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Tab.1 Chemical compositions of material (mass fraction, %)

Ay V205 Cu Zn Ni As Ga Mn S
TR/Y% 1. 09 0.013 0. 005 0.02 0.05 0. 0015 0. 006 2.51
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Tab.2 Oxide compositions of material (mass fraction, %)

Ay SiO, CaO Al O, MgO Na, O TiO, P, O; K,O Fe, O, A
/% 68. 48 0. 44 6. 66 0.59 0.08 0.534 0.22 3.05 4.35 12. 21
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Study on the leaching of vanadium from stone
coal ore by microwave pretreatment

MA Yan-feng', CHEN Xiang-yang®, CHEN Yong-ming®’

(1. Changsha Engineering and Research Institute Ltd. of Nonferrous Metallurgy, Changsha 410011, China;
2. School of Metallurgical Engineering, Xi'an Univ. Arch. & Tech. , Xi'an 710055, China;
3. School of Metallurgical Science and Engineering. Central South University, Changsha 410083, China)

Abstract: Microwave is an electromagnetic radiation with an frequency between 300 MHz~300 GHz. The microwave tech-
nology in metallurgy application research is mainly in heating, drying, oxide reduction, mineral processing such as the
pretreatment of refractory gold and waste treatment, and metal recovery. The stone coal vanadium ore grinded was dealt
with the microwave pretreatment in this article. In order to study the factors such as the heating-up characteristics and
weightlessness rate of this ore, the ore by pretreatment was carried on the leaching experiments. Compared with the va-
nadium mine with different microwave pretreatment, the results showed that every different microwave pretreatment was
able to improve the leaching rate. As the ore pretreated by microwave with oxidation heating for 5 minutes, the leaching
rate was improved almost 4. 58 % compared with the leaching short of oxidation pretreatment.

Key words: microwave; pretreatment; vanadium; leaching
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Multi-step prediction methods for Lorenz
series based on GP algorithm

WU Xiao-jun'?, YANG Lei', ZHANG Yu-mei'*, MA Yue®

(1. College of Automation, Northwestern Polytechnical University, Xi'an 710072, China;
2. School of Computer Science, Shaanxi Normal University, Xi'an 710062, China)

Abstract: Lorenz sequence is a set of discrete time series generated by the Lorenz system. Proposed is in this paper, a
Lorenz system prediction method based on the improved GP algorithm on the basis of Lorenz’s chaotic characteristics. For
solving Lorenz series prediction problems. multi-population and hill-climbing algorithms were introduced into GP algo-
rithm and then the Lorenz series model was built by using this method. The particle swarm optimization is used to opti-
mize the parameters of the model and then optimized model is used to predict the Lorenz series. Results of the model eval-
uation experiments showed that the prediction model obtained by the proposed method in this paper can effectively be used
to predict the Lorenz series.

Key words: GP algorithm; Lorenz system; multi-step prediction
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