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Magnetic field response of the characteristics of coal gas emission
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Abstract: Based on magnetic effect characteristics of coal gas emission, by establishing experimental system
of the gas emission magnetic effect, the emission process of unmagnetized and magnetized coal sample gas
is tested and the influence of constant magnetic field on the coal sample emission gas is studied. The initial

experimental data shows that the smaller initial emission rate of gas is (the value of f is large), the smaller
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coal simple gas emission will be; otherwise, the larger initial emission rate of gas is(the value of f is
small), the larger coal simple gas emission will be. Both of them are affected by magneted time. When the
magnetic field is removed, Ap does not restore to the original value immediately and maintains a certain
amount of time. The preliminary study on its mechanism shows that the 6 value of the samples with large f
values decreases after magnetization. With the voltage increases, the surface lowering values of magneted
samples are lower than those of unmagneted ones. Namely under the action of magnetization, the reduce of
gas adsorption space reduces the adsorption quantity, and the instantaneous gas pressure gradient
decreases, so as to slow the gas radiation initial speed. However, small f value has opposite results.

Key words: constant magnetic field;emission rate of gas;time memory effect;specific surface energy
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Fig.1 The experience equipment of gas emission magnetic effect
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Table 1 The data tables of initial emission rate of gas on coal simple on magnetized experimental

R / Ap I /mmH A
A [] y N, mm g N
5 BB 1 : i i) /mmHg
mmHg
2 h 4h 6 h 8 h 10 h 12 h
A ke 19.1 21.0 23.3 23.2 21.6 22.1 21.9
FBA B 0.30
Bk 20.3 22.3 21.9 21.9 22.0 21.8 22.0
A R 21.0 20.9 21.2 22.2 21.1 21.6 22.3
Ht Wk 0.48
B At 20.2 22.1 21.8 21.5 22.3 21.5 22.1
A ke 5.5 4.7 4.8 5.4 3.8 4.0 4.2
CiRURN 0.73
Bkt 6.0 4.4 4.8 4.2 4.1 4.0 4.1
A ke 7.8 6.5 7.0 5.9 6.1 6.2 6.2
FER B 0.74

Bkt 6.7 5.8 5.1 5.1 5.3 5.0 5.1
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Fig.2 The contrast curve of coal simple gas initial velocity before and after magnetization
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Fig.3 The feature map of magnetization coal sample time memory effect

B [ wmmrssmEmsg] [
RiHmign B EAZ R
20 : : : 29— J
0 2 4 6 10 12
t/h
(b )ELBE BY-ATHE
7 — -
[ = BB AR ML, |
6 L
° ARV i
1 1 L 1 ]
0 2 4 6 8 10 12
t/h
(d)BERT BYEATHE



http://gks.cqu.edu.cn

18 TRRKFFR % 38 %

2 EE#HX T EERANIE

2.1 BE#DTARBREEREREES LI AEE

W J5 114 2 THT R A R THT 5K 3 2 R R Y e AR N 2 5 3 T K g ) e AR T TR A S el R T LR
VRS 3 VR A A B2 S T L i L BT K T o AESMIMBE AR AT AR 3 A 9 28 AT U583 i
ST AR 25 G R Langmuir J5 # M S50 B s CF- 8 1 J7 PO [ QO wl DL 58 3% i e e MR
Ay J/m®) X D PR .

7RTJ abP 1 aRT

=a.5 —dP = In(1+b6P), @b

Ay 11sP " P Q.S

Ao Ay S FREREFE A . 2R T3 i B2 T CRIEIR 2D B i AR5 W0 B AR 2 5 R R W 2246 ] /m*
S MR MBS =4.866 7Xa,m"/g;Q, JH BETMIEE/RIEAL, 22,4 L/molsa Ky B2 FIR B L . cm® /g5
b R BV R B, TE 49 . MPa ' T 4t i, 303,15 K3 R SR $0,8.314 41 J/mol « K,
Hy 2 ()R] AT S5 Y 2% T RE 7R A B T I B & R IR R IR T 22 S 80CT L PO DL R S 50(SH %
BT IR R AR 6 A AT RE S B BEAT RS A BES  FL T WY-98B W B O s AN A 45 A B RE
Langmuir %5 i W B il 26 T 5 a oo 65 He 20 A £ i 5 2% T A8 38 A1 D 1) 28 Ak 155 0 » 328 107 4 A i Ak 5 0
MY5E 2R, LI g AN 2 iR,

K2 HMUAMERERMAKEHRERELER

Table 2 The table of the surface of coal sample change before and after magnetization after adsorption gas

A)’/(;LJ em %)

PN e iy 230 [E g WU H
P/MPa RN /i AR I /I R TN /i AR I /I

A/(m® «t ') B/MPa! A/(m®+t') B/MPa! A/(m’+t!) B/MPa' A/(m®+t') B/MPa!

