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and relevant operational conditions
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Fig. 5 Concentration change curves of each component in
oxygen contaminated coal mine methane along the
length of membrane contactor



62 2010 35
45¢
b 9’
10% 1.86% , 52.38%
66.49%( 5), - /
oo ]
/' o
4 2 ] | / Ll |
% | ow . u
®
=5t L] )
L18(37) [16]
(2 3) PR AT T NN N ISR T AT NN (T NI I B |
’ ° AT AAB BBy Ci CoCs D DeDs By B2 Bs Fi B FsGiGe G
v, = Ly -xp 0, = Vo Vo ox (1) 6
o Ly xg 0, Fig. 6 Relationship between deoxidization rate and inves-
tigated factors
Ve s
Cone = . @) ’
FocHs :B>F>E>ASD>G>C (1 6),
2 ’
Table 2 Factors and levels of orthogonal test ’ ’
o b
1 2 3 )
A /MPa 0.8 1 1.2
B /mol/s 0.5 1 1.5
o 9
C 1% 6 8 10
D /m 0.9 12 1.5 '
E / /mm/mm 135/440 220/440 135/300 ’ ’
F 5000 10000 15000 ’ ’
G m TCDA-DADE SPI-0 SPI-5 o N N
3 o] b
Table 3 Orthogonal experimental design for membrane ,
separation of oxygen contaminated coal mine 5
methane
:B>F>G>E>D>ASC( 7)),
A B C D E F G .
1 1 1 1 1 1 1 1 ’ .
2 1 2 2 2 2 2 2 -
3 1 3 3 3 3 3 3 -
4 2 1 1 2 2 3 3 L1zr
5 2 2 2 3 3 1 1 - L] ] /
6 2 3 3 1 1 2 2 g /’ /' -
7 3 1 2 1 3 2 3 gLy = Y "
8 3 2 3 2 1 3 1 ig
9 3 3 1 3 2 1 2 * =
10 1 1 3 3 2 2 1 1.04 -
11 1 2 1 1 3 3 2
12 1 3 2 2 1 1 3
13 2 1 2 3 1 3 2 1'00.I.I.I.I.I.I.I.I.I.I.I
14 2 2 3 1 2 1 3 AlA A3B1B2B3C1C2C3 DiDe D3 E1E2 Es F1F2F3 G1G2G3
15 2 3 1 2 3 2 1 7
16 3 1 3 2 3 1 2 . . . .
17 3 ) 1 3 ) N 3 Fig. 7 Relationship between CH, enrichment factor and
18 3 3 2 1 2 3 1 investigated factors




6 63
s Yo 5y— , %
di- i;F- ¢ );P- ( )sm-
5 1] : ! ,2008,33
(3):71-74,78.
) [2] ,
N N [J]. ,2006,31(6):6-10.
[3] .
O [M]. : ,2007.

°
s MATLAB o
o
R- ,8.314 kJ/(kmol - K) ; T- LK M-
,kg/kmol ; J- ,em® (STP)-cm/(m?+s-1.33kPa);a—
sl ,m;l— sm Dy
;D ¢ ) ,m;
D,- « ) ,m; Ny— = ,
Pa-s;L— ,mol/s; V-
,mol/s ; Ly— ,mol/s;
V- ,mol/s;pr— ,MPa;pp—
,MPa;p,— ,MPa;x—

[4]  Olajossy A, Gawdzik A, Budner Z, et al.Methane separation
from coal mine methane gas by vacuum pressure swing ad-

sorption[J].Chem Eng Res Des,2003,81(4):474-482.

[5] , CHyN, [J].
,2008,27(7):963-967,982.
(6] , , )
1. ,2009,29(2): 113-116.
[7] , . [J].
,2008,26(1): 16-20.
[8] ) [M]. : ,
2007.

[9] Ravanchi M T, Kaghazchi T, Kargari A.Application of
membrane separation processes in petrochemical indus-

try: a review|J].Desalination,2009,235(1-3): 199-244.

[10] , . [M].
,2008.
[11] : [J]- ,
2009, (5):45-52.
[12] , , [M].
,2001.
[13] , , )
1. ,2008,29(3):248-250.

[14] Shanhe Wu,Lokenath Debnath.A generalization of L’
Hospital-type rules for monotonicity and its application

[7]-Appl Math Lett,2009,22(2):284-290.

[15] ) -MATLAB
[M]. : ,2004.
[16] , : [M].
,2001.

Establishment and application of membrane separation model for oxygen contaminated coal mine methane

WANG Shu-li' ,ZHENG Zhi* , Xu Xiao-rui’
(1. Research Institute of Petroleum Engineering, Changzhou University, Changzhou 213016, China;

2. Project Team of Sanming Oil Depot, PetroChina Fujian Marketing Company, Sanming 365000, China)

Abstract: The coal mine methane (CMM) from underground drainage is contaminated by air that makes it extremely difficult to

further process and utilize. The critical parameters for CMM safe operation under practical pressure condition were determined by

means of amending the explosive limit of CMM, and based on that the membrane separation of oxygen contaminated CMM was stud-

ied. A mathematical model of separation of oxygen-containing CMM by the hollow-fiber membrane module was established, and the

influences of membrane module parameters and operational conditions on separation effects were investigated by orthogonal test so as

to provide guidance for the selection of membrane module and the design and optimization of membrane separation process.

Key words: oxygen contaminated coal mine methane; membrane separation; mathematical model; orthogonal analysis



