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Fig.1 Calculation flow chart

Fig.2 Relationship between the enthalpy change, Gibbs free
energy change and temperature of the magnetization roasting
reaction
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Fig.3 Variation of fuel combustion heat with kiln length
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Fig.5 Change of material temperature with kiln length
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Comparative Study on Beneficiation Test of a Low Grade Manganese
Carbonate Ore

Yang Kaizhi, Hu Zhen, Wang Tai, Zou Jianjian, Yao Yanqing
(Institute of Resources Utilization and Rare Earth Development, Guangdong Academy of Sciences, State
Key Laboratory of Rare Metal Separation and Comprehensive Utilization, Guangdong Provincial Key
Laboratory of Mineral Resources Development and Comprehensive Utilization,
Guangzhou, Guangdong, China)

Abstract: According to characteristics of a low-grade manganese carbonate ore, it made a respective use of
high gradient magnetic separation and shaker gravity separation, as well as experimental study on flotation
process of the ore. Experimental results showed that wet high-intensity magnetic separation was the
reasonable way to deal with the mine. The magnetic concentrate with Mn grade of 21.04% and Mn recovery
of 75.55% could be obtained by adopting high intensity process of one-stage roughing, one-stage
scavenging, two-stage cleaning, and regrinding magnetic separation of cleaning tailings. The experimental
study provides a basis for the development of similar manganese ores.

Keywords: Low grade manganese carbonate; Magnetic separation; Gravity separation; Flotation;
Comparison Test
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Numerical Simulation of Temperature Field in Rotary Kiln during
Limonite Magnetization Roasting

Wang Minghua, Li Shuang, Lv Xiaohong, Zhang Shuoda, Gong Zhenyu, Lou Taiping
(School of Metallurgy, Northeastern University, Shenyang, Liaoning, China)

Abstract: Rotary kiln is an important industrial large-scale heating equipment. Measuring and calculating its
internal heat and temperature distribution is of great significance for the reasonable design of rotary kiln and
the setting of process parameters such as material flow rate and heating temperature in the process of
operation, so as to achieve the purpose of saving energy. This paper analyzes the variation of heat, gas
temperature, material temperature and kiln wall temperature with kiln length in the process of limonite
reduction roasting in rotary kiln. The calculated results are in good agreement with the measured results. It is
of certain significance to understand the distribution law of heat and temperature and reasonably arrange the
process parameters of flue gas combustion and material distribution.

Keywords: Limonite; Magnetization roasting; Rotary kiln; Numerical simulation of temperature field
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