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Table 1 Chemical composition analysis results of raw ores

Bsr Au? Ag? Cu Zn TFe  Ca0  MgO  ALO, K,0 Na,0  Si0, Co Ni
W% 5.55 75 0022 0019 236 369 265 3.93 0.71 0024 6400 00018  0.0079
Ly S Sh Mn Pb Ba P WO, As Bi TC

w/% 0.62 0.007 8 0.036 0.016 1.32 0.50 0.089 0.024 0.000 1 5.61

1 Dw(Au)/(g-t71);2)w(Ag)/(g-t™),

x2 BT ETETYWAHRSTER

Table 2 Major mineral composition analysis results of raw ores

R} Rzt kA kD HERT e S f1 WA Eba PaE WK Gif v
XS E/%  9.14 4.06 2.61 0.93 5.16 0.01 2.89 63.29 1.52 3.68
L7 Blkw B L T flaea TR
X E /% 0.56 0.01 6.12 0.01 0.01
®3 BEUHRYWESTER SOATPRAR A e R I IR 2 H LS 1 IR AL
Table 3 Carbon phase analysis results of raw ores EHEI%‘IF' N EE,?‘JEEF% 5
- TR AL 7 A IR 2T : CaO(fb24) BEIRRFE 4 51)
w(C)/% 0.78 1.33 35 5.61 1.3 KEHE
Sfigm 1390 BT €39 10000 1 e PRS0 R 0 4 5 0 B L —

x4 B ESYHEITER

Table 4  Gold phase analysis results of raw ores

EiLoN PRI 4 Sl 4 IR 254 AN HE L TR YL DR TERREh 12 45 B4
w(Au)/(g-t1) 2.66 0.56 0.17 156 0.60 5.55
G3 AR % 47.84 10.07 3.23 28.07 10.79 100.00
FE S EE T AT A 10 %7K, FE 7K U i b 4 Laa
PEHL EIE LS 2T GBI 40 mmx40 mmx40 mm A 4540 e
B FLHT 5 4 1 BB ) TR 7 R LT R O A s
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T BRJF B AL o o 7 2 T e — e
Kb UG UL A1 52 2 G BERE ST B R —
SULE RS RV D 2 A RLEE | BRI 300 ¢ ok it
KD MO BB RR T, K R 5 vl B i A SRR 55 7 Bl EfREGE—NLRY TERR

e o — Fig. 1  Flowchart of curing roasting—cyanidation leaching process
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Fig. 2 Curing pressure test results
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Table 5 Particle size test results of cured bricks

BALKEJE /mm PUERJE/MPa SR/ %
-6 0.5 62.68
-5 0.6 70.52
-3 0.8 83.48
-2 1.6 91.54
-1.25 1.6 91.96
-0.85 1.7 91.70
-0.45 1.7 91.56
-0.15 1.8 91.49
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Fig. 3  Roasting temperature test results
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Fig. 4 Roasting time test results
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Fig. 5 Grinding fineness test results
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Fig. 6 Some eco-friendly gold leaching agent

dosage test results
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Fig. 7 Leaching time test results
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Fig. 8  Slurry concentration test results
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Table 6 Comprehensive test results

WEES Rl %  RBiRaehi/(g) G A%
1 98.91 0.51 91.53
2 99.40 0.50 91.68
3 99.65 0.52 91.32

2.5 EESYHESHT
XA F M TR R T S W A AT, 45 1
N7,

x1 BREBeYHEISINER
Table 7 Gold phase analysis results of tailings

LD PR 4 T 4 TRTRER AL 4 WA 4 i 4 RERER AL 4 oy
w(Auw)/(g-t") 0.07 0.084 0.14 0.056 0.16 0.51
1A /% 13.73 16.47 27.45 10.98 31.37 100.00
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Experimental study on curing roasting of a carbonaceous fine-grained gold ore

Guo Mei'?, Kang Min'?, Guo Shuanquan'?, Wang Yonghai'?, Yan Na'’, Wang Xiang'”
(1. Xi’ an Northwest Geological Nonferrous Metals Institute Co., Ltd.;

2. Engineering & Technology Center for Comprehensive Utilization of Mineral Resources of Shaanxi Province )

Abstract: This study focuses on a carbonaceous fine-grained gold ore from Shaanxi Province, with a gold grade of
5.55 g/t, where native gold is extensively encapsulated by carbonaceous and siliceous minerals, hindering efficient
enrichment. To address the challenges in gold extraction caused by the complex mineral structure and achieve deep
carbon removal and gold recovery, a "curing roasting—cyanidation leaching" process was employed to investigate gold
enrichment during progressive oxidation. Key findings include: raw ore (particle size of =2 mm) cures into bricks under
15 MPa pressure; roasting the bricks at 550 °C for 16 h achieved a carbon removal rate of 87.06 %; under optimized
conditions (grinding fineness of —0.074 mm accounting for 75 %, eco-friendly gold leaching agent dosage of 2 000 g/t,
pulp density of 40 %, pH > 11, and 24 h cyanidation at room temperature), the maximum gold leaching rate reached
91.68 %. This research provides technical guidance for the industrial utilization of carbonaceous fine-grained gold ores.

Keywords: fine-grained gold; gold extraction; curing; roasting; carbon removal; cyanidation; leaching rate
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Experimental study on deep calcium removal from large-scale heap leaching circulating solution

Bai Yang
(Inner Mongolia Pacific Mining Co., Ltd.)

Abstract: In response to the accumulation of base metal cations such as calcium and magnesium during long-term
heap leaching operations at a gold mine, which negatively affects production efficiency and quality, a combined technical
scheme was proposed involving preliminary calcium removal from barren solution using carbon dioxide and deep calcium
removal from pregnant solution using a scale inhibitor. Experimental results determined the optimal process parameters:
adjusting the pH of the barren solution to 11.5-12.0, maintaining the carbon dioxide injection pressure at 0.25 MPa,
and setting the reaction time to 1.5 h. Under these conditions, the preliminary calcium removal efficiency from the bar-
ren solution can stably exceed 90 %. By adding the optimized DN3 scale inhibitor to the pregnant solution at a dosage
of 900 mg/L, the calcium adsorption on gold-loaded carbon was reduced by 1.76 percentage points, while the gold adsorp-
tion rate increased by 13.38 percentage points, and the cost of acid washing regeneration was significantly reduced. Continu-
ous testing demonstrated that this combined technique effectively reduces the impact of calcium and magnesium
ions, enhances gold adsorption, and plays a significant role in improving the production process.

Keywords: heap leaching circulating solution; calcium removal by carbon dioxide; scale inhibitor; adsorption

enhancement; gold metallurgy; activated carbon



