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Table 1 Analysis results of major chemical composition in

gravity separation tailings

o %a Au" Ag? Cu Pb Zn Fe S

w/% 0.82 237 0.006  <0.05 <0.05 4.07 1.37

% Sh As C Ca0 MgO  Si0,  ALO,

w/%  <0.05 042 023 0.44 2.16 61.80 14.17
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Occurrence characteristics of gold minerals
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Fig. 2 Flowchart of optimized ammonia-free thiosulfate

leaching process
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Fig. 3 Results of reagent condition tests
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Table 2 Results of condition tests
v Y CG528 %/ CG525kIE/ CG524 1%/ CG527Mke /| ) Bikamh SR
T sk N B N '
(g-t’l) (mol-L") (mmol-L") (mmol-L71) (mmol-L") (g'[’l) /%
0.82 40 0.08 15 30 5 24 0.13 86.35
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Fig. 4 Flow of resin adsorption process
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Table 3  Physicochemical properties of different types of resins

Eiztan A-218 A194 AS500CPlus
v g KILRHKZ
kL xf?‘ j‘,j fjjég 15— 24
En® Sl
YHIE A WIECR OBk BRIE kL
BT Cl- cl- cr
B R/ (meq-mL™) 1.3 3.0x10° 1.15
hifE/mm 03~1.2 0.8~1.3 0.524~1.2
/% 54+3 44 ~52 57 ~ 63
pHH 0~ 14
R (g L) 670 ~ 710 670 ~ 700
i AN AW AN
B/ (g L) 1.08
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Table 4 Effects of different resin types on gold leaching rate and

adsorption rate

W B Bildanh  pGRIR)/ BB L)
(g-t™) (mg-L™") /% /%
A500CPlus 0.18 0.095 86.36 83.33
A500CPlus 0.16 0.108 87.88 81.38
A-21S 0.17 0.036 87.12 93.74
A-21S 0.16 0.025 87.88 95.69
A194 0.20 0.040 84.85 92.86
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Results of process parameter optimization
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in the Cu-NH,~S,0,~H,0 system: An updated thermodynamic analysis
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Experimental study on ammonia-free thiosulfate leaching—resin adsorption
gold extraction process

Zhang Lei, Hao Fulai, Zhang Shibiao
(Changchun Gold Research Institute Co., Ltd.)

Abstract: To address key challenges in the ammonia-free thiosulfate leaching—resin adsorption gold extraction
process, such as the easy oxidative decomposition of thiosulfate, the low stability of thiosulfate—gold complexes, and the
low efficiency of conventional activated carbon adsorption, a novel reagent system composed of leaching agent CG528,
oxidant CG525, complexing agent CG524, and catalyst CG527 was developed. This system exhibits synergistic effects
among its components, forming an efficient and stable ammonia-free thiosulfate leaching system. Meanwhile, a resin
adsorption technique was established, whereby resin is directly added to the leaching slurry to enable simultaneous
leaching and adsorption, eliminating the need for solid-liquid separation and achieving effective gold enrichment and
recovery. Results show that the gold leaching rate using the ammonia-free thiosulfate leaching-resin adsorption gold
extraction process reaches 86.58 %, comparable to the cyanidation leaching rate of 86.32 %, with a gold adsorption rate
from the solution of 95.69 % . These findings provide technical support for the industrial application of the ammo-
nia-free thiosulfate leaching—resin adsorption gold extraction process.

Keywords: ammonia-free; thiosulfate; resin; leaching; cyanidation; slurry; process mechanism



