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Table 1 Result of isothermal adsorption experiment
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Fig. 2 Relationship between coal rank and adsorption capacity & water content of equilibrium moisture sample
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(a)—Relationship between coal rank and adsorption capacity; (b) —relationship between coal rank and water content
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Fig. 3 Relationship between coal rank and adsorption capacity & water content of injection water sample
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Fig. 4 Adsorption quantity of different samples in same coal rank
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and injection pressure

3 SM G

i 1o AT I Y P 3R 0 A AN ER S TEKBERE P
AKX TS K R S KO JRE IR B FE e 5 R T
o P KRR IR O S K A L A
5 SRS T PR R 67+ 5 B30EL I R T SN T T R

REARE 5 T 7 KRR P KO UORS TE AP 1 — 1
JEE b X AR R A5 T L BB K43 R e o T e A
AN FEEOP JE L SO KR A R B S TR
r 7K A S AEL B T Vi N A 3R TR BT R T AT L T AR
JREARE 2% 1T 1) W S 8 0 559 T A R A REAE 1) R o AT
TP B . TS [R) B GRS 7K B o 1 AN [ s o
W B B 7 A8 Ak A AR B i L 7 A sk e g SR Y i R L 2B
TRy R A Y R A O . AN TR ) S Y
REA . B G2 (1992) PR AT 5 1 1 fimh £ 1 AN
TRERAZRIM R NN RE D BRI R
T 100 Y P e ) IR 3R e M R T Ak 2 v T R
BB L 5 3 TR M Y R SOR TR L. IR
MESRE R TR AR BRI B 2 Al ) T B
FURZE R A B 40 8 . R TN RUR IR % 7K
V1A I Y P A o R R ) 38 e o 2R T A R B AT T
Biosm 2 b, O B G T MR R T A
2000) o X T AP AR MBE SRR | A T 2 5 U 1w Y
VY BRRAL 2P o BB A O, T AR Ok R T Sk A i I
SRR /N 3 XA 28 BAE AN (] 3 7K e g o0 [) 0 9 g o
R m (& 5,

HAE 1914 4F Polanyi gt i 1 W f #3iie A



55 10

T I S5 Y K R M S () A O O R PR 6 14 22 S e G AL B 1353

JH W s 5 L3 il 3t HE T2 Y s P9 VB RS A IO O 252 A7
Ab TR B B CHE K R 485 20055 95 BRI 5% . 2006a.,
2006b) . W JF 4 BE 38 A S AR I 1A 2 1] G %
YRR 2 @R D - v W B 34 B8 A S g O RS 3845

by

jaa@a‘é,%j@,s:j%%p: RTIn Lo

P
)
Ho, ¢ 2 #(J/mol), P N1 & 1 (MPa),
Py IR EE A T B 4 F 58 K2 $0LA N 2% 95 71 (MPa)
R & & SR 808, 3144 J/mol « KD, T J& 4 %t i
BE (KD,

HY T F e 7E 8 A 2% 1T B 8 28 1 Il R TR
BE I AR T IR RIZE R E I TR 5 T B L,
HAER—Z %0, A 3R A Dubinin @57 /9 #8 I 7 5%
P H #7893 0 ) 4 35 1 53 /2 20 (Dubinin
1960) .

@)

_ T
P, = P(»[T(} (2)

Hop, P W e I 5 Jy (4. 62 MPa), T, 2 H
K 1) i F L (190. 6K

Hy (L) AT B AU B 1 o i o - A s
L R AT T R B 2

HT T AN [R] 5 2 W B AN TR] L O 1 T B A [ B2
HHE R A A L SR T 0 45 R BRI R o B W I 34 O R AT
PO, BIVEE BT AT AR Xk H e ) T B 4 2. 5 m?/
TFIAE A [R)JE R b B e £ WO B 34+ (3 2) . 22 1
H R R A 5 R o R L (I 6)

MR I 4582 A AL WRZ B P e 149 E 0 el e i 5 MR [
REPR B 2 I 0% B0 94 g 0 A i 149 T 0t /1 » ol

