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Table 1

Analysis results of the chemical

composition of roasting sand

B4y Au" Fe As Pb Zn Cu S Al Mn Si0,
w/% 33.66 47.89 2.82 0.97 1.73 0.13 0.49 2.41 0.64 19.85

H:D)w(Au)/ (g - 1’1)0

TR, Ho R RO 47.89 %, i 43 Bk
2.82 % , 4 ihfih 33.66 g/t,

B CREF9IH SEM ESH EDS it
Fig.1 SEM images and EDS spectrums of the different minerals

H L 1 RT 2 i s AR A B 4 A 55 AL U
SR TAL B i vh 2 I Fe, O, FLEAT #5 K 14 1)
As,0,, 254K 1 —a th EDS YGilk g S, 241k
PRI A GHEY EZR As,04, As, 0, TERRTER R
TAEMAPER . B 1 -b EZYM N E ek, &
ECAECE . B 1 - c EZYIHN Fe 0, , K% £
2L Bk E LY A AL RE &3 4T B
B U DA ol T G S FR YR AL B AT R
TR AL As, O, TR W 24 2
e, FHE R R PRI BURLR AR , (145 4 E— 20 2 58 o
AR i iy
1.2 BRHEE

FRUETAL I 5 I AGRIR , $ 5 wb vh A e e 4
SNZ R AR SE AR, AR oA, A2 ROV R |

Fe,0, +8H"=——=Fe’" +2Fe’" +4H,0 (1)

As,0; +3H,0 =——=2H,As0, (2)
R MR IR A R 12 4 3ok 2 S BEAR B AIR AN Fe’* 7E R
PE(pH =1.0 ~2. 0) (KR T 5L MKEW, L7
0 -
4Au +8H,NCSNH, + 0, +4H"'=—

4] Au(H,NCSNH,),]* +2H,0 (3)
Au +2H,NCSNH, + Fe’*—
[ Au(H,NCSNH, ), ] * +Fe** (4)

1.3 RIWHE

R VETHAL BE . YRR 200 g B5HPCA 1 000 mL 48
BRI 600 mL 4l 7K, FFJ 456 £1 4%, 45 i 4% R
420 v/ min , FLERRI G G 4> 3R 20 ¢/L 25 ¢/,
30 g/L.40 g/L.50 g/L, I f5 A [R] BsJ [A] o5 75 9 v 42k
] R O R R S LR pH, RERR R AL
PREE S SL RV BRI A TR AL B, R i T



2024 FEAH/EAS B e
TRELRF. Ay R (% ) sm JRE TR () 5w NiRIE S

BB IR RIZ 4 LR 200 g PRI LA
1 000 mL B4R, A 600 mL 4fi/K , JFJa bk %, #5
il 435 Ay 400 v/ min 38 A %S, B pH AE R 1.3, A
TE SRR R FIATUR , 00 2 AN [ A ) st T 4 A o

IR TR MR IR A R IR 4 BRI 200 g PRI ICA
1 000 mL BEARH, in A 600 mL ZfizK , #8735 pH {H N
L3, InAGE SR FR R R IR , IR B 55 R 2
R E B AR, T A R R R
T ) AN [) R () A R 4
1.4 SHFE

FE A T GGk 7 i A, B Ak VB
PR SR B IR R GG A T 1o .
FEL - A3 (JSM — 6360LV ,20 kV) 2047 T RE S 13
WIES . X AT A ( H A TTRAX -3 A4 i it
HLE 50 kV, L 3 300 mA  FH 4 454 10°/min) 43
ME T RER AL AR o 433 42 (5) 715

77_(1_ mw

)xlOO% (5)

myw,

Atz (/1) smg FEERITURE(g) s, AFERREAOL(2/L)
2 #HR5WR

5 R TUAL B A5 152 D3 1] 56 T R O 2R
RABFHHATYLBIBIIT , 556 T IRUETAL B R 6 AR
R PER I Bk B SR BRI 1 R
Wi, HERSO AR AT AT T o0hr . IV TR S W
LR TEBRRIA R I GO IR LU OTIE , 00l B 55 1
MBRVERR R AR 22 R i R T B 1 B VR B A R 5
R BE R R AR IR, IR PR TERUIR AR R IR G
PETRE A5 0 R VB IR i 12 2 Xt 45 152 SR AN 2 )

