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Abstract:  Deep mining faces high temperature and pressure environments. In order to understand the
adsorption gas characteristics of deep coal bodies, an isothermal adsorption experiment was conducted to
study the coal “s adsorption characteristics under different temperature and pressure conditions. The
experiment examined both macro and micro perspectives of the coal “s adsorption behavior, molecular
dynamics isothermal adsorption simulation and theoretical analysis. The research results are as follows.

When the gas pressure is low, the difference between the absolute adsorption capacity and the excess
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adsorption capacity is not significant at different temperatures. When the gas pressure is high, the

difference between the absolute adsorption capacity and the excess adsorption capacity increases with the

increase in temperature. In the process of gas pressure increasing from 0 to 20 MPa, the amount of gas

adsorbed by coal is divided into three stages. The growth pattern consists of a rapid increase during the

initial stage, followed by short-term stability in the middle stage, and a gradual decline in the later stage.

The equal adsorption heat and adsorption capacity of coal meet the exponential function relationship. The

temperature-pressure adsorption model based on the equivalent adsorption heat deduction can predict the

quantity of isothermal adsorption gas under any temperature and pressure conditions, and the relative error

between the measured and predicted values is 10%.

Keywords

high temperature and high pressure;

absolute adsorption capacity ;

0 3| &

SR E R IR A A I RUE S8 AR AR A, AR
EMN R EREER2F M LR, B, &E
TREBIE S BT YR T 2R O HE T Al 08, TR AR I TR B
FEAT o SR, TR I T R T I 25 v ML Uk | 75 B
Hr ARE R IRBE A, LK F & W™ W, i
R PR TR AR R ) 2 AR

JHEXF U A0 0 R o e 5 0 23 BT M ) e
SRR G, LM AR I B FL T AR BN R A IR
JECT AN AR RRREED KA kAR & R
T, W B 55 R 2 5 e TR )2 PO I A 1) F= 2 1A
#, EEY SAKUROVS ' =& 505N
SRy IR B T 114 W o £ 5 R o T e g R TE AR DG SR
Z, 50 EE R AR, TANG Xu 5
I TARIR B IR 45 1F T (243, 15~303. 15 K) HEXTEL
o Ao R BRI R B B BRI T BR BREXT BL
FRI A H B K, QI Lingling 251" A9 T B M 7E L
BSP-A7FE F7 (11 MPa) T B W BRF FUAT RS | 2 BRI
BT A0 I B i 5 I R R AR OC O R, WFSE SR LT
W BRI B 0 BRIRIR IR AT, 431 sl Jy 2Bt 2
e BT E 22—, Bl Bem 424 R 4y 1 3h
JIZE RN FE T B2 o3 SR AE A TR W BT s )
ZE TR (R BF FU S B, 2 B B2 3 1) T BT 1
/NT 15 MPa B 5 FC 5 0 W52 B £ Bl 2 BT P 1 e
JI ST 2R, 24 FU ) T 15 MPa JF
R EC 0 A 7 2 W B R B4 IR AL YANG
Yanhui' ™' |\ YAN Jingxue' "' 5 3L F 5 T 5l )7 24 HE4)
2 BEEE T WA 1o 0~ 15 MPa B Y
O3 T SRR 0 R ), e BRI A R B S-  F  1) 3i
IR, AR AR SR 4y B AL
2 R T ASFERE (353, 15~413.15 K) AFES

adsorption gas of coal ;

excess adsorption;

adsorption characteristics;

equal adsorption heat

(0~8 MPa) 25 T Xt F Joe B AR HP e 118 W o 22
S 4 T R e R S B o e R R T 2 R
K. MOSHER %7 R4 F 8l J1 2B BRI 58 T4
T 22 G8 HP CFL A rp L X B e % 6 R 17 A 52 )
SONG Yu 45 V'3l i b M4y F A B o0 T X B
043 R 18 22 S e B, R A7 B O 37 A5 TR
WA IR ) X O A1 Rl R G E R

F T3 T RE A IR B B S e 1 1 I 5 =
R TR IR R (243, 15~303. 15 K) MK JE (0
~11 MPa) &4, U HZ B R RAE T, BEXT BL T I
BRFREPE R 2R SRS 2 BT AR e )
P T2 | v R e TR A T U3 B R A T 5
— X P JE AR, 35 D R 2 0 2 B B Y IR

SO, SETF I, S ARAR I e A T SO AR R

FLETR R , B E R FH 3 30 ) 2% Jame i ik,
ARAFACE 25T I X B ST ) 82 B o 5 3k S5 i g
A A R RS BT A MR R, A 7 o TR AR L B
T PRFASE Y | 2 e 4 T v ek o P A LTS S A I o
HrRErE DU IR 1 22 2 FF R | BT BE IR Y
FE & B B K B i 2 B S A
1 ZREHHRS
1.1 EHEMRESHE

