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Table 1  Chemical composition analysis results of ores

%y w/ % % w/ %

Au" 2.49 Co <0.005

Ag? 2.54 Cr 0.0051
Si 48.73 Li <0.005
S 4.06 Mn 0.007 6
Hg 0.007 3 Ni <0.005
Fe 3.7 Pb 0.018
Al 1.52 Sh 0.019
Mg 0.057 Sn <0.005
Ca 0.77 Be <0.005
Cu <0.005 Bi <0.005
As 0.1 Cd <0.005
Ba 0.011

H:Dw(Au) /(g7 2)w(Ag)/(g-t7h),

MR 1 Al 0 A TP A o 2.49 o/t AR
2.54 o/t, WATELHNLH 4.06 %, B R 0.1 %,
B IR 3.7 % ,3X 3 PO EE n] ReJE il i b al 2 Ak
W3 2 F P S ERH AR LR R, 0 a PRk
iDL A 48.73 %, B KR Si0, M & ITEMELS
5 FMR BT RE T,

KT A AR ) AR R 4 1 4 A IR 2
FIFH X 5275 SH ( XRD) & 49145 v 85 (SEM) X
T HEAT AT, XRD 20 M 45 S WL 1, 3 i e %
TEAWE 2, 5835 & WL E 3, 6E 3% o0 2 16 5 A W
Kl 4, BERE AT R L3R 2,

Bl 1 XRD iR
Fig. 1 XRD analysis results
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Fig. 2 Scanning electron microscope images
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Fig. 3 Energy spectrum diagram
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Fig. 4 Elemental face distribution from energy spectrum analysis
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Table 2 Energy spectrum analysis results

JLE w/%
0 45.68
Al 2.87
Si 47.14
S 2.91
Au? 1.40

H: Dw (Au)/(g-t71),
®3 SYHESRER
Table 3  Phase analysis results for gold

A5 w(Au)/(g-t™")
TR AL 2 4 0.09
FEMREL R 4 0.09
BRAEA IS 0.28
AP 4 0.32
Wik g+ 4 1.71

B4 2.49

x4 BUHAERKER

Table 4  Grinding fineness test results

iy AR e g
44.29 1.58 93.96 40.38
51.31 1.48 95.31 43.35
69.19 1.38 95.15 47.27
76.08 1.38 93.34 48.27
90.00 1.38 93.40 48.25

2550 16 6 kg/t, VI ] 48 h, R4 257 Rl
GRS,
x5 REBFMERBER
Table 5 Leaching reagent type test results
R Au i/

B 255 (g-t1) PR AR/
A 1.38 93.34 48.27
B 1.35 95.60 48.17
c 1.36 95.44 47.87
D 1.36 95.04 48.09

H 2 5 WAL R R 2R A 2RI R AR R
BUN IR 48 ity RS RS ] A B4
2551,

2.2.3 NI RDX 42 I8 R A R )

IR A B 40 -0.038 mm 5 [ 76.08 %, Ik
3 2, pH {H 11.5, 124257 A, 2555 it 6 ke/t, [
NP IE] 24 h 48 h 72 h, NI RS S5 R WL 6,
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Table 6 Reaction time test results

R Au fhi/

S R[] /h (g-t1) PR % BRI/ %
24 2.19 95.95 15.61
48 1.38 93.34 48.27
72 1.33 96.49 48.46
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Table 7 Comparison of mineral phases before and after gold leaching

- S =it
w(Au)/(g-t"") IS % w(Au)/(g- ") SAH S %

TR IR AL EL A 4> 0.09 3.62 0.06 4.51
TR AL AL 4 0.09 3.62 0.07 5.26
BRSO ES 0.28 11.24 0.17 12.78
i a4 0.32 12.85 0.16 12.03
ARG+ A 4 1.71 68.67 0.87 65.42

B 2.49 100.00 1.33 100.00
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Table 8 Test results of pressurized oxidation

under different pH conditions

A i

LS PER D HRLE%

%/ % w(Au)/ (g ")
TRERR 85.13 3.03 98.28 73.46
EE:Kla] 86.65 2.86 97.63 65.72
TRBLRRHIRAEIR 9185 3.03 98.90 70.21

I 8 I AL FEA AR T, R A LG 4B
B, HEHRMIRIAR T, &R %N 73.46 %; 17F
AEMNERT , SR IEEN 65.72 % ; TEWRTRIR + 1k
HRIAR T, &R HFH 70.21 %, WA E5 R,
I AT B RR (A R T AT LIRSS A iR %
3.2.2  ERSEALE XS 432 R 05

