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Table 1 Analysis results of gold smelting wastewater quality

TRz (L X

1/ v ) 5 ;
H Au Ag Cu Ph As Zn Na Fe CaCOﬂ‘I‘) pH{E
p/(mg-171) 0.01 0.02 1.74 1.4 1.16 2.71 3 500.00 0.48 3 147.86 8.52

(3 BRI, Hoe RAL L0500 52.02 ¢4,134.34 ot (W3R 2).
R2 BEBMREUFESDPWER
Table 2 Chemical composition analysis results of gold-bearing acid leaching residue

21 5) Au" Ag Cu S Zn Fe 8i0, Ca0 ALO,
w/% 52.02 134.34 0.12 0.30 0.22 29.60 41.20 3.22 2.68

E: Dw(An/(g-t); 2w(Ag)/ gt
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Fig. 1 Distribution of carbonate forms under saturated conditions
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Fig. 2 Effect of initial pH on softening efficiency
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Table 3 Effect of different water types on cyanide leaching of gold and silver

OB T T —RAN G R R, & SRR E Lk
BUOFE 30 d, 4 6 d FTHURE iR 20 A 1 S —HERE iy, 3t
TT S HEARIEFE &, DL ORI AR 5 AR . Ak
/z%ﬁt?‘ﬁv‘wﬂﬁﬁﬁ%ﬂc T AR+ A T (A
TR R 1:4) R IKAE R K, 25 28R TR K
XA A BRI, IR A5 T L 3,
H1 28 3 T 230 R AL B Ak igok + 4k
TOR A KA R TR 7= R G HDK TR i 4
S A4 AL 3 R 1.55 g/, 1.40 g4, 1.39 gh, 4x iR R

i iy Ei/(get) 25 /% TRERAN R, AR R o
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Fig. 3 Modified wastewater treatment process
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Fig. 4 Diagram of a new type of filter
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Table 4 Industrial production application indicator data
" semnok (PO s (OETNEE ek Wikl R SR
b P/’ (mg- Lf') pH A (mg- L_Sl) pH{E FIFHZ/% fl/(g-t™")

2023-01 66 000 3210 11.0 288.50 8.5 100.00 0.13
2023-02 66 500 3010 12.0 289.50 9.0 100.00 0.15
2023-03 67 000 3160 115 286.50 9.0 100.00 0.17
2023-04 66 500 3190 11.8 288.60 8.5 100.00 0.14
2023-05 66 200 3060 11.6 289.50 9.0 100.00 0.16
2023-06 65 500 3030 11.8 289.20 9.0 100.00 0.15
2023-07 66 000 3070 11.6 290.00 8.5 100.00 0.14
2023-08 66 500 3120 11.8 289.00 9.0 100.00 0.16
2023-09 64 200 3170 12.0 288.60 9.0 100.00 0.15
2023-10 65 800 3150 11.6 289.00 8.5 100.00 0.13
2023-11 65 500 3050 11.5 288.80 8.5 100.00 0.17
2023-12 66 300 3070 11.5 288.20 9.0 100.00 0.15
T E 792 000(£i1) 3110 11.6 288.78 8.8 100.00 0.15
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Process optimization and industrial application of advanced softening technology
for gold smelting wastewater

Shao Jingming, Sun Renfeng, Guo Jiandong, Xue Xigang, Wang Shaojie, Xu Jinling, Liang Zhiwei
(Shandong Guoda Gold Co., Ltd.)

Abstract:To address issues such as equipment scaling, filter cloth hardening, low-quality gold mud, and poor gold
recovery due to high hardness in gold smelting wastewater during recycling, this study optimized processes and modified
systems to establish an annual treatment capacity of 792 000 m’ of gold smelting wastewater softening and circular utilization.
The system has been successfully industrialized. Compared to direct recycling of untreated wastewater, the softened
and purified water reduced the average gold grade in cyanidation tailings by 0.15 g/, decreased sodium carbonate
consumption by 3.50 kg/t, and lowered sodium cyanide usage by 1.50 kg/t. The upgraded advanced softening process
demonstrated significant effectiveness, achieving softened water hardness below 300 mg/L, fully meeting recycling
requirements. Annual cost savings and revenue increased by over 13 million yuan, realizing high-value and resource-based
utilization of wastewater in gold smelting enterprises.

Keywords:gold smelting wastewater; advanced softening; carbon dioxide softening method; industrialized applica-

tion; recycling; resource-based utilization