2.1 BEFHAERENES
2011 BRERJFR R BE X AR R AR

W Uk LAk B AT DU R A 5 JU SR, [R] 28 5B |
PRRED T, P mBUIR A 1 £33 1 A, SR 4 A TR K
R WHGRFM SO IR 40 °C R L 3 mL/g fig bk
R 420 v/ming 25 B0 R SR Y R X AR LBk B
B AR IR Z2R L 2

B2 FBERFREREXE(a) $K(b) A (c) ¥ (d)RHERNZM

Fig.2 Effect of sulfuric acid mass concentration on the leaching rate of arsenic (a) ,iron (b) ,copper (c) ,and zinc (d)
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Fig.3 Effect of sulfuric acid mass concentration on solution pH (a) and potential (b)
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Fig.4 XRD patterns, physical pictures

of the roasting sand (a) and acid residue (b)
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Fig.5 SEM images of the roasting sand and acid residue
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Fig.6 Effect of Fe’ " mass concentration on gold leaching rate
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Fig.7 Effect of thiourea mass concentration on gold leaching rate
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Table 2 Dissemination status and gold content of leaching residue in conventional acidic thiourea system

AR R AT Y4 BEMY RS BRI RS Hit
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Fig.8 Effect of supper leaching frequency on gold leaching rate
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Fig.9 Effect of thiourea mass concentration on gold leaching rate
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Table 3  Dissemination status and gold content of leaching residue in super leaching acidic thiourea system

HATRES PREEE AT Y4 BREAEAYaES TR RS &t
G/ (g t™h) 0.16 1.41 4.72 0.24 6.53

FEPEAR A IR Uk PAL H A DG 2% F « B B i FE
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Research on enhanced thiourea leaching of gold from roasting sand by super leaching

Du Haojie""?, Zhang Lei"*, Guo Xueyi"?, Tian Qinghua'’, Zhong Shuiping’, Wang Qinmeng'*
(1. School of Metallurgy and Environment, Central South University;
2. Cleaner Metallurgical Engineering Research Center, China Nonferrous Metals Industry Association;
3. Zijin School of Geology and Mining, Fuzhou University)

Abstract: Using roasting sand as raw material, the acid washing pretreatment process was first carried out to
achieve the removal of arsenic, while removing other impurities and reducing the consumption of thiourea. The effect of
sulfuric acid concentration on the leaching rate of arsenic, iron, copper and zinc was investigated, and the acid washing
ore phase behavior was analyzed; at the same time, a comparative study was conducted on the leaching of gold using
super leaching and conventional acid thiourea systems. The results show that acid washing pretreatment can effectively
remove harmful element arsenic. Under optimal conditions, the leaching efficiency of arsenic, iron, copper and zinc are
96.3 %,0.5 %,22.7 % and 7.6 %, respectively; super leaching can reduce particle size, enhance reaction kinetics,
achieve deep dissociation of encapsulated gold, and effectively improve the leaching efficiency of gold. The leaching
efficiency of gold in the conventional acidic thiourea system is only 54.6 %, and the leaching efficiency of gold after
10 min of reaction using the super leaching process reaches 84.6 %, which can achieve efficient gold leaching.

Keywords: roasting sand; gold; thiourea; acid washing pretreatment; super leaching
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Application of short-hole induced caving sublevel open stope mining method in a gold mine

Shi Chuanlong
(Shandong Gold Group Co., Lid.")

Abstract: In response to problems such as the development of rock joints and fractures in a gold mine, poor sta-
bility of the ore body, difficulties in preliminary mining and support, and poor safety in recovery, experimental research
on the short-hole induced caving sublevel open stope mining method was carried out in localized fractured areas of the
ore body. The method utilizes the mechanical properties of the rock itself and the caving stress field controlled by artifi-
cial engineering to cave crushed ores. The study provides a detailed introduction to the structural parameters of the
stope, the layout of mining and cutting engineering, undercutting, and ore caving processes. Field applications have
shown that with the implementation of this method, the production capacity of the stope reaches 127 t/d, the mining
loss rate is 9.2 %, and the ore dilution rate is 14.6 %, achieving good results. It has reference value for the safe and
efficient recovery of similar ore bodies.

Keywords: development of rock joints and fractures; fractured ore body; short-hole induced caving; sublevel; open

stope mining method



