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Adsorption characteristics of methane on coal under ‘reservoir temperatures

FENG Yan-yan CHU Wei SUN Wening
( School of Chemical Engineering Sichuan University Chengdu 610065 China)

Abstract: In order to study the adsorption characteristics of methane on coal with different pore structures under reser—
voir temperatures the coal sample was treated by mixed acid and was characterized by N, adsorption. Methane adsorp—
tion was conducted at temperatures of 25 40 55 °C within the pressure range of 0 —3.5 MPa. The Langmuir equation
was applied to fitting the experimental data. Thedresults show that the pore structure and temperature have significant
effects on the adsorption capacity of coal. The surface area pore volume and micropores are enhanced for the treated
coal sample resulting in the increase of the amount of methane adsorption. With the temperature increasing the ad-
sorption capacities decreases which is in good agreement with the saturated adsorption amount and the larger the pres—
sure is the stronger the change tendency becomes. Moreover the Polanyi adsorption potential theory was employed to
fit the data and the results represent that the adsorption characteristic curve is independent of temperature. The ad-
sorption potential and adsorption capacity increases with the treated coal sample suggesting that the pore structure
plays an important role in the variation of adsorption capacity.

Key words: methane; adsorption characteristic; reservoir temperature; pore structure

12012-04-17 :
: (973) (2011CB201202)

(1988—) o E — mail: feng19880213@ 163. com. : (1965—) o Tel: 028 -
85403836 E — mail: chuwei65@ yahoo. com. cn



/
7
( <100 nm) ( >100 nm) .
( <10 nm) (10 ~100 nm)
4-57-8
(0~80 C)
s, Polanyi
o 10 40 C 30 50 C
1. 72%
0.92% o 11 - 13
Polanyi
Langmuir Polanyi
14-15
1
1.1
0. 18 ~0.38 mm 110 C
24 h XDy o
1o XD, 60 ¢
250 mL 70 C 5h
o 40% + HCI 45% .
HF 15% ( ) HCI
HF -
110 C
XD, -
1 XD,
Table 1 Proximate analysis of raw coal XD, %
Fcaxl Aanl Vzu] Mml
58.90 15.71 24.18 1.21

( NOVEA1000e) o
393 K 14 h. N
NLDFT BJH
2-3
1.2
RK
o 23 1 o
25 C 0.5 h. He
= IR
T QF’
g &t
EIR AR oo ez m e
S ”&W’fﬁ A
1
Fig. 1 Diagram of methane adsorption process
1.3
e ¢
1 mol
10-13
P
j vdp = j —dp - RTn = (1)
__OM
“ = 22 400p (2)
p =pexp —0.0025(T-T,) (3)
TV
Po=ry) (4)
e J/mol; P T
MPa; P, T
MPa; R J/(mol « K); T
K;w em’ /g, Q T.
P em’ /gy M

1489



2012 37

2540 55 <C
3 0

g/mol; p glem’; p,
glem®; T, K; P,
MPa; T, K; k
2.7,
e =A+Bw+ Co + Do’ (5)
ABCD 0
2
2.1
( 2.
2
Table 2 Physical properties of the coal samples
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Fig. 2 Pore size distribution obtained by

applying the BJH equation
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Table 3 Langmuir constant values of equilibrium isotherms
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Fig. 4 Adsorption characteristics curves of coal—
methane adsorption systems
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Table 4 Parameters of adsorption characteristics curves

obtained by applying Polanyi adsorption potential theory
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