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Abstract. A gold concentrator mainly processes quartz vein ore and altered rock
ore. The average tailings grade in flotation production is about 0.13 g/ t, and the
recovery rate is about 90 %. In order to further improve the production index, the
process mineralogy detection and flotation test of the two ores were carried out.
The test process completely simulated the on-site production process, which was
a one-stage roughing + two-stage scavenging process, and the collector was
isoamyl xanthate. The test data and experimental data show that the gold-bearing
minerals in altered rock ore are finely disseminated, and the composition of sul-
fide minerals is more complex than that of quartz vein ore. The optimum grinding
fineness of quartz vein ore is 45 %, the dosage of collector is 80g / t, and the
index stability is good. The optimum grinding fineness of altered rock ore is 60
%, the dosage of collector is 100g / t, and the dosage of collector and grinding
fineness are insufficient, which will lead to the obvious deterioration of flotation
tailings and recovery index.

Keywords: gold mine; Flotation; Process mineralogy; rate of recovery; Con-
centrate; tailings.

1 Introduction

A gold ore dressing plant mainly deals with quartz vein ore and altered rock ore. Due to
the different properties of the two kinds of ore, the production indexes of the two kinds
of ore are obviously different [, and the production indexes fluctuate greatly; the
production index fluctuates greatly; the tailings grade of quartz vein ore in production
is about 0.08 g/ t, and the recovery rate is 92 %. The tailings grade of altered rock ore is
about 0.15 g/ t, and the recovery rate is 86 %. In order to solve the above problems, the
process mineralogy of the two ores was tested, and the occurrence state and particle
size distribution of the gold minerals in the samples were clarified *%.Floatation tests
were carried out to determine the best flotation process conditions for the two ores, and
the existing process parameters were optimized and adjusted with reference to the test
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data to achieve the purpose of stabilizing the production process and improving the
process indicators [,

2 Ore properties

The process mineralogy test of quartz vein ore and altered rock ore was carried out, and
the gold element and gold-bearing mineral dissemination characteristics, gold occur-
rence state and gold-bearing mineral particle size distribution of the two ores were
clarified.

The gold grade in the quartz vein ore is 1.30 g / t. The gold minerals are mainly
electrum and gold-silver ore, and the gold content accounts for 76.81 % and 23.19 %
respectively. There are also pyrite, galena, sphalerite and other metal minerals; gangue
mainly includes dolomite, quartz, calcite, fluorite, feldspar, mica and so on. The gold
mineral is mainly associated with pyrite [¥]. The content of gold mineral is 81.81 %, the
content of monomer gold mineral is 8.69 %, the content of gold mineral associated with
galena is 1.76 %, the content of gold mineral associated with sphalerite is 3.68 %, and
the content of gold mineral associated with quartz is 4.06 %. The gold minerals mainly
exist in the form of bare gold with a content of 85.24 %, and the wrapped gold content
is 14.76 %. The average particle size of gold minerals is 5.57 um, which is mainly
fine-fine grained.

The grade of gold in the altered rock ore is 1.26 g/ t. The gold minerals are mainly
electrum and gold-silver ore, and the gold content accounts for 62.37 % and 37.63 %
respectively. There are also pyrite, galena, sphalerite and other metal minerals ; gangue
mainly includes dolomite, quartz, calcite, fluorite, feldspar, mica and so on. The gold
minerals are mainly associated with pyrite. The content of gold minerals accounts for
47.02 %, the content of monomer gold minerals accounts for 10.70 %, the content of
gold minerals associated with galena accounts for 4.65 %, the content of gold minerals
associated with sphalerite accounts for 28.75 %, the content of gold minerals associated
with quartz accounts for 6.37 %, and the content of gold minerals associated with
sericite accounts for 2.51 %. Gold minerals mainly exist in the form of bare gold with a
content of 76.63 %, and the content of wrapped gold is 23.37 % (the content of inter-
granular gold is 3.56 % ©\. The average particle size of gold minerals is 5.03 pm, which
is mainly fine-fine grained.

3 Experimental study on flotation of quartz vein ore

According to the purpose of the test, the flotation test of grinding fineness condition
and the test of collector dosage were carried out on the quartz vein ore respectively. The
test process completely simulated the field process, and the flotation process of one
roughing two scavenging was adopted.
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3.1  Flotation test of grinding fineness condition

Flotation tests were carried out under the conditions of grinding fineness-200 mesh
content of 40 %, 45 %, 50 %, 55 %, 60 % and 65 %, respectively, to determine the best
grinding fineness of quartz vein ore. The flotation time was 4 minutes for roughing, 3
minutes for scavenging 1 and 3 minutes for scavenging 2. The specific process is

shown in Fig. 1, and the test results are shown in Fig. 2.
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Fig. 2. The relationship diagram of flotation tailings grade, recovery rate and grinding fineness
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It can be seen from the test results that when the grinding fineness reaches 45 %, the
gold recovery rate is 94.91 %. If the grinding fineness continues to increase, the gold
recovery rate will no longer increase significantly and stabilize at about 95 %. The
tailings grade showed a downward trend. When the grinding fineness reached 45 %, the
tailings grade was 0.07g / t. When the grinding fineness continued to increase, the
tailings grade fluctuated less and stabilized at 0.07g / t-0.08g / t. Therefore, the best
grinding fineness of quartz vein ore is 45 %.

