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Study on the micro—transportation system for symbiotic
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Abstract: Based on the coexistence and asymmetric migration of coal bed methane (CBM) and coal roof tight sandstone
(CRTS) gas of the southern area of Zhengzhuang—Fanzhuang block in Qinshui Basin, the concept of micro—transportation
system was proposed for the process of symbiotic gas accumulation. The micro—transportation system was studied by using
methods of the high pressure mercury injection, low—temperature liquid nitrogen adsorption and nuclear magnetic resonance
(NMR). After studying on the static characteristics and dynamic mechanism of micro—transportation system, it is found
that the static micro—transportation system of the coal seam in the study area is mainly consist of transitional pores—micro-
pores and high density and high angle fractures. The decreasing of pressure caused by tectonic uplift is the driving force for
the coal seam gas micro—transportation. From the late Paleogene to now, changes in pressure caused by tectonic uplift re-
sult in the desorption of gas once adsorbed on coal and 14.29 m® methane gas desorbed from one ton coal. Late in Paleogene
(30 Ma) , methane diffused according to Fick ’s law within the scope of the coal rock aperture. Today methane diffuses tran-
sitionally in coal rock with the aperture of 5—15 nm, and diffuses according to Fick s law in coal rock with the aperture of

15-100 nm.
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Fig.1 Pore structure of No.3 coal of the Shanxi Formation
in the southern Qinshui Basin
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Fig.2 NMR-T, spectrum distribution of No.3 coal from
the Shanxi Formation in Zhengzhuang—
Fanzhuang block of Qinshui Basin

I TE] 47 0.5 ~ 2.5 F1 20 ~ 50 ms FF %5 I 48 04 2 8] A
Sk, BB/ INFL A — AL 22 ) 1 32 3 A 2
TS ) 5t B B 18] 24 20 ~ 50 FTK T 100 ms FIX 17 Y
WA UG 27 (1) 2 6 P R X A e, 1 I — R L5 24 Bt [
{14322 8 PR
22 HEFEEIGSTIE

A S B R I AN [R] , AT 4R AR 2B (2
BN ) FAM A 2B, A — B X He L PR A1 3
SRS LA A Ry L AR H A TR LA S B
(1 3a,3b) MK T, TEMEA &8 Sk rh & 90 A i —
LRI AME R (18] 3¢, 3d) , 7635 3t XA & 30 1 41
A BN AR B . DU — B (X e L 4B IX
B, 1L VG 2 35 1R R F % R 344 ~ 760 F5/m,
FEn R R T X, EIE R EA R um, T
T, PR SRR F A B S AR AE R B R SR
TR AL P FL— L A 5 o 2 Bt AR () A P
A=) S S A 1A, BRI T RS RS SR

d—5h A= v A A A AR

JyE————
B3 kMM E—BEEXR I SEHER T

Fig.3 Developmental characteristics of No.3 coal fractures in

Zhengzhuang—Fanzhuang block of Qinshui Basin
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Fig.4 Burial history and thermal evolution history of
Zhengzhuang—Fanzhuang block in
Qinshui Basin(modified from
reference[ 15])
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block in Qinshui Basin
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