RIS FEMRBLR AR R T, R A A IR B
180 °C ,200 °C 220 °C 240 °C 260 °C , HiAxiku: 551k
53.2.1 MR, AR EE IR 45 R LR 9,

x99 MESHEREREER

Table 9  Test results of temperature for pressurized oxidation

= =Y
ek /%’J”’ffff)‘i iR R
180 87.50 3.05 98.98 73.44
200 88.12 3.39 99.67 74.11
220 85.13 3.03 98.28 73.46
240 88.84 3.05 97.93 76.05
260 91.82 3.05 94.92 80.98

2% 9 WAL, Bl N SRR TR BE T, A iR R
AW T, 7E 260 °C 1A 2 5 KAE, 2~ 80.98 % ., 1E
AR IR A B B P A B A (E R T8 i
A I RN A AR B 260 C, L, 7EJ5 22
JE A o R AR TR 260 °C
3.2.3  IEEACBRFEXS 412 H R A 52

RIS FEMRBRR IR R T, e AU Ak I B
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260 °C, B E 1K 5.0 MPa, MRBR R A & 120 ke/t,
140 kg/t.160 kg/t.180 keg/t fZ 200 kg/t, HAR I 2%
P45 3.2.1 M), A SR AL RRFEIAB A5 R L3R 10,
& 10 MESABEREER
Table 10  Test results of acid consumption

for pressurized oxidation

= A

MY g e i/ R
120 91.75 2.91 99.46 73.51
140 92.88 2.87 99.76 75.58
160 91.82 3.05 94.92 80.98
180 88.85 3.18 99.26 83.62
200 84.59 3.08 99.71 82.55

th 2 10 AT BB IR AL A T RRAE A
SRR, 2R 180 kg/t I, &R
IR 83.62 % ; WA RAAERO HE— LR, 4 B th R
R RE NI MR BR R AS I A A 180 kg/t,
3.2.4 IS BRI RN 4 12t SR AN B I

AR PF: ARV B R MR AR T, R S A 3 B
260 °C, B KR 5.0 MPa, HGRIR AR I 180 kg/t,
IR AAE R )R 1,1.5,2,2.5 1 3 h, HAGAE 4
545 3.2.0 MR, A f B I R 2 SR L3 11

F1l MERLSBHERBER

Table 11  Test results of residence time for pressurized oxidation
S5 R
i e 7 T
1 87.40 3.25 99.58 81.27
1.5 87.82 3.12 98.35 82.53
2 86.86 3.18 99.26 83.62
2.5 85.52 2.99 95.97 84.06
3 86.29 2.99 98.67 82.22

I8 11 AT Bl e A0 A 45 B s )3, 42958 4
AT BRAR, 2 m AL 45 B B R 2.5 h B
4R MR B B KAE, N 84.06 %, [HIL, & & 1k
PRI RIE S 2.5 b
3.2.5 RS ACIERR H A R AOIE 2S B FE AR

X0 A AR B0 4 12 1 R i R A i
177 XRD SEM KAH3 4T, he i in s 840 5 4
BRI FE N E L& XRD 438 45 54 0
KOS, ERi s TRy WL 6, BB R LI 7, BB i
JCR A6 UL 8, RETE /BT 25 R L2 12,

& 5 a1 8 P FeS Fll FeAsS 283 R 4&
5 A B Y Fe, (SO,) 5, B A7 RS TERR R
R TA T AL(SO0,),. NS A ) EART
YRR & Si0, , JRW HH ) FeS Fl FeAsS 78 ) W 28 H
R Fe, (SO, ) 5, PTHT B 5 Hh it A w0 28 19 4
i (€16 ~ 8 FNIF 12 7] 1 . Zead fin e 8 b 5 i A, ek