3.2 Flotation test of collector dosage condition

Under the conditions of grinding fineness-200 mesh content of 45 %, flotation con-
centration of 40 % and collector of isoamyl xanthate, the condition test of collector
dosage was carried out. The test results are shown in Fig. 3.
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Fig. 3. Relationship diagram of flotation tailings grade, recovery rate and collector dosage

According to the test results, when the dosage of collector reaches 80 g/ t, the total
recovery rate of concentrate and middling is 94.77 %. If the dosage of collector con-
tinues to increase, the recovery rate will not increase significantly. When the dosage of
collector is 80g / t, the flotation recovery rate and tailings grade index are relatively
good, and the dosage is low, so the recommended dosage is 80g / t.

4 Experimental study on flotation of altered rock ore

According to the purpose of the test, the grinding fineness condition flotation test,
collector dosage test and flotation closed circuit test were carried out on the altered rock
ore.

4.1 Flotation test of grinding fineness condition

The flotation test was carried out under the conditions of grinding fineness-200 mesh
content of 40 %, 45 %, 50 %, 55 %, 60 % and 65 %, respectively, to determine the
optimal grinding fineness of altered rock ore. The flotation time was 4 minutes for
roughing, 3 minutes for sweeping 1 and sweeping 2, respectively. The test results are
shown in Fig.4.
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Fig. 4. The relationship diagram of flotation tailings grade, recovery rate and grinding fineness

It can be seen from the test results that when the grinding fineness reaches 60 %, the
recovery rate is 91.15 %. If the grinding fineness continues to increase, the gold re-
covery rate will no longer increase and stabilize at about 91 %. The tailings grade
decreases with the increase of grinding fineness. When the grinding fineness reaches
60 %, the tailings grade is 0.12 g/ t. If the grinding fineness continues to increase, the

tailings grade will no longer decrease. Therefore, the best grinding fineness of altered
rock ore is 60 %.

4.2  Flotation test of collector dosage condition

Under the conditions of grinding fineness-200 mesh content of 60 %, flotation con-
centration of 40 % and collector of isoamyl xanthate, the condition test of collector
dosage was carried out. The test results are shown in Fig. 5.
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Fig. 5. Relationship diagram of flotation tailings grade, recovery rate and collector dosage

According to the test results, when the dosage is increased to 100 g/ t, the recovery
rate reaches 91.47 %, the tailings grade reaches 0.12 g/ t, and the recovery rate reaches
91.47 %. Continue to increase the dosage of the agent, the tailings grade and recovery

rate have no obvious change. Therefore, the recommended dosage of collector is 100g /
t.

5 Conclusion

1) The best grinding fineness of quartz vein ore-200 mesh content 45 %, collector
isoamyl xanthate dosage 80g / t; the optimum grinding fineness of altered rock ore is
60 % of-200 mesh content, and the dosage of collector isoamyl xanthate is 100g / t.
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2)Through the process mineralogy test of the two ores, it can be seen that the content
of gold minerals associated with quartz in quartz vein ores accounts for 4.06 %, the
content of gold minerals associated with quartz in altered rock ores accounts for
6.37 %, and the content of gold minerals associated with sericite accounts for 2.51 %.
Because the gold minerals associated with gangue are difficult to be separated, the
flotation recovery rate of quartz vein ore is about 96 % in theory, and the flotation
recovery rate of altered rock ore is about 91 %, which is consistent with the experi-
mental data.

3) Quartz vein ore has relatively loose requirements on process conditions and good
index stability; the altered rock ore has high requirements for process conditions. The
lack of collector dosage and grinding fineness will lead to the obvious deterioration of
flotation tailings and recovery index.

4) Through the flotation condition test, the optimum grinding fineness and reagent
dosage of the two ores were proved. The main reason for the poor production index is
that the process conditions are not strictly controlled. In production, the production
process parameters of the two ores should be strictly controlled according to the op-
timum process conditions determined by the test, so as to achieve the purpose of sta-
bilizing the process and improving the production index.

References

1. Mu Guohong. Effect of ore property difference on index in different ore-drawing points of a
mine [J]. Nonferrous Metallurgy, 2008,24 (2): 22-25.

2. Zhang Wenping. Process mineralogy study of a micro-fine gold oxidized ore [J]. Gold,
2019,40 (12): 57-60.

3. Shi Baobao, Wei Zhuanhua, Zhao Rongyan. Process mineralogy of a low-grade gold mine
in Shandong [J]. Comprehensive utilization of minerals, 2022 (06): 184-188.

4. Zhou Lihua, Chen Xiaofang, Su Yuyun. Process mineralogy characteristics of a porphyry
gold deposit in Shanxi [J]. Comprehensive utilization of mineral resources, 2020 (03):
143-147.

5. Bahrami A, Abdollahi M, Mirmohammadi M, et al. A process mineralogy approach to study
the efficiency of milling of molybdenite circuit processing[J].Scientific Reports,
2020,10(1):1-4.

6. HRSTKA t, Gottlieb P, SK 4la R, et al. Automated Minerals and petrology -- applications of
test can integrated mineral analyzer (Tima)[J]. Journal of Geosciences, 2018,63(1): 47-63.

7. Huang Wanfu, Li Xindong. Study on improving gold flotation recovery [J]. Nonferrous
metals (ore dressing), 2004 (1): 21-23.

8. Nie Qi, Wu Junjie, Liu Cong, Cheng Yong, Zhang Hanping. Study on the ore properties of a
gold mine in Xinjiang and its influence on the beneficiation process [J]. Yunnan Metallurgy,
2019,48 (4): 24-27.

9. Wang Lin, Wei Zhuanhua, Zhao Rongyan. Experimental study on beneficiation of a gold
ore in Shaanxi [J]. Modern Mining, 2011 (6): 124-126.



772 W. Junjie et al.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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