E505E91 R B e BOR Vol.50 No.9

20224 9 A Coal Science and Technology Sep. 2022

Z2eftFhH LR

XA A, EALE AR EZ K BN T B RO B e i WRE R R [ ) ] R BB R, 2022, 50
(9) :82-92.
LIU Jun, YANG Tong, WANG Liguo,et al.Study on elimination of water blocking effect in coal seam and its influ-

ence on methane desorption characteristics| J ].Coal Science and Technology,2022,50(9) :82-92.

%Zﬁﬁﬂﬁ%’lﬂb&

B R 7K 50 3 2 Y 7 R R L o R e 16 R R 1 B =2

WoOE g &L EXE KEE
(LIRFE T K2 4R S TR0, R FEME  454003;2. W RGA LWL S TG T & X060 %5 s EE 454003,
3. M AR 7 5 T T R AR TR R R 0 TR AR FE 454003)

B AR AR RN A R E KBRS 3 B R R R R ik B, R R AT R R AR R
TR B AR R & A WAk S MRS R AR E, 0 0,0.2%,0.5%,0.8% ,1% 4 1.5%
8RB 2 A A IR B AR FEATARE B A B R R IR 6 AR B R AR A ok, I W AR AR B AT
AL 3L A R A AR A N BT AR B AT Ak A A R B TR ) 69 T Bl 7 AP R E b ) 69 R4
I, RIG ,ERRRM-FHEND M4 T, 5 F IR/ A KA 6 fRR 2 A R ik Rt 4Tm) 52 ) sF i S iE R
Eﬁ 7 &L B AT VG 0 3R E 57 5 B BE AR AR R B AT R E e A AR R R E R A K,

T AERF N R F A R IR 6 3G e AR ROE Ak A SR A IS e iR R EIR A B TR,
‘mvlﬂm}iﬁf R EEE] 0.5%0F, FILT HEAR R E@IEB A G EREGRKEG T L LR RKY
FEK S, &2 FE@MBEEF P AR AR E @K S 64 B SRR IR R AR a9 AR AR
BT IRAe SR P 2 SRR A AT 1 h AR SA Rk R HPREG, L+ FC117
R PAE BT R AR IR T RATIA RO RETE 1 h AP 28RS A —
fi H WA ZCR BT, e E AR 0.98 vA b il ad & E IR R 3 A AL AT )G BE A AR R A AR 6 5

0, A AR R A AR TRE BRI R PR B AR AT AR W R R R T — 2 e 22

;ébsﬁnﬂ%%a%_
5%%11 K4 hxﬁ'(f ’L‘Ili]/_LL))fLEH;‘ ] Kﬁﬁ'ﬁ?‘ﬁ,ﬁ?‘ﬂﬁ:?,'fi—ﬁi}%
RE S ES:TD712 kARG A X EHS:0253-2336(2022)09-0082-11

Study on elimination of water blocking effect in coal seam and its influence

on methane desorption characteristics

LIU Jun"*?, YANG Tong' ,WANG Liguo"?,CHEN Xiangjun'*"
(1.School of Safety Science and Engineering, Henan Polytechnic University, Jiaozuo 454003, China;2.State Key Laboratory Cultivation
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Abstract:In order to study the effect of gas wettability reversal agent on alleviating the water blocking effect of coal seam and improving
the gas desorption effect, the gas wettability reversal technology was used to change the wettability of coal body, and reduce the free energy
of coal body surface, thereby improving the effect of gas drainage. The two kinds of gas wetting reversal agents were diluted with mass frac-
tions of 0, 0.2%, 0.5%, 0.8%, 1% and 1.5% to prepare gas wetting reversal agent solutions with different concentrations and they were

used for coal samples for processing. Firstly, the contact angle and surface tension of coal samples were measured by contact angle measur-
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ing instrument to verify the basic characteristics of two kinds of surfactants. Then, the desorption capacity and desorption rate of the dry/
water—bearing coal samples were measured under different adsorption equilibrium pressure conditions, and the effect difference before and
after treatment with the gas wetting reversal agent was compared. At the same time, the desorption formula was used to fit the desorption
quantity, and the limit desorption quantity and fitting degree were obtained. The results show that with the increase of surfactant concentra-
tion, the surface contact angle of coal sample increases gradually and the surface tension of solution decreases gradually. When the concen-
tration of gas wetting reversal agent reaches 0.5% , the wettability of coal surface changes from hydrophilicity to hydrophobicity, and the
surface tension is low. The two kinds of surfactants have the characteristics of hydrophobicity and low surface tension, which are in line
with the basic characteristics of the gas wetting reversal agent. In the dry and hydrous coal samples, the desorption capacity and desorption
rate were improved within 1 hour after treatment with the gas wetting inversion agent, of which FC117 has a better and more significant
effect. By fitting the desorption amount with the desorption formula, the obtained limit desorption amount is consistent with the variation
law of desorption amount measured within 1 hour, and the fitting effect is better, and the fitting degree is basically above 0.98. Through

the evaluation of desorption characteristics of coal samples before and after the treatment of gas wetting reversal agent, it provides a certain

theoretical basis and science for the gas wetting inversion technology to eliminate the

"water lock effect" of the coal seam, and improves

the desorption characteristics of coal seam and increasing gas extraction effect.
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Table 3 Growth rate of desorption for dry coal samples
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Fig.5 Adsorption quantity of water content coal samples
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Table 4 Growth rate of desorption quantity of

water—content coal sample

TS/ fife W B/ %
MPa KAbH  RAHE(EFIK)  FC117 FC134
0.5 0 -8.53 12.32 2.84
1.0 0 -13.41 38.17 24.54
1.5 0 -11.64 30.75 13.06
2.0 0 -8.22 38.04 12.05
2.5 0 -5.43 33.08 14.47
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Fig.6 Comparison of desorption law between water content and dry coal samples within 1 hour
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Table 5 Coal desorption before and after gas wetting inversion

A [ R A I 14

A KRN JRERERN S SRR AL R
0.5 MPa 1.0 MPa 1.5 MPa 2.0 MPa 2.5 MPa
T HRAb PR 6.491 8.142 10.674 11.524 12.054
TR FC117 8.311 11.991 15.049 16.711 17.196
Q, = 1A+B;t T FC134 8.873 10.896 12.533 13.604 14.096
K HKAb 3 6.007 7.569 9.466 10.813 11.550
K FC117 7.548 11.800 13.405 15.395 15.654
K FC134 6.971 10.890 12.050 13.059 13.684
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Table 6 Fitting degree(R*)

S [ B A s g g 4L R

A XFRK JRERERNS SRR b B
0.5 MPa 1.0 MPa 1.5 MPa 2.0 MPa 2.5 MPa

T4 KA 0.996 0.950 0.999 0.999 0.999
T FC117 0.994 0.986 0.990 0.990 0.990
ABt A FC134 0.995 0.999 0.998 0.999 0.998
ik Bk FabH 0.997 0.999 0.999 0.999 0.999
K FC117 0.992 0.994 0.996 0.995 0.994
K FC134 0.996 0.998 0.997 0.998 0.994
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