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Study on Interaction between AgY Zeolite and Sulfides in Methane
HE Jie, WANG Bin, SI Sheng —yuan, LI Qing - jie
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Abstract: The interaction between adsorbent and adsorbates is an important factor in the process of adsorption

separation. AgY zeolite was prepared by a simple ion — exchange method in aqueous solution. Dimethyl sulfide

(DMS) and ethyl mercaptan (EM) were used as probes to evaluate the adsorption capacity of the AgY for the

sulfides. The interaction between adsorbent and the sulfides was investigated by X — ray photoelectron spectrosco-

py (XPS) and Fourier transform infrared spectroscopy (FT —1IR). The results showed that the relatively weak

interaction between DMS and AgY zeolite was detected, which leads to the removal of DMS from AgY zeolite in

low vacuum conditions. However, a more strong interaction was observed when EM adsorbed on the AgY zeolite,

and it may be the effect of the —S — Ag bond. The difference of the interaction can be explained by the different

charge density of S atom in DMS and EM molecules.
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Layout Strategy and

Localization Algorithm in the Long and Narrow Space
LI Jing — zhao, WU Xue — qin

(School of Computer Science and Engineering, Anhui University of Science and Technology, Huainan Anhui 232001, China)

Abstract: The wireless perception node localization algorithm is revised, this localization algorithm is used to

open environment at present , and revised proposes algorithm is applied to a wireless perception node localization

in long and narrow space. And the anchor node layout method of the long and narrow space is studied , a more

optimal anchor node layout strategy is put forward in this article. Theoretical analysis, computer simulation and

experiment show that the algorithm and its anchor node layout strategy has the very good location accuracy in the

long and narrow space application.

Key words: long and narrow space; wireless perception node; anchor node layout; localization algorithm.
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Design of a Novel Coal Output Monitoring System
CHEN Hui'?, TIAN Zi - jian’, LI Jing — zhao'

(1. School of Computer Science and Technology, Anhui University of Science and Technology, Huainan Anhui 232001, China;
2. State Key Laboratory of Coal Resources and Safe Mining, China University of Mining and Technology, Beijing 100083, China)
Abstract: In order to effectively monitor coal output of coal enterprises, the software architectures with C/S and
B/S are design based on the requirements of coal output remote monitoring system. According to functional re-
quirements of the system, the monitoring master station and electronic belt scales are designed, which comply
with the coal industry standards - MT1082 —2008 and MT 1080 —2008. This system can implement the meas-
urement, statistics, reporting and monitoring of the output of the coal mine. Hence, it can effectively prevent the
coal enterprises from hiding the real output intentionally, and help the superior departments to supervise and
manage the coal enterprises.

Key words: coal output; monitoring system; electronic belt scale; master station; CAN
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Preliminary Research of Stress Mechanism of Increased Permeability of

Coal Body Containing Gas by Mechanical Vibration
LI Jian —lou'*, YAN Jia - ping’

(1. Suzhou University, Suzhou Anhui 234000, China; 2. Coal mine Exploration Engineering Center of Anhui province, Suzhou
Anhui 234000, China; 3. School of Geodesy and Geomatics, Anhui University of Science and Technology, Huainan Anhui 232001,
China)

Abstract: Aiming at the current status of low permeability of coal body and low efficiency of coal gas extiraction in
China, techniques of coal body permeability increase were analyzed in terms of siress mechanism. The results
showed that the common feature of the techniques is to decrease the effective stress of coal body, and then to in-
crease development degree of porosity and cracks in coal body, and to improve permeability of coal body at last.
Based on theoretical analysis and experimental study, a new idea of using mechanical vibration of sound waves to
increase permeability of coal body was brought forward. It has important reference value to prevention of gas dis-
aster and improvement of CBM exploitation efficiency.

Key words: gas; permeability; sound wave
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Abstract: Based on a practical project of the underground powerhouse in a hydropower station, the essential de-
formation and destruction characteristics of squeezing ground were analyzed according to on - site investigation in
geological features, and the stress intensity ratio and the corresponding relationship between the ground deforma-
tion were described qualitatively. Reference to the experience of similar tunnels to quantify this relationship, On
the basis, for water and electricity intensity of rock classification HC Act to amend stress ratio degradation, and
use it to predict the large deformation of soft — rock of the underground powerhouse.
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An Orthogonal Wavelet Transform Weighted Multi -

Modulus Blind Equalization Algorithm Based on SA — GSO
GAO Min'?, GUO Ye - cai’’