38.59/38.23 0.787/0.825 46.95/46.72 0.407/0.468 27.12/27.35 0.356/0.273 36.36/36.51 0.344/0.221

0.694 252 10 078.77/10 469.8 5 757.61/6 508.6 5 106.59/4 012.85 4 951.5/3 300.29

1.537 963 18 338.71/18 942.1 11 245.5/12 542.14 10 095.79/8 105.32 9 818.39/6 767.91

2.440 657 24 782.38/25 505.13 15 957.7/17 622.54 14 458.39/11 805.7 14 093.18/9 974.01
3.182 767 28 997.05/29 781.45 19 220.87/21 097.42 17 515.54/14 458.65 17 097. 8/12 314.73
3.812 649 32 055/32 878.23 21 669.61/23 685.47 19 826.67/16 493.77 19 373.51/14 130.97
4.528 992 35 103.88/35 959.64 24 670.56/26 314.7 22 201.68/18 609.48 21 715.73/16 036.73
5.411 17 38 377.68/39 264.54 26 921.86/29 188.97 24 826.51/20 974.18 24 307.69/18 186.45
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Fig.4 The figure of the surface of coal sample change before and after magnetization after adsorption gas
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Fig.5 The change figure of the difference value of surface before and after magnetization after adsorption gas
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Fig.6 Relationship of Irradiation velocity and

adsorption constant b

Bt

WXAFET P RZGFRMEE (R ) A & A W F R # s 7 d & A H A 2 B0 # B IA 7T B R
WM ERERELERE — AHLADLEL LR ERFARAME ALY T, A—JF KT E
Y R

S 30

[ 1] BRESE, P& i @ BORTE A ACA A ol iy i A MG 52 s v LA AR A . 1994 < 10,

CHEN Guoxian, YIN Zhiying. The application of electromagnetic technique to petroleum and petrochemical industry[ M ].Beijing :
China Petrochemical Press Co Ltd,1994:10.(in Chinese)

L2 ] fafdee, 4 e 3 . o B8 A0 5 B A 40l S 30 B 52 L0 0. b ol R 22 41k . 1999, 28(2) : 155-158.

HE Weijun,JIN Longzhe, MENG Guoying.Simulative research on dedusting with magnetized curtain[J ].Journal of China
University of Mining & Technology,1999,28(2) ;155-158.(in Chinese)

[ 31 st i R AR AE Z LA B B WA T H S AL ST T A il 241 1999, 20(4) : 46-50.

LU Guiwu. Monte-Carlo computer simulation on penetration of magnetic water in porous rock[]J]. Acta Petrolei Sinica,
1999,20(4) :46-50.(in Chinese)

[ 4] Bz AT B0 KSR 45 5 v A BOAR B9 — 2 i 1 5 3 — W R A 0L [T ) A S B B2 e 2 41k - 1999 (sup) : 363-368.
ZHONG Yunbo, REN Zhongming, DENG Kang, et al. A revolutionary method of metal purification technology:
Electromagnetic purification[ ] . Journal of Inner Mongolia University of Science and Technology, 1999 (supl) : 363-368.
(in Chinese)

(5] Shff i, A . 5. 3% 5 = 40 T 22 8500 D [ 38 Ak ¥R B WA 40 S8 BB A 9 [0 )L R B T 24 B 27 4R . 1998, 19(2) +5-7.

MA Wei, XIAO Jin,CUI Yunxia,et al.Process of removing aluminum by the polymer flocculant coagulated in cooperation
with the magnetic field[ J ].Journal of Dalian Railway Institute,1998,19(2) :5-7.(in Chinese)

U6 I I T A 7 3 % P O IS 50 0 R B o 2 i [0 ] /K A B R, 1999, 25 (1) < 42-44,

CHEN Ruifu.Effect of magnetic field on adsorbing zinc (II) , mercury(I[) of magnetic adsorbent (ferroferric oxide)[J]. Technology
of Water Treatment,1999,25(1) :42-44.(in Chinese)

[ 7] He X Q,Liu M J,Wang E Y.Characteristics of gas-adsorption of coal in an electromagnetic-field (C]// Proceedings of the



http://gks.cqu.edu.cn

% 6 4 F RIS, F IR R AR e B4 AR 51

96’ International Symposium on Mining Science and Techology, Xuzhou.[ S.I.]: A.A.Balkema/Rotterdam,1996:187-190.

