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Discussion on Prediction Method of Copper Recovery Based on Ore Gene
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(State Key Laboratory of Science and Technology of Mineral Processing, BGRIMM Technology Group,
Beijing 102628, China)

Abstract;: The genetic characteristics of ore is the decisive factor of mineral processing technology, and the
theoretical mineral processing indexes of valuable elements can be predicted through the study of ore gene. In order
to realize the reasonable and accurate prediction of copper recovery in copper sulfur ore,a new prediction method of
copper recovery in copper sulfur ore is established from the perspective of ore gene and based on the research results
of original ore process mineralogy,and it does not need to carry out mineral processing or test the liberation degree of
target mineral in different fineness grinding products. The research shows that the predicted results are consistent
with the actual production results, which can provide a good guidance for the field production.
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Table 1 The relationship between main texture types of ores and their beneficiablity

Mineralization Ore texture

The characteristics of textures and their effects on selectivity

Euhedral granular texture

Subhedral granular texture

The target minerals with anhedral granular texture in the ore are generally not easy to

be dissociated during grinding, which will increase the difficulty of enrichment of the

Anhedral granular texture

target minerals. At the same time, more impurity minerals will be brought into the ore

Porphyritic texture
Crystallization
Poikilitic texture

process affecting the quality of the concentrate. The target minerals with aphanitic

texture are easy to be lost in tailings because of their very fine particle size, which is

difficult to be dissociated. Apart from the two above-mentioned textures, the target

Sideronitic texture

minerals with other texture formed by crystallization are generally easy to be

Co-edge texture

Aphanitic texture

dissociated, which is beneficial to the separation of the target minerals.
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Continued table

Resorption texture
Relic texture
Staggered texture
. Corona texture
Metasomatism . .
Reaction rim texture
Reticulate texture

Imaginary texture

Skeleton texture

The degree of dissociation of the target mineral in the ore formed by
metasomatism depends on the degree of the metasomatism. The target
mineral in such ore is generally difficult to be dissociated,and it needs
milt-stage grinding to achieve the fine grinding, otherwise the

separation index will be affected.

Emulsion texture

Grating texture

Solid-solution
. Nodular texture
separation

Graphic texture
Blade-like texture

In general, it is difficult to disintegrate the monomer of the target
mineral in the ore with such textures by mechanical grinding,and the

recovery rate of the target element is easily lost.

Recrystallization Crystalloblastic texture

The ore with such textures is characterized by mineral
recrystallization, most of single minerals occur in granular shapes,and
the contact relationship is relatively simple. The target mineral is easy

to achieve dissociation and separation.
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Table 3 Mineral composition and content of the sample

Minerals Content /%

Copper
Chalcopyrite

2 TAGEHEARIESR Bornite
Table 2 The quantitative characterization table of ore texture Covellite
Chalcocite
The name of the ore texture Impact Rela‘live’ Digenite
factor proportion/ % Cubanite
Euhedral granular texture 1 Tetrahedrite
Subhedral granular texture 0.98 Tennatite
Anhedral granular texture 0. 96 Enargite
Poikilitic texture 0. 90 Malachite
Cataclastic texture 1 Azurite
Crystalloblastic texture 0.98 Chrysocolla
Relic texture 0. 90 Libethenite
Corona texture 0. 80 Zigueline
Skeleton texture 0. 85 Tenorite
Vein texture 0.90 Chalcanthite
Veinlet texture 0. 88 Atacamite
Solid-soluble separation texture 0. 20 Vallerite
Pyrite
1.2 %ﬁl ﬁf%‘ﬂ]ﬂ?@&ﬁ% Pyrrhotite
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Table 4 The coefficient of the beneficiablity of copper minerals

Number Minerals Beneficiablity coefficient
1 Chalcopyrite 1.0
2 Bornite 1.0
3 Covellite 1.0
4 Chalcocite 1.0
5 Digenite 1.0
6 Cubanite 1.0
7 Tetrahedrite 1.0
8 Tennatite 1.0
9 Enargite 1.0
10 Copper 1.0
11 Vallerite 0.5
12 Malachite 0.9
13 Azurite 0.9
14 Chrysocolla 0.6
15 Libethenite 0.6
16 Zigueline 0.4

1.3 SRR EFERS

W47 TRV ST R A AE TR 3 B H A 25 28 R )
HR A3 C L) E TR b B DR E T A 0 R A Y
B LR bR o T LA SRy TN Al 11 o 28 e 1 ] i
WAERY AP R IRAARS . X —EE A
DR B0 7 3 o AN () o A 1 4 R o A R
KRG GRS NG — PR W TR A1 R
e LLIZ R ™ 4y v i 5 BT
1.4 AT MRRE

