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Adsorptive Capacity of Coals and Its Affecting Factors
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Abstract; In order to research on the gas storage capacity of coal, a series of tests were carried out using 124 coal samples.
These tests include; isothermal adsorption test, coal petrography analysis, proximate analysis, mercury intrusion test and
cryogenic liquid nitrogen test. The research shows: (1) Coal metamorphism controls the adsorptive capacity. As R, increa-
ses from 0. 3% to 4.25% ., the volume of Langmuir increases from 11. 25 to 47. 16 em® /g. (2) The capacity rate of the coal
processed with equilibrium moisture has a normal correlation to the vitrinite content and an inverse correlation to the iner-
tinite content of the coal, and displays a normal correlation to the specific surface areas of pore and micropore, and micropore
volume. (3) The moisture and temperature have inverse influence on coal adsorptive capacity. Coals at different metamor-
phic stages have different variation tendency of adsorption curves. The adsorptive capacity of gas coal increases with temper-
ature and pressure, indicating the dominant role of pressure. The adsorptive capacity of anthracite increases with increasing
temperature and pressure when the temperature is lower than 60 C and the pressure lower than 15 MPa, which also indicates
the dominant role of pressure. When the temperature is over 60 C and the pressure higher than 15 MPa, the adsorptive ca-
pacity of the anthracite decreases, suggesting that the influence of temperature is stronger than that of pressure.

Key words: coal; metamorphism; adsorptive capacity; gas storage capacity.

] . ’ CH4
, , Langmuir V=V.p/
’ ’ . (P1+[J) QVL ’ ’

(2002CB211703).
(1953—), ,1976 s . :029—87862528,
E-mail: zhonglingwen@163. com



328 — 29
pL Langmuir l4r o
12
& 10
g e
R L
; z 2 .
b é 6 - {
& -
§ ar ‘ *
124 s, ¢ . .
2+ 03’:0‘9‘.*‘ . 8
N N N 00 ) . 6'
’ Russ %
2 Langmuir R«
Fig. 2 Relation of Langmuir pressure and R,
1
60
124 3500 %
. ”®.
’ s “ L “
é o8
’ . ’ :_é 30k : ‘
( )Langmuir 11.25 ~47.16 cm®/g. = P . S
g 20f s o
’ &n Q’wo‘ »
8 ot AARSFY
) 2 : (1) = 10f
b 0 L L ]
0 5 10 15
( D. Langmuir)k Jj/MPa
’ R..x>>0. 8% ; Langmuir
3 Langmuir Langmuir
, 4 MPaC  2).(2) (1) ) . ) .
Fig. 3 Relation of Langmuir volume and Langmuir pres-
’ ’ ’ sure
, (D ) 10
C D. Langmuir , 4 MPaC  2).
. ; Langmuir Langmuir Langmuir
, 5 ; Langmuir , Langmuir 20 cm®/g Lang-
muir C 3.
35[ --o-- 4.38
30 -
2
~ 25| e
‘=
= 20t '
2
W 15h
= 1ot
5 TN 195 -0 165
¥ o e -1,
SIE ~w—-1.01 -—--0.88 2.1
N w269 . . (1990) R, =0. 46% ~
0 2 4 6 8 10 12 0
S MPa 7.10% 56 .
(
1 (Ruay) (45 C) . .
30 C R 4 MPa) , Langmuir
Fig. 1 Isothermal (45 C) adsorption capability of differ-
~ 41.14 em® /g ( 4) 5 R =

ent metamorphosed degree (R,.,) coals



329

3
—~ 50 B —~
TDD L TCD
v».g 40 - »»,g
& i g
L Sk
ER AR :
10 & 1 1 J | ]
0 2 4 6 8 6 8
R/ %
4 Langmuir 5 Langmuir
Fig. 4 Relation of dry coal sample Langmuir volume Fig. 5 Relation of balance water coal sample Lang-
and coal metamorphism muir volume and coal metamorphism
0.46%~1.3%, ) > > 1
iRu=1.3%~5.32%., ( )
’Rmax - 5- O % b ) ’
Row=7.1%, . ) I
Rue=0.3%~5.13% 124 ) 3 .
RAVEN RIDGE : > s s
, Langmuir 11. 25~ ,
47.16 cm®’ /g 5). Crosdale et al. (1998)
Rmax ’ ’ .
R =0.3%~4.25%, 5 (Roax = 0. 55%)
Rmf\x ; ’
4.25% s . s (
, 6). (1990)
2.2 , 1990
) C D, .
; N N N . Levy et al. (1997) s
’ ’ 1% N 4. 2 mL/g.
. : 2
k=
S
’ N % 2k
s é L & B4 — PG4
s %" 8F A g4 e 20 (i Al
A 1 1 1 1 J
N 0 20 40 60 80 100
, PR A0 /%
(1990) s 6 Langmuir
4 MPa, Fig. 6 Relation of Langmuir volume and maceral group

