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Table 1 Integrity classification of stope ore body
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Table 2 Basic performance parameters of

acoustic wave tester
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Table 3 Results of acoustic wave detection

of ore body rock in stope
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Table 4 Acoustic wave detection results and integrity

classification before stope mining
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Table 5 Acoustic wave detection results in the process of stope mining
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Fig. 2 Model module division and numbering
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Table 6 Physical and mechanical parameters used in the calculation of copper-gold mine rocks and models
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81 >R Fij
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R X
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Fig. 3 Maximum post-mining principal stress in the fore stope area after stope mining
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Fig. 4 Maximum post-mining principal stress in the back stope area after stope mining
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Fig. 5 Plastic zone in the fore stope area after stope mining
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Fig. 6 Plastic zone in the back stope area after stope mining
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Cumulative Damage of the Waiting Mining Body in the Two-step

Mining Area of a Copper-Gold Ore Body in a Mine
CHEN Zhiqiang, ZHANG Yujian, ZHAO Yibo
(Beijing JCHX Mine Technology Research Institute Co., Ltd., Beijing 101500, China)

Abstract: In response to the cumulative damage of rock mass during the two-step mining of copper-
gold ore body using the sub-level stoping with delayed backfill method in a mine, acoustic wave detec-
tion technology was used to collect acoustic wave data of the ore body before blasting and during the

blasting and mining process, and the ore body integrity coefficient results were combined with
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FLAC3D software to conduct numerical simulation analysis of the mining process. The results show
that the ore body integrity is at level III before blasting and mining. After 3 to 4 rounds of blasting
and mining operations, the cumulative damage degree of the ore body within a range of 4 rows (8.8
m) from the blast source is relatively large, and the integrity changes from level III to level V. The
stress safety factors of the front and rear areas of the stope are both greater than 1.5, indicating that
the roof and the filling body are overall stable. After the mining of the rear area of the stope, the plas-
tic deformation areas of the roof and floor of the voids, as well as the surrounding rock and side wall
filling body, significantly expand. It is recommended to backfill as soon as possible after mining to re-
duce the risk of collapse of the surrounding rock and the filling body.

Key words: copper-gold ore; sub-level stoping with delayed backfill method; acoustic wave detection;

FLAC3D; numerical simulation; ore body cumulative damage; safety factor
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(Continued from page 14)
Performance and Mechanism of Uranium Adsorption from Seawater by
Silver-Loaded Amidoxime-Functionalized Cycas Leaves Fibers
GUO Xinxin'?, ZHANG Hui"?, ZENG Tianze"?, GUO Ke'er"?, LING Yang'?, DING Dexin'"?

(1.College of Resources Environment and Safety Engineering, University of South China, Hengyang 421001, China;
2. National Defense Key Discipline Laboratory of Uranium Mining and Metallurgy Biotechnology, Hengyang 421001, China)

Abstract: Due to their abundant sources and biodegradability, plant fibers have become one of the most econom-
ical materials for seawater uranium extraction. However, the main challenge in seawater uranium extraction is
that marine microorganisms attach, grow, and reproduce on the surface of adsorbent materials, leading to block-
age of pores on the material surface and reduction in the number of adsorption sites. To develop an adsorbent ma-
terial with both good adsorption performance and antibacterial properties, this study extracts plant fibers from
cycas leaves, performs amidoxime-based modification through a two-step method of cyanylation and oximation to
obtain amidoxime-functionalized cycas leaves fibers (AO-CLF), and then prepares silver-loaded amidoxime-func-
tionalized cycas leaves fibers (Ag @ AO-CLF) by in-situ reduction. The antibacterial performance of
Ag@AO-CLF against Escherichia coli and Staphylococcus aureus was studied. The effects of factors such as
pH, mass of the adsorbent, adsorption time, initial uranium concentration and interfering ions on its adsorption
of U(VI) were investigated. The reaction kinetics and thermodynamic behavior of U(VI) adsorption were ex-
plored. Meanwhile, the reusability of the adsorbent was studied through adsorption-desorption cycle experi-
ments, the adsorption effect of the adsorbent on U(VI) under complex interfering ions and simulated seawater
conditions was evaluated, and its adsorption mechanism was studied by FT-IR, SEM-EDS, and XPS character-
ization methods. The results show that the adsorption capacity of 0.2 g/L Ag@AO-CLF in a solution with pH=
5.0 and an initial uranium concentration of 5 mg/L is 24.6 mg/g for U(VI), and it still exhibits an adsorption
efficiency of up to 98% for U(VI) in an environment containing multiple competing ions. In simulated seawater
with pH=8.15 and a uranium concentration of 5 mg/L, the adsorption rate and adsorption capacity of this ad-
sorbent are 98.4% and 23.67 mg/g, respectively. Meanwhile, its inhibition zone diameters against Escherichia
coli and Staphylococcus aureus are (12.840.2)mm, (11.040.5)mm, respectively, indicating good antibacterial
performance. After 5 adsorption-desorption cycles, the removal rate and desorption rate of Ag@ AO-CLF for
U(VI) both remain above 90%, demonstrating good regeneration performance and strong stability, making it
suitable for long-term applications in seawater uranium extraction. XPS results show that the adsorption of
U(VD by Ag@AO-CLF is mainly attributed to the G=0 and N-—O bonds in the amidoxime groups.

Key words: uranium extraction from seawater; cycas leaves; amidoxime-based functionalization; in-si-

tu reduction for silver loading; antibacterial; adsorbent; plant fiber



