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Experimental study on gas desorption of tectonic coal at initial stage

LI Yun-bo'? ,ZHANG Yu-gui' ,ZHANG Zi-min' ,JIANG Bo’

(1. State Key Laboratory Cultivation Base for Gas Geology and Gas Control ( Henan Polytechnic University) , Jiaozuo 454000 , China ;2. School of Resource and
Earth Science,China University of Mining & Technology , Xushou 221008 , China)

Abstract; A coal sample test device had been designed for testing the gas desorption velocity and capacities of Ping-
dingshan and Hebi tectonic coal at initial stage under 30 °C , different pressures and granularity conditions. In addi-
tion, the study had analyzeds the influence factors of tectonic coal gas desorption and established a mathematical mod-
el. The results show that the initial desorption velocity of tectonic coal is from 1.23 to 4. 20 mL/(g * min) , which is
1.36-2. 84 times faster than undeformed coal under the same experimental test conditions. In particular, the differ-
ences are greater in the first one minute. Tectonic coal gas desorption law is assumed as a monotone increasing power
function curve,which can be divided into three stages in the first ten minutes: fast desorption section,slow desorption
section and smooth desorption section. The desorption amount of tectonic coal gas in the first 10 minutes occupies 60%
of the first one hour. The experimental study results indicate that the initial characteristics of the tectonic coal are det-
emined by the distribution proportion of macroporous and transitional pores. The desorption velocity increases with par-
ticle size,which is not obvious when it is below the limit grain size. The desorption velocity and adsorption equilibrium
pressure can be described as power-exponential function relationship. The desorption curve of tectonic coal gas at ini-
tial stage satisfies the K. Winter expressions.
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Fig. 1 Test device of gas desorption
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Table 1 Parameters and isothermal adsorption test of coal samples
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Table 2 Contrast of initial velocities of the gas desorption

Koo K5 kg V/(mle o Vy/(mle o V/
213}

MPa mm (g emin) ) (gemin) ) Vo

05 0-25~0.50 2305 1.699 1.36

T 0.50~1.00 1.953 0.948 2.06
R

g 025-0.50 4197 2.913 1.44

7 0.50~1.00 3.683 1.635 2.25

05 025050 1667 0. 586 2.84

) T 0.50~1.00  1.225 0.485 2.53
s

s 025-0.50 2701 1.564 1.73

T 0.50~1.00  2.519 1.291 1.95

VE LV, RV, SRR R B A S R B K R R A 1 B L B
R

M\ 30 min PR B 30T Ml R R i 2k R M
FEAE 25 I EBAERT 0 ~ 1 min 8 22 ) 55 K (&
2) . T 10 s V-T00 RS 3 0 BT A W o B 2 i A 45
FRERY 1.7 ~ 2.8 %, 8 BE AL i 14 % it 2F 25 A 1Y
1.3~2.2 fi5; 76 10 ~ 60 s PN IX Fl 22 B 3% 7 48 /)N
1.5 min J&5 MR A [] B4 A58 %) Ao o i 286 88 T AR
2.2 SR L HT R IR HA AR R 2 R E

TE R4 T8 R B ST e W2 0] 8 000 e 4[] Bk A1) P B
0 i W ST BC e W AT T RIZE I E L N O ~
10 min f#M M2 (B 3) b7 - Fay s B B0 A i i 2%
S SR LR I ) PROER, FE AR ) SR 4 A e Y B
W ff e i 2R T I AR G5 A R I e At s ] %) 3
T T 7 ) ) 2 B % W 5 DA 5 ) e A B S0 e W i B
W2 P18 . PR T 6 I B R ) 98N T 3 K
T S BT gt W ) S A EL A B 7 LT B i
W AHT 2 min £ IR A8 Ak fe K, 3G e b, Shy PR g
W B s 7F 2 ~ 10 min fif W 5 28 12 s 1 | 344 2 340 371

by
o

—a— 0.25~0.50 mmig &L
—o— 0.50~1.00 mm#JiE 5
-e- 0.25~0.50 mmJii 4 G5
-o- 0.50~1.00 mmJF AR SR

U AR ORI
b
_ o)

(mL « (g 5)™")
[\*)
(=

—_
(=3

“n-:n__ R === y— —-
0 04 08 12 16 20 24 28
i B B [H)/min
(a) HERELE

—a— 0.25~0.50 mm# &
—o— 0.50~1.00 mm#&) gL
-o- 0.25~0.50 mm§i Ak g pt

FL 30T A e/

(mL + (g 5)")

S ) -o- 0.50~ 1.00 mmJF A4 £5 F 4
LOR
0.50 ..
‘I:ﬁ::Q:T&I =
0 04 08 12 16 20 24 28
fEIR N 18] /min
(b) FT L

P2 A TR 5L 235 R A S0 A 0 A S0 3 114
AL 2R (AR 77 :1. 5 MPa)
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Table 3 Gas desorption proportion in different time of tectonic coal
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Fig. 5 Fitting curves of gas desorption mode in initial stage of tectonic coal
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