(1. Department of Information and Electronic Engineering, Huainan Vocational and Technical College, Huainan Anhui 232001,
China;2. School of Electrical and Information Engineering, Anhui University of Science and Technology, Huainan Anhui 232001,
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Abstract: When MMA (Multi — modulus Algorithm) is used to equalize high — order QAM, it has many disadvan-
tages, such as slow convergence rate, large mean square error, and so on. In order to overcome the problems,
an orthogonal wavelet transform weighted multi — modulus blind equalization algorithm based on simulated annea-
ling optimization glowworm swarm algorithm (SA — GSO - WT — MMA) was proposed. In the proposed algo-
rithm, the weighted item was increased to the traditional multi — modulus blind equalization algorithm (MMA) ,
and the simulated annealing glowworm swarm optimization algorithm and the wavelet transform were also intro-
duced in. The proposed algorithm can adjust the modulus value of the cost function value by using the weighted
item, it can optimize the initial weight vector of the equalizer by using the strong global optimization ability of SA
-GSO , and reduce the signal autocorrelation by using the de — correlation ability of WT. The results from com-
puter simulation show that the proposed algorithm was excellence in improving the convergence rate and reducing

the steady — state error.
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Application of Orthogonal Experiment in Compound Admixture of

Freezing Mine Shaft Lining Concrete

ZONG Xiang', XU Ying', LI Ying - jun’
(1. School of Civil Engineering and Architecture, Anhui University of Science and Technology, Huainan Anhui 232001, China;
2. Anhui Provincial Bureau of Coal Geology, Hefei Anhui 230001, China)
Abstract: In order to achieve the setting and hardening of mine shaft lining concrete under the minus tempera-
ture in freezing construction and to meet the demands of every performance of concrete, the technique of com-
pounding air entraining admixture and antifreezing admixture and early strength water reducing admixture was ap-
plied in this research. Based on the Orthogonal experimental design, several mix proportions of compound admix-
ture for early strength liquid mine shaft lining concrete were developed in the laboratory. The data collected in
this research provide reference for the optimum mix proportion of the adulteration quantity of the concrete admix-
ture. The results show that the 2. 1% amount of compound antifreezing admixture achieves favorable effects of
liquid,, early strength, freezing prevention and antifreezing.

Key words: admixture; freezing construction; orthogonal experimental design; compounding method
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Application of Surface Pre — grouting Technology in Base Rock Rupture

Zone in Main Shaft of Zhuji Coal Mine
HAN Xiao - jing, PANG Jian —yong, SANG Pu - tian

(School of Civil Engineering, Anhui University of Science and Technology, Huainan Anhui 232001, China)

Abstract: In process of main shaft excavation of Zhuji Coal Mine, Huainan Mining Group, bedrock fracture zone

was encountered, the fracture zone located at the level of 400 ~ 442 m under the surface. Because of the fracture

zone with big thickness and enriched water, surface pre — grouting technology was used to consolidate rocks in the

fracture zone. Branch holes were used for grouting boreholes. Grouting quantity was determined according to

depth of grouting, division of section height, and grouting pressure. After application of the technology, water

shutoff rate in rupture zone of main shaft reached at above 99.29% . Reinforcement and water shutoff effect are

very good.

Key words: basic rock rupture zone; surface pre — grouting; grouting pressure; water shutoff rate
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Mechanical Analysis of Asymmetric Floor Heave of Roadway
GAO Ming - zhong', JING Huan - qing’

(1. School of Energy and Safety, Anhui University of Science and Technology, Huainan Anhui 232001, China; 2. National Engi-
neering Research Center for Coal Gas Control, Huainan Anhui 232001, China)

Abstract: In the conditions of deep mining, the phenomenon of asymmetric floor heave is more and more com-
mon, the safety and high efficiency production of coal mine is seriously restricted. Discussion on affecting factors
and forming mechanism of the floor heave, it has important academic value and practical significance for the pre-
vention of floor heave. According to Rankine earth pressure theory, mechanical model and analysis diagram of
asymmetric floor heave is established. 4 kinds of destruction forms of asymmetrie floor heave are got, the caleula-
tion formula of bottom pressure of roadway is derived. Given some parameters, the relationship of eritical failure
depth \bottom pressure . offset angle of bottom pressure with translated friction angle of friable rock and width of
roadway are obtained respectively. Research shows that the influence of ratio of asymmetric load for roadway is
very big when surrounding rock is broken up or lithology is poor, and bottom pressure will have a certain deflec-
tion, which has certain reference in control of asymmetric floor heave. Finally, a example of roadway floor heave
prevention are presented.

