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Fig.1 Stability of nanobubbles over time at different ambient
temperatures when the temperature of ethanol and water is
30 ‘C: (A) 20 minutes at 21 ‘C, (B) 2 days at 21 C, (C) an

additional day at 23 ‘C, (D) the second day at 25 ‘C
(the fifth day after the starting date)
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Fig.2 (a) Schematic diagram of STXM measuring high-density oxygen nanobubbles generated by water electrolysis; (b) Absorption
spectra of oxygen in nanobubbles were compared with those under 50 atm pressure; (c) Internal oxygen density of nanobubbles with
different sizes and the oxygen concentration in the surrounding water
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on a uniform substrate
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Fig.4 Effect of pH value on average size of nanobubbles and
zeta potential
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Fig.6 Effect of nanobubbles in pure water on flotation
recovery and flotation selectivity of electrode materials
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Research Progress of Nanobubble Flotation Technology

YANG Xiao, TAO Dongping, SHAO Huaizhi, SHEN Youyue
(School of Resources and Environmental Engineering, Shandong University of Technology, Zibo 255049,
Shandong, China)

Abstract: This is an article in the field of mineral processing engineering. Froth flotation is the main method
for separating mineral particles. However, the conventional bubble size used in traditional flotation
technology is relatively large, and the separation effect of fine particles is poor. As an important means to
solve the problem of fine particle separation, nano bubbles have attracted extensive attention and in-depth
research in the field of mineral flotation because of their unique physical and chemical properties. This
article summarizes the research progress in the formation, preparation and stability of nano bubbles,
introduces the application of nano bubble flotation in mineral processing and environmental treatment, and
looks forward to the future research and development of nano bubble flotation.

Keywords: Mineral processing engineering; Nanobubble; Flotation; Fine particles; Hydraulic cavitation
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Development Status of Research and Application of Attapulgite

SUN Xiangyun, LIANG Long, XIE Guangyuan, PENG Yaoli
(School of Chemical Engineering & Technology, China University of Mining and Technology, Xuzhou
221116, Jiangsu, China)

Abstract: This is an article in the field of ceramics and composites. Attapulgite is an important mineral
resource with high utilization value. It is widely used in agriculture, environment, materials, chemical
industry, biology, catalysis and other fields. It has abundant reserves in China and has good development
prospects. At present, the utilization rate of attapulgite is still low, and a large number of attapulgite has not
been effectively developed. This article analyzes and summarizes the current situation of separation,
purification and application of attapulgite domestic and abroad.The mineralogical characteristics and crystal
structure characteristics of attapulgiteare briefly described. The genetic types, resource distribution, mineral
reserves, and ore types and physical and chemical properties of attapulgite are summarized. The current
research status of attapulgite separation and purification, the methods and research progress of attapulgite
surface modification, the application status of attapulgite in mineral functional materials are inductively
described. Based on the current research content, the problems that appeared in the research process are
analyzed and new ideas and directions for the research and application of attapulgite are proposed.
Keywords: Ceramics and composites; Attapulgite; Physical and chemical properties; Separation and
purification; Surface modification; Application development


https://doi.org/10.1016/j.seppur.2009.12.021

	1 纳米气泡的形成和制备
	2 纳米气泡的特性及其稳定机理
	3 纳米气泡浮选在选矿中的应用
	4 纳米气泡浮选的其他应用
	4.1 修复重金属污染土壤
	4.2 处理污染水
	4.3 浮选锂电池电极材料

	5 结论与展望
	参考文献

