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Table 1 Chemical multi-element analysis results of ore samples

Au* Ag* Cu Pb Zn S WO, Sb As Co
2.51 7.4 0.016 0.049 0.034 5.76 4.79 <0.01 <0.01 <0.001 <0.005
Sio, TiO, Al,O, MnO MgO CaO Na,0 K0 P C
69.74 0.145 10.54 0.13 0.66 0.73 0.090 3.79 0.042 0.53

BN g/t
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Table 2 Chemical phase analysis results of gold in ores
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Table 3 Mineral composition and relative content of ores
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Fig.1 XRD pattern of ore samples
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SEM HV: 20.0 KV WD: 15.23 mm
View field: 1.98 mm Det: BSE 500 pm
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Fig.2 Microscopic characteristics of the ore structure
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Fig.3 Gold minerals with different particle sizes wrapped in
pyrite particles

6 AH kAT R E

W ARSI RES TR NE 5. 4
BEIR, WATEV YR ESAALE, B
FERAH, A T AT WKL FE+0.020 mm ) &0 Y i

20 um

23
MAG: 2500x HV:20kV WD: 15.3 mm

El4 WERETY GREF) MHERSIRT 2R
RO, BERAERRKY BRF
Fig.4 Fine grained gold mineral (silver gold deposit) and fine
grained galena in fine-grained disseminated shape and wrapped
in pyrite particles
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Table 4 Output status of gold minerals in ores
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Table 5 Particle size statistics of gold minerals in ores
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+20 22.08 22.08 34.07 34.07
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342 578 9770 3.07 9849 589 97.73 17.58 92.61
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Table 6 Distribution rate of gold in different minerals
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Automatic Process Mineralogy Based on Gold Ore Core

CAI Mingming', LI Guangsheng', ZHU Xingfu', XU Chao', SUN Qiwei’, WANG Nan*
(1.Metallurgical Laboratory Branch of Shandong Gold Mining Technology Co., Ltd., Yantai 261441,
Shandong, China; 2.Shandong Gold Mining (Laizhou) Co., Ltd., San Shandao Gold Mine, Yantai 261442,
Shandong, China)

Abstract: This is an article in the field of process mineralogy. A quartz vein type gold deposit in Shandong
has a gold grade of 2.51 g/t. In order to further develop the deposit and study the beneficiation process, the
process mineralogy of the mineral was carried out. The technical methods involved in this study include
multi-element chemical analysis, chemical phase analysis, optical microscope identification, X-ray
diffraction (XRD) analysis, automatic quantitative mineral analysis (BPMA), scanning electron microscope
energy spectrometer (SEM-EDS) analysis, etc. The results show that: (1) most of the gold minerals in the ore
are silver-gold, and a small amounts of gold, silver and natural gold are occasionally found; (2) The
embedding relationship between gold minerals and sulfides such as pyrite in the ore is very close. Pyrite is
the main carrier mineral of gold minerals, and the proportion of single and exposed gold in the ore is high,
which is 58.96%. The proportion of gold encapsulated in sulfides such as pyrite is 39.84%, and the
proportion of gold encapsulated in gangue minerals is 1.20%; (3) The particle size distribution of gold
minerals in the ore is uneven, and the overall particle size is relatively fine. Gold particles with a particle size
larger than 0.020 mm can be seen in the ore, with an occupancy rate of 22.08%. Gold minerals with a
particle size less than 0.020 mm have an occupancy rate of 77.92%, with an occupancy rate of 24.83% for
micro gold minerals with a particle size less than 0.005 mm and 0.35% for sub micron sized gold minerals

with a particle size less than 0.001 mm.
Keywords: Core gold; Pyrite; Silver gold deposit; Process mineralogy; Distribution characteristics;
Occurrence state
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