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Abstract: Assuming that gas diffusion is controlled by its concentration gradient, the physical simulation experiments of
gas difussion driven by concentration gradient were conducted, and the role of gas diffusion and its contribution in low po-
rosity-permeability tight sandstone gas reservoirs, as well as forming mechanisms of low porosity-permeability tight gas res-
ervoirs were discussed. The results show that the maximum gas saturation in the simulations has overall negative linear cor-
relation with the gas physical properties: it correlates with the gas porosity when permeability is less than 0. 1x107> pm®;
and correlates with the gas permeability when permeability is larger than 0. 1x 107> um®. Gas diffusion may become the
main mechanism for gas saturation increment in low porosity-permeability tight sandstone reservoir, when porosity is less

than 0. 6% and permeability is less than 0. 01x107> wm®. Gas diffusion is one of the important forming mechanisms of low
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porosity-permeability tight gas reservoir, and one of the important reasons for low porosity-permeability tight reservoir with

large gas bearing area.

Keywords : tight sandstone gas reservoirs; simulation experiment of gas diffusion; concentration gradient; quantitative evalu-

ation; forming mechanism
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migration driven by concentration gradient
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Fig.2 Relationship between water saturation and porosity
in simulation experiment of gas diffusion driven

by concentration gradient

8
w 40 . y=-13 9+30.8
20 3

r .

(m *

_K 0 . I L 1 I I L )
B0 4 8 12 16

fLBREE #/%

3 ENSREEREASSBNESLBREXR
Fig.3 Relationship between maximum gas saturation
and porosity in simulation experiment of gas diffusion
driven by concentration gradient
SR AR RN KIR Y s B RS AR AL
BECEW A SKEMEZ SYE AR EMRKR,
R E MRS 5P P SR R A DCOC R gk
R k>0, 1107 wm®, /KA | fe K& AR



%3945 %5

IO, T A AKILE BE A AR P 09 4E A Ao T ARAR T - 61 -

HEERAA TR IEMR G, B ER k<
0.1x107 pm’®, —H GALBRRE BA BAF AL PR ¢
P, BEHERALB B A PR AR A 22, KRR
HIC R B R R M P B A W R B D P 2% A
ARUE  RAR T RS 1R B9 R R UL M AN T REAER
X 55 32 s T3 AR EE P B0 I i J= b s SR N
SRR FLBUE (25 B B R S T B ¥ B By
WA R R A AR AT UL, o 16 B2 3k 3 1
RIRY Bz B XHRALB U h KRR
FIEERSSEINES 1 2B . MRS
HEEST ik K ISR 22 3 MU 1 2 A A —2e HA AL
BUEEARMR (/N T 4% ) S KR EEARAR 35 <A A
FEAR & IR B Tl TURARHERR LB BUm b A k)=
TR AT RESEHE BERR LUK B N RAR Y s B T3 <
PR i pimke (4 AR VR R A 285 2R I 55— fA
PO VR NEAE S 7 11

100 ¥=21.732k+63.692

[ R*=0.906 6
e 907
< ¥=89.387k+73.978
“% go | R=02399 -
§ .
N F
4 70 I P

60 : !
0.001 0.01 0.1 1 10
BIERE/10° un?

B4 BB EHERIKEMESTREELXR
Fig.4 Relationship between water saturation and
permeability in simulation experiment of gas diffusion

driven by concentration gradient
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and permeability in simulation experiment of gas

diffusion driven by concentration gradient
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Fig.6 Relationship between porosity and permeability
of low porosity-permeability tight sandstone samples

in simulation experiment
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