90 ) AR JRE St e R F RS g 6 Y R B
PRI 2R o L b 3 A L B A A ol 2 2 ) 32 AR AR
Z— HORLBE RN (9 5 A 5 A B 3% 5] 78 J5E L 42 B Wi

R5 EESTUPHFETESR

Table 5 Element balance of copper in minerals /%

Number Minerals ~ Content Cu- conc.ertration Cu .
in minerals proportion

1 Chalcopyrite
2 Bornite

3 Covellite

4 Chalcocite
5 Digenite

6 Cubanite

7 Tetrahedrite
8 Tennatite

9 Enargite
10 Copper

11 Vallerite
12 Malachite
13 Azurite
14 Chrysocolla
15 Libethenite
16 Zigueline
17 Tenorite
18 Atacamite
19 Limonite
20 Chlorite

Total
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Table 6 The grain size of the copper mineral

Copper mineral

Grain size /mm

Content /%

Accumulation /%

+2
—2+1.651
—1.651+1.168
—1.168-+0. 833
—0.833+0.589
—0.589+0. 417
—0.41740. 295
—0.295+0. 208
—0.208+0. 147
—0.147+0. 104
—0.10440. 074
—0.07440. 043
—0.04340. 020
—0.020+0.015
—0.015+0.010
—0.010
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Table 7 The influence coefficient of the beneficiablity of different types of copper minerals

Types(i) Copper metal occupancy(a;)/ % Beneficiablity coefficient(k;) Influence coefficient(A;)
Copper mineral(1) a) k aik
Copper mineral(2) as ks azks
Copper mineral(7) a; ki aik;
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Table 8 The influence coefficient of different ore texture

Mineralization

The name of the ore texture(j)

Impact factor(m;) Relative proportion(b;)/%

Euhedral granular texture(1) 1
Crystallization Subhedral granular texture(2) 0. 98
Anhedral granular texture(3) 0. 96
Poikilitic texture(4) 0. 90

Dynamic action Cataclastic texture(5) 1
Recrystallization Radiated crystalloblastic texture(6) 0.98
Relic texture(7) 0. 90
Corona texture(8) 0. 80
Metasomatism Skeleton texture(9) 0. 85
Vein texture(10) 0. 90
Veinlet texture(11) 0. 88
Solid-solution separation Solid-soluble separation texture(12) 0. 20
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Table 9 The grain size of the copper mineral /%
() (2) (€3]
Grain size/mm
Content Accumulation Content Accumulation Content Accumulation Content Accumulation
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Table 10 Table of copper metal content share and influence coefficient of the same kind of copper minerals

Serial number Minerals Copper metal occupancy(a)/ % Beneficiablity coefficient(%)
1 Chalcopyrite 70. 66 1.0
2 Bornite 29. 34 1.0
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Table 11 Relative proportion and influencing factors of different ore structures of chalcopyrite and bornite /%

The name of the ore texture(j)

Chalcopyrite Bornite

Impact factor(m)

Relative proportion(b) Relative proportion(b)

Euhedral granular texture(1) 1
Subhedral granular texture(2) 0.98
Anhedral granular texture(3) 0.96
Poikilitic texture(4) 0. 90

Cataclastic texture(5) 1
Radiated crystalloblastic texture(6) 0.98
Relic texture(7) 0. 90
Corona texture(8) 0. 80
Skeleton texture(9) 0. 85
Vein texture(10) 0. 90
Veinlet texture(11) 0. 88

Solid-soluble separation texture(12) 0. 20
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Table 12 The grain size of the chalcopyrite and bornite /%
o Chalcopyrite Bornite
Grain size /mm
Content Negative accumulation Content Negative accumulation
+2
—2+1.651

—1.651+1. 168 3.22 100. 00
—1.16840. 833 5.72 96. 78
—0.83340.589 8.12 91. 06 2.13 100. 00
—0.589+40.417 8. 05 82.94 2.45 97. 87
—0.41740. 295 4. 88 74.89 5. 84 95.42
—0.295+0. 208 8. 64 70.01 7.30 89.58
—0.208+0. 147 6.71 61.37 10. 86 82.28
—0.14740. 104 10. 37 54. 66 15. 54 71.42
—0.10440.074 9.15 44. 29 14.32 55. 88
—0.07440.043 14. 63 35. 14 16. 54 41. 56
—0.04340.020 10. 90 20. 51 13.52 25.02
—0.02040.015 2.92 9.61 1. 15 11.5
—0.0154+0.010 2.93 6. 69 3.81 7.35

—0.010 3.76 3.76 3. 54 3.54
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