Key words: deep mining; roadway floor heave; asymmetric; mechanical analysis
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Research on A Novel Cutting Head with 59 Cutting Teeth Based on SolidWorks
TANG Qiong, FANG Xue — qun, XU Feng

(School of Mechanical Engineering, Anhui University of Science and Technology, Huainan Anhui 232001, China)

Abstract: The road header cutting head as key components, directly influence the overall performance of the ma-

chine. cutting teeth distribution, the number of teeth, and other factors to efficiency of cutting, cutting teeth life

and cutting performance have very great influence. The established cutting head model by SolidWorks and use

the finite element analysis by simulation, find out cutting head of the stress distribution law, and constantly im-

proved model, can effective economy design cost and improve the design efficiency.

Key words: cutting head; cutting tooth; SolidWorks ; simulation; finite element analysis
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Triple — stranded DNA Computing Model of Maximum Matching Problem
YANG Jing®, YIN Zhi —xiang', CHEN Ming — qiang’, HUANG Kai — feng"

(1. School of Science, Anhui University of Science and Technology, Huainan Anhui 232001, China; 2. School of Earth ang Envi-

ronment, Anhui University of Science and Technology, Huainan Anhui 232001, China; 3. School of Chemical Engineering, Anhui

University of Science and Technology, Huainan Anhui 232001, China; 4. Department of Information and Electrical Engineering,
Huainan Vocational and Technical College, Huainan Anhui 232001, China)

Abstract: Triple — stranded DNA has the features of stability, and under certain conditions can be easily decom-

posed. Triple — stranded DNA model has advantages of low rate of wrong solutions. The triple — stranded DNA

model was used to discuss the maximum matching problem, which expands method for solving the problem and

application field of DNA computation.

Key words: DNA computing; triple — stranded DNA; maximum matching
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Analysis of Mechanism of Borehole Wall Protection in
Soft Coal Seams with Outburst Threat
WANG Yong — long, ZHAT Xin — xian, SUN Yu — ning

(School of Energy Science and Engineering, Henan Polytechnic University, Jiaozuo Henan 454000, China)
Abstract: Borehole wall protection technology is an effective tool to prevent the soft coal seam borehole collapse.
Based on discusses of technical principles of borehole wall protection methods, combined with elasto — plastic
surrounding rock and support theory, borehole wall protection mechanics model was created, by using numerical
analysis method, under different internal stress the parameters were analyzed, such as stress in coal body around
borehole, and deformation changes regulation. The research results showed that with the internal stress increase
within the borehole wall, borehole deformation shows decreasing trend, the peak position of maximum principal
stress o, moves to the left, plastic loosen area shows shrinking trend; curve corresponding to the secondary prinei-
pal stress o; moves up; stress concentration phenomenon surrounding the borehole shows growth trend. Based on
the analysis of mechanical effect mechanism of borehole wall protection, application of borehole wall protection
technology can effectively reduce or prevent borehole from deformation, and borehole collapse, so as to ensure the
maximum slagging space in borehole, which is conducive to construction of deeper gas drainage borehole.

Key words: borehole wall protection; soft coal seam; gas drainage
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Horizontal Ultimate Bearing Capacity Test of High Strength

Reinforced Concrete Shaft Lining
WU Juan, QIAN Wei — wei

(School of Civil Engineering and Architecture, Anhui University of Science and Technology, Huainan Anhui 232001, China)

Abstract: Aiming at the retaining problem of the freezing shaft lining of coal mines in the west areas of China,

model test was conducted to study the horizontal ultimate bearing and deformation characteristics of high strength

reinforced conerete shaft lining, based on the similarity theory. The results show that reinforcement stress goes

into yield stress stage and shows obvious plastic flow when the shaft lining is under horizontal load greater than 10

MPa ; The breaking load of shaft lining can reach 18.4 MPa, and the shear sirain values of conerete can reach

-3 400 x 10 ~° when shaft lining is damaged. The test results can make parameter optimization and provide pa-

rameters for engineering monitoring of shaft lining.

