHE B iy PR

Number 1 2 3
CuT% 0.8 0.8 0.8
CuO% 0.6 0.6 0.6
CuS% 0.2 0.2 0.2

CuS/CuO 0.33 0.33 0.33

pH 8 8 8

26 (g/ton) 50 50 50
z11 (g/ton) 150 150 150
Na2S (g/ton) 1500 2500 4000
RgT 61.49 59.92 58.13
RgO 58.25 51.71 54.36
RgS 74.28 87.22 86.26
RwT 54.02 52.43 50.56
RwO 47.49 44.82 38.12
RwS 75.46 77.43 80.01
Grade 2.24 2.43 2.42
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Design-Expent® Software
Factor Coding: Actual
Recovery

—95% Cl Bands

X1 = A: CuS/CuO

Actual Factors
B: pH =10
C:Z6 =50
D:Z11=75

E: AM24 = 50
F: C7240 = 50
G: Na2S = 1000
H: NH4S = 1000

Design-Expert® Software
Factor Coding: Actual
Grade

—95% Cl Bands

X1 =A: CuS/CuO

Actual Factors
B: pH =10
C:Z26 =50
D:Z11=75

E: AM24 = 50
F: C7240 = 50
G: Na2S = 1000
H: NH4S = 1000
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Factor Name Level Low Level High Level
A S collector C7240 76 AM24
B 711 150 0 150
C A sulfidation Na2$ none NH4S
D pH 8 8 12
Predicted
Response Mean Median
Recovery 47.7444 47.7444
Grade 2.01 2.01

Y Sl S gl 51380 3 b gd ol S e WGl g W yolyly Hlade \Y-F Jous

Factor Name Level Low Level High Level
A S collector 76 76 AM24
B 711 75 0 150
C A sulfidation Na2S none NH4S
D pH 10 8 12
Predicted
Response Mean Median
Recovery 71.0667 71.0667
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Factor Name Level Low Level High Level
A S collector AM28 76 AM24
B 711 150 0 150
C A sulfidation Na2S none NH4S
D pH 8 8 12
Predicted
Response Mean Median
Recovery 85.6333 85.6333
Grade 2.67556 2.67556
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(Data
Factor Name Level Low Level High Level
A CuS/Cu0 0.87 0.33 3
B pH 8 8 12
C 76 98.82 0 100
D 711 150 0 150
E AM?28 0.053 0 100
I C7240 0.2 0 100
G Na2S 2000 0 2000
H (NH4)2S 1726.12 0 2000
Predicted
Response Mean Median
Recovery 67.5329 67.5329
Grade 3.34642 3.34642
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Abstract

The copper element is one of the most important non-ferrous metal elements that is
costly. One of its major sources is sulfide, oxide and sulfide-oxide mixture. Depending
on the type of deposit, different processing methods have been proposed. This research
is based on the copper mineral field of Nasim which according to mineralogical studies,
calcocite and malachite is the most important of its minerals and was carried out using
flotation processing method. In this project, the authors sought to find optimal
conditions for the sulfide / The oxide is 0.33, 1, 3 with total grade 0.8%. For this urpose,
the sulfide&oxide ratio, the strong type of collector (hydroxamate and z6 and
thiophosphate collectors), the amount of z11 collector, the sulfidation factors (sodium
sulfide and ammonium sulfide) and the amount The pH was determined by the variable
parameters, and the total grade, the amount and type of foaming agent, the remaining
time, and the rate of stirring were kept constant by the software DX10 Designed Three
Taguchi Test Designs (L9). After performing the experiments, for one rupture stage, the
optimal conditions were obtained for each grade ratio, and finally by entering the
information obtained in the DX10 software with a maximum Quality and recovery and
minimization of the grade ratio of sulfide to oxide minerals in the method of historical
data. Optimized values for grade ratio and the materials used in flotation were obtained
at the copper factory of Nasim and then, they tested the best conditions and values of the
collectors for different grades, by comparing these tests and taking into account
Economical issues with collectors z6=100 and z11=75 with 2 kg / ton of sodium sulfide
were carried out at the copper plant complex, which improved the efficiency of the plant
by up t010%.

Keywords: Copper mine Nasim, Flotation, Copper oxide and sulfide minerals,

Sulfidation, Grade ratio, Taguchi, historical data
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