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Table 1 Mineral composition and relative content
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Table 2 Analysis results of element content in the raw ore
Ca Al Mn K P Fe Mg Ti Co Na Cu Ni As Zn Rb V* Sb*
0.82 289 003 170 0.01 29.01 025 0.03 0.01 036 032 0.01 0.01 0.11  0.01 1049 10.81
Ba* Mo* Cd* Cr* S Pb Sr La* Ce* Nd* Au* Bi Te Ag*  Mo* Cd
20.64 6.50 5.62 1602 3083 0.18 001 11.64 2321 9.73 4224 0.01 21.15% 3827 6.54 56.18*

VE: *$1ﬁ§9g/tc
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Table 3  Analysis results of Au phase /
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Fig.3 Particle size distribution curve of the gold ore
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Fig.2 Particle size distribution curve of samples Fig.4 Particle size distribution curve of main gangue ores
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Table 5 Determination of the dissociation degree of the main mineral monomers

fi S P ) HEERA B AuAgTe AuAg RN ESRN Vg
0%<x<10% 0.96 30.60 44.02 12.17 19.67 48.74 6.43
10%<x<<20% 1.61 7.96 5.69 39.73 9.64 15.62 5.89
20%<x<<30% 3.08 6.88 1.11 25.84 11.57 9.47 5.16
30%<x<40% 5.97 5.18 3.99 3.16 12.23 5.57 5.39
40%<x<50% 5.10 7.23 0.97 0.00 11.65 6.51 4.88
50%<x<60% 3.52 5.75 1.23 6.97 3.45 4.39 7.14
60%<x<70% 441 421 6.08 0.00 6.98 1.43 10.15
70%<x<80% 6.00 3.19 0.00 0.00 6.62 1.80 10.18
80%<x<90% 12.06 451 28.67 0.00 8.83 0.71 14.16
90%<x<100% 44.44 12.50 1.83 0.00 5.53 1.54 23.03
100% 12.84 11.99 6.43 12.13 3.85 420 7.59
SRR /% 77.47 37.34 60.27 17.97 46.51 19.39 70.69
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Table 6 Quantitative relationship of intergrowth of main minerals
/2R S R Fap vl BRI R UK EKA BAR fili A B ARA

7R 0.00 3.00 3.49 2.16 0.43 0.20 6.53 0.00 0.01

VEES 6.00 0.00 1.54 4.69 0.37 0.28 9.57 0.00 0.01

=t 14.02 3.09 0.00 1.78 0.20 0.24 5.59 0.01 0.01

FRAE 7.21 7.82 1.48 0.00 0.52 0.19 12.21 0.00 0.02

RZR 14.40 6.22 1.70 5.28 0.00 0.88 4.40 0.00 0.00

kA 6.41 4.63 1.93 1.87 0.85 0.00 5.19 0.00 0.24

EKA 10.72 7.85 2.28 6.01 0.21 0.26 0.00 0.00 0.02

SR 19.21 2.89 11.49 0.00 0.00 0.00 11.45 0.00 3.36

fili Ak AR 7.51 2.78 2.10 4.56 0.00 4.97 8.36 0.51 0.00
xRT STPYERXFE B %

Table 7 Gold mineral encapsulation relationship
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Fig.5 Intergrowth relationship of pyrite
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Fig.7 Intergrowth relationship of telluride gold-silver ores
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Abstract: The study applied the Remote Sensing Ecological Index (RSEI) to the assessment of the
ecological environment quality in Zhushan County, Hubei Province. By comparing the changes in the RSEI
before and after the introduction of the mine density index, the impact of mine distribution on the ecological
environment was analyzed. At the same time, the DPSR-TOPSIS coupling model was used to evaluate the
ecological environment carrying capacity of Zhushan County from 2001 to 2021, and an index system
covering 19 indicators was constructed. The index weights were calculated by combining the analytic
hierarchy process and the entropy method, and the barrier function was introduced to identify the main
constraints of the carrying capacity. The results showed that the ecological environment carrying capacity in
the county generally showed an exponential growth, and the main obstacle factors affecting its change were:
"total social fixed asset investment", "per capita GDP", "average annual rainfall", "average annual
temperature", "population density" and "general public budget expenditure". The main factors driving the
change of ecological environment carrying capacity can be summarized as "economic development",
"population change", "natural conditions" and "policy response". After adding the mine density index, the
area with medium or lower ecological environment quality in Zhushan County increased by 1.96%, among
which the area of the " rather poor" and "poor" grades increased by 42.96 km* and 27.21 km” respectively.
This study has certain significance in guiding the improvement of ecological environment and carrying
capacity in Zhushan county.

Keywords: mine distribution; ecological environment; remote sensing ecological index; ecological

environment carrying capacity; Zhushan county
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Process Mineralogy Research on a Gold Concentrate in Shandong
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(1.School of Minging Engineering, University of Science and Technology Liaoning, Anshan , Liaoning
114051, China; 2.Jiaojia Gold Mine, Shandong Gold Mining (Laizhou), Yantai, Shandong 261441, China)
Abstract: With the continuous exploitation of gold resources, the composition of ores has become
increasingly complex, and the gold grade has gradually decreased, leading to an increase in the number of
refractory gold ores. In such ores, gold is often embedded in minerals like pyrite and chalcopyrite in the form
of micro-encapsulated particles, making it difficult to improve recovery rates through traditional
beneficiation methods. A certain gold concentrate from Shandong Province faces challenges due to declining
ore grade and complex mineral composition, increasing the difficulty of beneficiation. The study used
chemical multi-element analysis and Automated Mineralogy and Chemical Imaging System (AMICS) to
analyze the ore's mineral composition, gold occurrence state, particle size distribution, and mineral
associations to identify the reasons for poor recoverability and provide a basis for optimizing the
beneficiation process. The results showed that the gold content of the ore was 42.24 g/t, with gold mainly
occurring as telluride gold-silver minerals encapsulated in pyrite and chalcopyrite. The telluride minerals are
insoluble and react slowly with cyanide, leading to a low leaching rate. Gangue minerals such as quartz,
illite, and orthoclase form associations with gold minerals, complicating the beneficiation process. Gold
minerals are fine-grained, and traditional physical beneficiation methods cannot effectively recover gold.
Pyrite has a high degree of dissociation, while chalcopyrite and gold minerals have lower dissociation,
further limiting gold recovery. The complex encapsulation and association of gold minerals with other
minerals is the main reason for the poor recoverability of this ore. The study suggests that chemical

beneficiation methods be adopted to improve gold grade for this ore.
Keywords: automatic mineral identification and characterization system; gold concentrate; reasons for
difficulty selection; process mineralogy; chemical beneficiation
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