B 5 mESHLE XRD SHFER

Fig. 5 XRD analysis results of pressurized oxidation residue
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Fig. 6 Scanning electron microscope images of pressurized

oxidation residue
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Fig. 7 Energy spectrum diagram of pressurized oxidation residue
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Fig. 8  Elemental face distribution from energy spectrum analysis of pressurized oxidation residue
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Table 12 Energy spectrum analysis results of pressurized

oxidation residue

JLE w/ %
0 47.33
Al 3.16
Si 44.39
S 3.46
Fe 1.66
TERAESRM T TR 5 K= i A T 4 P AH
GrHT AR LR 13,

F13 RUEEBLEYHEHIWER

Table 13  Phase analysis results for gold in leaching residue

AH RH#ES ML/ (g ")
IR & 0.09
REMRER 4 0.02
BREANYERES 0.16
A4 0.05
HRE+EES 0.14

4 0.46

13 13 Al AL A TN S AR B Ak B 2 I 9 A £
HATIR G AR B R S IOEA S 5 ROV ALY
G BRI R G, DU B TR G + i A
GHAMSE TRERL, 00 05 LUs adR
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Experimental research on gold extraction from a refractory
gold ore using pressurized oxidation

Ma Hui', Yi Shantingz, Yuan Chaoxin', Guo Chihao', Liang Dongdong3, Cao Jiaxu', Li Tuofu'
(1. BGRIMM Technology Group; 2. Shandong Jinchuang Gold and Silver Smelting Co., Ltd.;
3. China Nonferrous Meatal Industry’s Foreign Engineering and Construction Co., Lid.)

Abstract: Refractory gold ores account for approximately two-thirds of the world’s total gold resources.In the
foreseeable future, the acquisition of precious metals such as gold and silver will rely on the mining and extraction of
these refractory ores. With the introduction of the concept of new quality productive forces, the traditional metallurgy
industry must develop more efficient processes for production. Mineral property analysis, direct gold leaching
experiments, and gold leaching tests after pressurized oxidation pretreatment were carried out on a refractory gold ore.
The direct leaching experiment studied the influence of grinding fineness, leaching reagent type, and reaction time.Under
the optimal experimental conditions, the gold extraction rate was 48.27 %. The pressurized oxidation pretreatment
leaching test investigated the influence of factors such as systems, temperatures, acid consumption, and retention time
during the pressurized oxidation process.The optimal pretreatment conditions were found to be a concentrated sulfuric
acid medium with an addition of 180 kg/t, reaction temperature of 260 “C, oxygen partial pressure of 0.3 MPa, total
pressure of 5.0 MPa, retention time of 2.5 h, and slurry concentration of 40 %, which resulted in the gold extraction
rate of 84.06 %.This provides a basis for gold leaching from refractory ores.

Keywords: refractory; gold ore; pressurized oxidation; pretreatment; leaching rate; new quality productive forces;
optimal conditions
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Construction of an Al-based intelligent video monitoring system for
safety regulation in a gold mine in Qinghai
Chen Shengkai"*”, Ming Pingtian"*?, Shen Ning"*’
(1. Qinghai 6th Institute of Geology and Mineral Exploration; 2. Dulan Jinhui Mining Co., Lid.;
3. Engineering and Technology Research Center for the Development of Gold Mining Resources in Qinghai Province)

Abstract: An intelligent mine represents the continuation of digital mine development and integrated automation
systems.lt is a critical pathway for building green mines, fostering new quality productive forces, enhancing the core
competitiveness of mining enterprises, and promoting high-quality development. In the current landscape, mining
enterprises actively embrace digital transformation and intelligent upgrades, making the adoption of new quality
productive forces essential to improve safety management in mining operations.This study analyzes the current state of
development, safety regulation, and digitalization in a gold mine in Qinghai, along with the necessity of constructing an
Al-based intelligent video monitoring system for safety regulation. It elaborates on the primary components and key
algorithms of the system as well as the results of trial operations.The findings demonstrate that the construction of an
Al-based intelligent video monitoring system for safety regulation significantly improves the efficiency of safety
regulation, ensures personnel safety, and provides valuable insights for exploring visualized and intelligent remote safety
management models.

Keywords: intelligent mine; new quality productive forces; safety regulation; video; Al; algorithm technology; mine
safety