Key words: high strength shaft lining; horizontal load — bearing; model experiment
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Comprehensive Evaluation of Safety State of Synthetic Ammonia

Device Based on Fuzzy Analytic Hierarchy Process
LIU Wei', LV Pin', XUE Yi -long’, LV Zu - peng’

(1. School of Energy and Safety, Anhui University of Science and Technology, Huainan Anhui 232001 China: 2. Chuzhou Anping
Safety Engineering and Technical Co. , Ltd, Chuzhou Anhui 239000, China)

Abstract: For comprehensively evaluating the safety state of Synthetic Ammonia Device, and according to the "
human — machine — environment — management" system thinking, the impact factors of the safety state of Synthet-
ic Ammonia Device were measured by 5 major indicators, and 21 sub — indicators. Based on the method of fuzzy
mathematies, the study of analytic hierarchy process (AHP) was improved, and the weight sets are determined.
A comprehensive model for evaluating the safety state of Synthetic Ammonia Device is proposed, where the
weight of each indicator is determinate based on FAHP. The actual case was evaluated using this model and the

result show that this model is feasible for evaluating the safety state of Synthetic Ammonia Device.

Key words: fuzzy analytic hierarchy process; safety status; fuzzy comprehensive evaluation; synthetic ammonia
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Application of C Sharp and Matlab in Subsidence Prediction of
Working Face with Arbitrary Shape
ZHOU Lang', WANG Lie — ping', YANG Chun - yan®

(1. School of Geodesy and Geomatics, Anhui University of Science and Technology, Huainan Anhui 232001, China; 2. Chongging
Tongfeng Engineering Management Consulting Co. Ltd. , Chongging 401121, China )

Abstract: After analysis of arbitrary shape working face, mining subsidence prediction method was proposed.
Based on probability integral method, arbitrary shape seam prediction model was studied, using working face co-
ordinate data for numerical fitting and area integration method for model prediction. Using design and graphic
display and analysis funections of C# object — oriented technology and Matlab interactive program, sinking of arbi-
trary shape face at any direction lines and single point or grid point, tilt, curvature, horizontal movement, hori-
zontal deformation ete. were predicted and the predicted results can visually display. It can perform graph, con-
tour maps, three — dimensional mapping, and by using Matlab the predicted and measured values can be dis-
played to do comparative analysis.

Key words: mining subsidence; arbitrary shape; area integration; Matlab
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Numerical Simulation of Smoke Control in an Underground Street with

Regulation of Extraction Volume and Mechanical Ventilation — extraction Ratio
LIU Xiao - Jie', LV Pin"?, LIU Wei', WANG Xuan', LI Yue — Tong'

(1. School of Energy and Safety, Anhui University of Science and Technology, Huainan Anhui 232001, China; 2. The Key Labo-
ratory of Safe and Efficient Exploitation in Coal Mining of Ministry of Education, Huainan Anhui 232001, China)

Abstract: The software FDS was applied to the simulation of the fire smoke control in an underground shopping
street in Huainan. The present study explores the effects of extraction volume and mechanical ventilation - ex-
traction ratio on the effectiveness of smoke control. For the mechanical exhaust vents at ceiling, the simulation
results indicate that extraction volume and mechanical ventilation - extraction ratio had some effect on smoke
control. It will be reached a good effect of smoke controlling when smoke exhaust rate are suitable. But the in-
door smoke turbulence will be intensified and the fire — ground situation will be in chaos when smoke exhaust rate
and air supply proportion are too big. It can be make a good effect of smoke controlling when smoke exhaust rate
is 115m> (m® * h). The research results make some references for fire control and personnel evacuation with long
and narrow type underground building.

Key words: mechanical exhaust vents at ceiling; FDS numerical simulation; smoke control; extraction volume; mechanical venti-

lation - extraction ratio
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Research on Data Processing for Spontaneous

Combustion Three Zones in Goaf Based on Matlab
ZHANG Fa - liang, HE Qi - lin, LI Yue - tong

(School of Energy and Safety, Anhui University of Science and Technology, Huainan Anhui 232001, China)

Abstract: In order to better divide "three zones" width in goaf, detection data from bundle tubes were processed

with software Matlab. Removing the unreliable points with the residual case order plot, employ precise fitting cal-

culation method of two dimensional curves based on the oxygen index method, and adopt three dimensional con-

tour method based on the strike orientation tendency orientation and oxygen concentration of goaf, then observing

three zones range directly. With the two ways to mutual authentication, finally, process the data precisely through

the application of Matlab software, it is concluded that the maximum oxidation zone width: 30.4 ~158. 95 m and

the minimum oxidation zone width: 32.17 ~158 m.

Key words: " three zones" of goaf; oxygen index method; two dimensional curves; precise fitting; contour
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