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Experimental design of material mixture recipe
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Table 3  Energy spectrum analysis results

of lithium residue components %

Fei4Fx Si0, ALO; CaO Fe,03 MgO SO; K,0  F Sn LOI

i 25.32 11.87 33.69 14.90 0.12 9.43 0.69 2.52 0.01 1.45
KJE  20.40 4.56 64.25 3.21 1.53 1.45 0.76 — — 2.11
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Fig. 1 Phase analysis results of lithium residue
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Fig.2  Distribution curve of lithium residue particle size
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Table 4 Test groups and results
o K, Hikpe/ AORBE, T dHURRE/ 28 d JURIRE/

% % % MPa MPa
1 75.42 24.58 0 0.75 1.74
2 85.00 5.00 10. 00 1.05 2.00
3 79. 66 10.34 10.00 1.19 1.83
4 83.65 16.35 0 0.89 1.80
5 85.00 5.00 10.00 0.89 1.86
6 66.61 30.00 3.39 1.12 1.66
7 65.66 24.34 10.00 1.10 1.65
8 88.06 9.50 2.45 1.08 1.95
9 60. 00 30.00 10. 00 0.98 1.52
10 66.61 30.00 3.39 1.14 1.65
11 77.45 16. 68 5.87 1.00 2.15
12 60.00 30.00 10. 00 0.87 1.43
13 71.62 22.10 6.28 0.95 1.51
14 95.00 5.00 0 0.93 1.98
15 95.00 5.00 0 0.78 1.93
16 75.42 24.58 0 0.83 1.65
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Fig.3 Regression model
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Table 5

Variance analysis results of compressive

strength regression model
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Table 6 Optimal test conditions
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Optimization of gold-loaded carbon desorption electrolysis process and its production practice

Zhao Luguo
(Shandong Zhaojin Gold & Silver Refinery Co., Lid.)

Abstract: In the process of cyanidation — CIP gold extraction from gold concentrate, activated carbon adsorbs
residual flotation organic reagents and enriches other impurity elements, leading to poor gold recovery efficiency and
high gold grade in lean carbon, among other issues, in gold-loaded carbon desorption electrolysis process. Therefore,
optimization of the gold-loaded carbon desorption electrolysis process was conducted, followed by production practices.
Results showed that by enhancing the initial water washing of gold-loaded carbon, the addition of supplementing sodium
hydroxide desorption solution decreased from 2.5 % to 1.25 %, desorption flow rate decreased from 6 m’/h to
4.5 m*/h, voltage increased from 2.0 V t0 2.5 V, current increased from 2 400 A to 2 900 A. Under the same desorp-
tion time, the gold grade in lean carbon decreased from above 200 g/t to below 50 g/t, and gold desorption rate
increased from 74.8 % 1o 96.7 % . The concentration of gold in the electrolytic lean solution decreased from 2.0 —
4.0 g¢/m’ to below 1.0 g/m’, greatly improving the desorption electrolysis effect of gold-loaded carbon in gold concen-
trate cyanidation — CIP gold extraction process and enhancing gold recovery rate.

Keywords: gold-loaded carbon; desorption electrolysis; gold concentrate; cyanidation — CIP gold extraction;

desorption rate
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Experimental study on the use of lithium residue as cementitious filling material

Niu He, Wu Zengling, Liu Qiang
( Xiamen Zijin Mining & Metallurgy Technology Co., Lid.)

Abstract: Lithium residue is a solid waste generated in the production of lithium carbonate from zinnwaldite, typi-
cally rich in silicon dioxide, aluminum oxide, calcium oxide, and iron oxide. Moreover, lithium residue after calcination
can produce a glassy phase, which is a potential precursor for preparing construction materials. By testing the physical
and chemical property of lithium residue, experiments were designed to improve the filling ratio of lithium residue —
cement using an activator. The compressive strength of the filling body at 7 d and 28 d was tested, and the mixture for-
mula was optimized using Design — Expert software. The results show that the compressive strength of the optimized
lithium residue filling body meets the filling requirements at 28 d, indicating its potential to substitute cement as
underground filling and cementitious material, thus reducing filling costs and realizing the utilization of solid waste
resources.

Keywords: lithium residue; cementitious material; underground filling; volcanic ash activity; recycling of solid waste