[ JRE 5 PR T TR R 114 1R S 35 v 1 i /K T i T
AT T R RERE B WO R S P R KRR A I S K
KRR P W RS FE 7 EU P8 K JREARE 5 1 1 T =3
MR IRERE 33X 5 W% B 1) B — B L AN A R T K

14000

1annn L
1LzUuur

10000

Hs 37T 1 W B A ads A 1 A 4 A2 A

x2 WMBEITELER(I/mol)
Table 2 Result of adsorption potential (J/mol)
T - A K eI ok Hk
TR HERE 8MPa 16 MPa 20MPa
HrEEm | 0.46 |12212.86|5224.465|7213. 461 (7434. 068 [6899. 404
AEHE | 0.7 | 10846. 4 |8623.737|9984. 286 (9431. 831[10485. 36
FhIR

Ro.max

1.72 |9283.184| 7734.61 {8392.188|7886.391|8546. 168

Xt AN [] 1 A5 I B 34 HE 0. 4620 << Ry e
<20. 7 %6 S R R A% I 5 0% 1 1 o ek 3R 084 gy, R
B BB 0 ) 05583 6 o e i s O A A 1 S
s BT % B B Bt O Ak VR % o sk 0 1 O ) 1k R
T A LT 2 R 2 W R R BE R R RE A K
JIE V% A1 B R P DR 2D s YA KOG S A ) i i
K 5 7K R 1 L U /N (I 3b) o s il 0 5% Y e R
W, W PR B N, 02 0. 720 < Roa <
1. 72% 7K 5y 2 i AR ARAR /N W5 B 34 Bt O % T 5 i %
15 B AR S B B 2 T 1 O R o (E R 2B LB R0 4 B 1Y)
S8 W BREFE e 10 A 00T B 388 T, W BRE R g bR sk 4
SRR o PR B SN eh e T D B B AR R R
T (1) 90 BRA 23 P o0 4 52 ) 1 WO R A R0 e U
T TR A £

T L 43T R B T KRR R A KR i
B, Uk B IS A I A A5 KON AN T) 8 4% 1 5% i e — 3K
1), FOE R RE B AN A . (E X eIl 3b FHE 2b i
KSR OC R R B, K BERE 7 1 KR AE IR
e LiN o o (Y e = e S| B I (N i e o N EI P 7 )
B il E LD IR AN RE A 5 PESS IS T DL TS
Ivi) 5 0 3845 7K M) 1 R0 3 5 B o 22 IR 2 ) SR

4 g5

(DT AT 0. 46 90 <R,mx <<0, 7% , T Fff

~ TR
V¥ Dry sample
n KRR
™ Equilibrium mositure sample
A TEARIERE(3MPa)
“* Injection water sample at 8MPa
o EAERE(12MPa)
Injection water sample at 12MPa
o TEAKHERE (16MPa)

Injection water sample at 16MPa

.5 2

6 MRS B E AR

Fig. 6 Relationship between coal rank and adsorption potential
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Influence Mechanism of Liquid Water on Methane Absorption
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Abstract

Based on the established experimental method of water injection coal samples and isothermal
adsorption experiments to stimulate real reservoir conditions, the Isothermal Adsorption/Desorption
System Model 1S-100 and Electrohydraulic Servo Rock System Model MTS815 are used as the main
apparatuses to carry on injecting water in coals with different ranks under high pressure (8 ~20 MPa).
The conclusion was drawn that liquid water of water injection coal have different influence on methane
adsorption of different rank coals (0. 46 % <ZR,....< 1. 72%) under reservoir conditions. The water content
decreases in model of "L" and adsorption capacity increase linearly with the increase of coal rank. The
adsorption differences caused by the liquid water are attributed to the wettability differences of coal which
are mainly controlled by the physical chemistry property of the coal surface in the low — middle rank,

demonstrated by the curves of adsorption potential and water content.

Key words: liquid water; water injection coal sample; coal rank; adsorption potential