[ 8] Liu M J,He X Q.Research on electromagnetic method ehancing coalbed permeability[ C]// Proceedings of the International
Conference on Coalbed Methane Development and Utilization, October 17-21,1995, Beijing.Beijing:[ s.n. ],1995:22-24.

L9 EBIT. 5Ky A 2= Rk 55 AR B 735 37 M 1 vl 3 iy 1o 9F 5 L0 . vl 0ol R 2 231, 2004, 33 (1) £ 62-65.

WANG Enyuan, ZHANG Li, HE Xueqiu, et al. Electric field response of gas permeability of coal[ ]J].Journal of China
University of Mining and Technology,2004,33(1) :62-65.(in Chinese)

L1075k 3. &M v i 37 3 B0 387 W% 6F At B 5 g L 8 5 A P PTL B A BF 7 LD AR N < o Al K 2%, 2002.

ZHANG Li.Research on the effect and mechanism of external electromagnetic field on gas adsorption and desorption D].Xuzhou:
China University of Mining and Technology,2002.(in Chinese)

(117 Kz 53 MR Py 20375 rh B8 J2 B0 W B 38 D e P T 5 [ DL R IR - J RO, 1993,

DU Yungui.Research on the adsorption and seepage characteristics of coal-bed gas in geophysical field[ D]. Chongqing:
Chongqing University,1993.(in Chinese)

L1274 Je 8 . 5t DXL 00 6 200 65 40 o vl 4 5 L R R AR X B T g B 58 [ D] T R« T PR 2%, 1996,

XU Longjun.Research on the superfine structure, electrical properties,adsorption characteristics and its application of the
coal in burst areas[ D].Chongqing : Chongqing University,1996.(in Chinese)

(137 XfR B, AR A [, ¢ 52 4R L 37 00 0 B0 357 U8 B2 Tl e P it s i [0 L 3 PR K 2 25 4 - SRR 2K, 2006, 29(2) : 83-85.

LIU Baoxian, XIONG Deguo, XIAN Xuefu. Adsorption and seepage characteristics of coal to methane under electric field[ J].
Journal of Chongqing University: Natural Science Edition,2006,29(2) :83-85.(in Chinese)

(147 3 T 0 o R 1 5 B T A2 82 b 9 30 SRR AE I 58 [ DL T PR - T R K%, 1995.

ZHANG Guangyang.Research on the electrical properties of coal and flow characteristics of gas in coal-bed[ D].Chongqing:
Chongqing University,1995.(in Chinese)

L157] 2R 2248 5K ) 7 S5 A8 B MR R LT 1.0 0l 2% B 24 4z, 1994, 14(1) - 22-25.

TAN Xueshu, XIAN Xuefu, ZHANG Guangyang, et al. Research on the permeability of coal[J].Journal of Xi’an Mining
Institute,1994,14(1) :22-25.(in Chinese)

C167 faf 2k o X1 B 2% 5 B 307 02 A O WL i 2l 2 DML AR < o B0 ol 23 S iR 1995,

HE Xueqiu, LIU Mingju.Destroy electromagnetic dynamics of gas bearing coal and rock[ M ].Xuzhou: China University of
Mining and Technology Press,1995.(in Chinese)

L1771 4R I 3 T B o W A 3 5 B R 5 3 SCLT 100 P b B 55 B R, 1994, 22.(2) £ 18-23.

WU Jun.Coal absorption method of calculating-coal surface energy and its significance[ J].Coal Geology &. Exploration,
1994,22(2) :18-23.(in Chinese)

C187 & A, 5K IR , PMBEZE 25 OB BU 3T 0 HCRE 5 W B4 0 b B RE OGP AT S L) 1 S B 27 50K, 2013, 41(8) 1 229-231.
CHANG Weibin,ZHANG Lang,SUN Xiaojun,et al. Research on relationship between gas emission capacity and adsorption
constant b of coal particle[ J].Coal Science and Technology,2013,41(8):229-231.(in Chinese)

L19] R85 45 44 5 0 B4 B0 307 W8 R e iR 4 L DL B AT < 0 g B 2%, 2009,

HOU Jinxiu.Coal structure and it’s characteristic of adsorption and emission[ D].Jiaozuo: Henan Polytechnic University,

2009. (in Chinese)

(B3 A &)



