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Table 1 Adsorption energy of water molecules adsorbed on
the surface of illite

WP HTRER eV WRPN S AEE TR PN BE /eV

K - -468.830 -
HF IN-K -26344.597 -26815.293 -1.866
None-K  -26345.483 -26815.056 -0.743
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Table 2 Mulliken population analysis after adsorption of water

molecules
IN-K-001 None-K-001
fifk BK/om B ik #BEK/nm
W Hi-Os  -0.00 0.299  He-Oo -0.00 0.299
¥ H-Os  0.08 0.180  H7-Os 0.01 0231

J§ 04Ks -0.00 0286  He-Oio -0.00 0.280
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Fig .9 Electrostatic potential map and quantitative distribution
diagram of IN-K-001 surface water molecule adsorption
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Fig .10 Electrostatic potential map and quantitative distribution
diagram of No-K-001surface water molecule adsorption
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Fig .12 None-K-001surface electronic density
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Table 3 Analysis of mulliken charge of atoms before and after
adsorption of water molecules on IN-K-001 surface

BT WBIRES s LY
Hi Before 0.47 - 0.53
After 0.47 - 053
H» Before 0.48 - 0.52
IN-K-001 After 0.63 - 0.37
O3 Before 1.85 5.35 -1.20
After 1.84 5.33 -1.18

3= 4 7K 5> F7E None-K-001 E IR MBI R R FAY mulliken
=R i

Table 4 mulliken charge analysis of atoms before and after
adsorption of water molecules on the None-K-001surface

R RRRES s p AT /eV
He Before 0.47 - 0.53
After 0.47 - 053
Hy Before 0.48 - 0.52
IN-K-001 After 0.49 - 0.51
Os Before 1.83 5.35 -1.18
After 1.84 5.33 -1.17
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Bubble Generation Characteristics of A new type of Flotation Column
Liang Bing, Han Miaomiao, Han Jikang, Wang Weizhi

(College of Mining and Engineering, North China University of Science and Technology, Tangshan,Hebei, China)
Abstract: In the self-designed flotation column simulation system, the foaming characteristics of the
bubble generator of a new type of flotation column - microbubble countercurrent contact flotation column
are systematically studied. The bubble generated by the bubble generator is taken as the research object,
and the bubble image is obtained by the high speeds camera recorder. The image processing software is
used to extract and count the bubble diameter and velocity. The bubble density and bubble size distribution
characteristics of the bubble generator under different aeraton conditions are investigated, and the
correspondence between the size and velocity of the bubble generation is explored. The results prove that,
the average diameter of the bubble increases, the bubble size distribution can becomes wider, and the number
of microbubbles can decreases with the increase of the aeration. When the aeration amount is Q=4 L/ min,
the bubble size distribution is uniform and sufficient microbubbles are generated. The rate of bubble rise
depends mainly on the amount of gas and the size of the bubble. Based on the experimental data analysis, the
exponential relationship between the rate of bubble rise and the size of the bubble generator generated by the
flotation column is proposed.
Keywords: Bubble generator;Flotation column;Aeration rate
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Analysis of Adsorption Mechanism of Water Molecules on Illite Surface
Qiu Hongxin, Chen Zherui, Wang Guanghui
(School of Chemical Engineering, China University of Mining and Technology, Xuzhou ,Jiangsu ,China)

Abstract: As an important chemical separation technology for coal sorting, the hydration of illite during the
flotation process will have a great impact on the sorting effect. In order to study the adsorption mechanism
of water molecules on illite (001) and (001), the adsorption site prediction and simulation calculation of
water molecules on illite surface were carried out using Materials Studio software. The surface potential of
illite before and after adsorption of water molecules was obtained by Multiwfn software, and electronic of
states before and after adsorption were analyzed. The results show that on the surface of illite, the oxygen
atom contains a large number of extreme points of electrostatic potential. The hydrogen atoms in the water
molecule are easily attracted by oxygen atoms with higher electronegativity, thus forming hydrogen bonds
and being more easily adsorbed. On the IN-K-001 surface, the adsorption of water molecules enhances
the electrostatic potential of the illite surface, and the energy of the system decreases after adsorption, and
provides more adsorption active sites for subsequent hydration.

Keywords: Molecular simulation;Flotation; Adsorption;Surface;Molecular electrostatic potential;State
density