I ¢ of coal



330

_ 29
2.3 . 20[
_ 18f
b b @ 16 |
, 1 nm nm. o4t
& A
' € 10 o mma —— P (BRAD
B
8 oA Hma e 2k (i o 4)
6 | | | | |
11 6 0 20 40 60 80 100
, , WG AL R/ %
b > 7
C 8. Fig. 7 Relation of balance water content and maceral
5 group content of coal
’ —~
= 30
C . £25 ¢
. = * *
Giirdal and Yalcin(2001) £ 20 .4
Zonguldak g 15
5
0.01 em?®/ g 10 L . L )
C g ) = 0 1 2 3 4
4. 33 cm /g; 10m /g, LR R/ %
1.42 '/ g.
em /g 8 Langmuir
CH, ’ Fig. 8 Relation of Langmuir volume and pore surface
4 1.10X10 " m, area of coal
,CH, 4.2X107* m,

17.64 X10" % m?,
5.668 910"
Giirdal and Yalcin(2001)

,1 m?

CH,

,CH,
2.4
2,
R 0.5%~0.9%,
) ( 4);
C 5.
1.2%~17% ¢ 10,
16. 99%, 4.39% ~8.85%.,

1.57%~12.9%,

0301
0.25

0.20 . *

& EALAB
m AL AL AR

FLAEBY(mL - g)
()
-

8 10 12 14 16 18 20
Langmuirff #/(cm’ « g)

9 Langmuir

Fig. 9 Relation of HT5 coal Langmuir volume and all

2.5

pores volume, tiny pores volume

b b

s 1.36%~4.36%,



331

3
181 o
16 O FHKS & KDY
"
E
o =
. ,:,‘:‘Ea =
e oe
. »h , .
4 6 10
R/ % H J1)/MPa
10 N Rmﬂx 11 HJH_S
Fig. 10 Relation of analysis moisture, balance moisture of Fig. 11 TIsothermal adsorption curves of HJH-8 coal at
coal sample and R different temperatures
, 14 [
, 25,35,45,50 C . 2r
8 MPa ( 11.12), W 10T
. . = 8r
, = 4p
8 MPa ’ 2 K
25~50 C,HJH—38 0 . ! | L )
.27 em® 10. 97 cm®/g. YQ—15 0 2 4 6 8 10
12.27 em®/g em’/g. YQ J J3/MPa
30. 30 cm®/g 26. 20 cm®/g. Kim
(1977) 0~50 C, 2 YQm
26. 32% ~ 29. 88%. ’ Fig. 12 Isothermal adsorption curves of YQ-15 coal at
different temperatures
Langmuir 45 C 10 MPa
Langmuir ) 45 C ,
( 13) ’ ’ ’ 45 GC 10 Mpa 9
. b 45 C . ’
2.6 N 14 : ,
25,35,45,50 C .HJH—28 (
Langmuir Langmuir ) ,
HJH—S8 16 MPa( s .YQ—15
, ).YQ ( ) 60 C. 15 MPa
—15 4:5 MPa( ) . D)
C 14). s
14 45 C ; 60 C .
10 MPa ’ 15 MPa 9

45 C ’ H



332

29

16 [
(@) K X
14 + A\A\kz
P 12te 2MPa D\D\E\\D
§ 10
N o 8 MPa
s
= 8
= A 12MPa
or \
X 20 MPa
4 1 L L Il )
10 20 30 40 50 60
L BE/°C
13 HJH—8(a).YQ—15(b)
Fig.
16
(a) 45°C
14
T 12}
§ 10
P
=
= 8t
45 °CIJ it 1t
6r [ L JEE R Jy 254y
5 FH R [ W B oty 2
4 . . , ,
0 5 10 15 20

[t J3/MPa

14 HJH—8(a),YQ—15(b)

3T by %

. ¢ 2 MPa
= o 8 MPa
= B0, wmp
m a
= X 20 MPa
= 20 1 x 30 MPa
o 40 MPa

15 1 1 1 O 1

10 20 30 40 50 60

i1/ °C

13 Temperature and adsorption relation of HJH-8(a) and YQ-15(b) coal at different pressures

407 ®)
35| 45°C
_30¢f
<25t
S 20f e
= /NF15 MPaik Ji Al K )
= ok G A B G0 I 0 2
sl ___ ATISMPali ZAIK )
SR R T (1) W B i 2k
0 1 1 1 1 1 1 1 1 J
0 5 10 15 20 25 30 35 40 4
J% J3/MPa
45 C

Fig. 14 Comparison of HJH-8 (a) and YQ-15 (b) coal adsorption curves at the colligated influence of temperature and

pressure and that at 45 C

3 Langmuir

2 ,
Langmuir ,
HJH—8 Langmuir s
, 5 YQ—15
Langmuir s ,
. Langmuir
HJH —8 YQ — 15
Langmuir 4 MPa ,
2.5 MPa ) 60 C,
15 MPa,

3

D
muir , 4 MPa.

; Langmuir )
muir Langmuir
Langmuir 20 cm®/g

(2 R

(€))

Rmax >O~ 8% H Lang*

4 MPa. Lang-

Langmuir

( 368 )