PRI T 1LY 28 0 5B P ma 3 B T A 1L P
Y BE 2 IR R R Ay S5 T A R A i
W KJFEIRFLIT R F1°0 1.2 MPa, “F2 FUilr & 2l
14. 98 mL/g, M A AR JRERE I SEAR S 85000 e 45 2
W1,
1.2 HEHENERRMRIEAR

SR FH e ek 5 R A W S A A 3 4 17
N7 SO F B A AT IR I B B IOT B R L B R A



moE " & B ¥ ¥ W H34%
- 178 - China  Safety Science Journal 20244
F1 BEENERSH
Tab.1 Basic parameters of coal samples
R/ WL R/ LB % R[] P SR Tl B
(g+em™) (g+em™) - X K53 % K53/ % HERIY/ %
1.42 1.39 5.67 0.94 1.03 8.09 16. 98

YR A EE 4 3.9 °C/100 m(277.05 K/100 m) , J&
FJIBEFE R 0.76 MPa/100 m, A T HF5E 800 m UL F
AT BU T A R B AP | 3 R ) 86 5 A M YR B
i 2 B A A 9 B =i BLIST R T 2R 20 MPa, S5 e T
R 363. 15 K. ik o H A=A W oA 43 e v T X )
10 MPa, U564 oM 303. 15,323, 15 343, 15
F:363.15 K, iREAERINT .

1) BEBCKI#E R 3~6 mm BIBERENE A0 AL
FFIERERE T2 AR A b B o A8 2 2 3 S A
pm A B X 3

2) PRI T B T S TR R
4 h,BEEE N 105 C,

3) HZSTIREE S e AR T v 00 f R I
SR 1 B A 10 MPa iR S B R 303. 15 K,
AR5 2 W FFFT- A7 1 30 s W R, PR e A R ]
W RS- T 5P R B S | 1K A o

4) FE VLRI ER, 435 R 303.15.323. 15,
343.15 }2 363. 15 K RLEE T AR BT ECHriaes

A TR 00 5 2 AA e B AN B 3 R A B, SR
FHA> TR ARG A 45 G 1Y 5 ik, ATSOWL AR JE T 5%
e Ui e Hs B0 FL T R R R B 0T B AR k. A
Materials Studio 73— 144K {4, #4 L A9 K o3 AL
R R AT T U AL FIER R B A AR
(IR o3 B RS DL ) S0 P i SR S A, T A AUAN [+
TR (303. 15 .323. 15 343. 15 }2 363. 15 K) ik
7120 MPa 2508 T B A5 1R WG B 72

2 RO FEUREINHE

PR eSS A FROR N 1 TR R
F Materials Studio H ) Geometry Optimization i Fl
Anneal TSI FEAT JLAT DL AL AR K ALAE K
JE A Fine, 713 1% £ COMPASS, Hi fif ¥t £ USE
Current™ , JUfafJi fbAb 358 % HEAT 5~ 10 1K, 1B k
TEAUEBN 10 W, BERIEIREE R UG, it — 4>
Oy TA R FAUAIZ o 545 R, TS B LT B ds g
RE F AG BRI KRR e RE RGBS, T2 LA
AL FR K5, AR RE 25 A& 2 s, BJA ok
] Materials Studio H %) Forcite FEH | #HE ST AL 5 )
BT 71 SR S R B R 1.3 g/em’,

SRR 3 froR . AL RSSO R R A B g e A K
e BPIRAS B T 57 HoA LA A — 4k
G580, A 7 B IRIRE M P AT S EE R

E1

R F &

Fig.1 Structure of coal molecular

3 SRR LR IE R AR R

3.1 EEWMHIEER

A5 U0 I X A I A 1 ok 3 R B A 5] 4
JIE 7 5 2k e Wi B0 e i S oo W SF R P ) %85 2 D 2 AR
R R TR A R B i R 4 ] TR
9 0~10 MPa I, S WG B FC 30 2 Bl 35 00 B9 7
T, 38 hn By B 4 Sk P s 164 i 0 22 02 385 2 4>
B,
3.2 ERMWMHEIMGER
3.2.1 ERIEMERIE

G R B 1 S i U R 1 2 68 %o I £, Sy
2P 55 1 90 KR A L, IR 248 X6 W o
I A Ay e T R A R A 4 X R R 4 S S R
W o 5 0 X R 1 56 R G R

Vad = Vex/(l - pg) <1>
Py

A v, ok R B, mI g VA A X I
ml/g; p, WSAAEERE g/ em® sp, FRBHAHEE g/ cm’



%52

(b) Bk
B2 JLamFnii ik
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