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Rock diffusion coefficient measuring and its effecting factors of tight
gas reservoir under high temperature and high pressure
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Abstract; Based on the assumption that gas free diffusion is controlled by concentration gradient in rock samples, the typical
tight gas resevoir rock samples from Xujiahe Formation in Sichuan Basin and upper Paleozoic in Ordos Basin were studied by
establishing a method measuring the tight gas reservoir rock diffusion coefficients under high temperature and high pressure.
Then, the influences of physical properties, temperature, gas injecting pressure, surrounding pressure and saturated media
conditions on diffusion coefficient of tight gas reservoir rock samples were intensively discussed. The results show that rock
physical properties are the governing factor and have the dominant controlling effects on rock diffusive abilities, and have a
positive power function relationship with tight gas reservoir rock diffusion coefficients. Temperature has large positive promo-
ting effects on rock diffusive abilities, and a positive exponential relationship with rock diffusion coefficients. Both porous flu-
id pressure and overlying rock pressure have suppressing effects and have negative power function relationships with tight gas
reservoir rock diffusion coefficients, especially overlying rock pressure which has great relationship with lithology, e. g. mud-
stone is larger than sandstone. The difference of rock diffusion coefficients between saturated media and dry samples is gener-
ally about 2-3 orders of magnitude.
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Fig.1 Sketch map of diffusion coefficient measuring
device of tight gas reservoir under high temperature

and pressure condition
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Table 1 Physical parameters for tight gas reservoir
rock samples of Xujiahe Formation in Sichuan

and Upper Paleozoic in Ordos Basin
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Fig.2 Relationship between diffusion coefficient with physical properties of dry tight gas reservoir rock

samples under 60 °C, 0.2 MPa injecting balance pressure and 10 MPa surrounding pressure
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Fig.3 Relationship between diffusion coefficient and different temperature of dry tight gas

reservoir samples under 3 MPa injecting balance pressure and 10 MPa surrounding pressure
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Fig.5 Relationship between gas different injecting
pressure and diffusion coefficient of dry tight gas
reservoir rock samples under the same surrounding

pressure of 10 MPa and temperature of 30 °C

2.4 B JE

PRl 2 2 AL B b 2 R, % s e
HBURGHIERE 5 5 N5 25 12 il 2 [N I , 1%
5 LEWE R I B (8 — 80 KXY
B R B I AT R ATTIE . AR T AR
JEF (10 F13 MPa) A [R5 £ 77 (0.2 MPa)
FREE (50 °C) BB IE | X FL A 5T Fl X 80 <
A A R E S (B 6) , B 6 Al Al 7E4H



$38% %3

FRK,F R EREARE LT HAMMNE LY nEF - 29 .

R AP R 0 MR BE T BU% AORUA A TR K il A BT e B2 R IERE A A i 22 R4l
R A 3 R AR S 98/ N, 10 MPa IR PRG54 52 B e 46 A A2 78 A 5 FIURL 55 RIURL 2 finh B fin 25
Y HCR BB /N 3 MPa 1Y 3% ~83% ,~F-¥1% B FLIR R == [A) A8 /N 3 e i 2= A o
449%  H Je s N 3% ~43% YR 16% 3% RS AR /N ARS8y 73 A R RO AR X R
IREEARL 1 DG E /N R 65% ~83% , T3 ARTEOLT T AREL Kn AN, A A P8R 1 kAR
T3% ,FEARERARL 1/4 ; FEARRR BE 50 1t %5 U1 AR B FRE AW BRI A AT BARBEE -
X it T AR R =R A A R ) AR ] B M2 R 38 0 2 0 R R BOC R BN, I B A 1Y
Rl R 51 1 Z2 A1, F o A (T 7) - B0 S SN (U =1 ]

AT MRS R EEARRBOCHR . WY HURORAL

(2.9%) (6.7%)

L s
~10 8 5 (4%)
‘
tn
< -5
E 10 ) (0.9%)
o T8 2 (0.4%)
g 10°¢ | B EH(1.3%)
N T J84(0.2%) S ;
107 | —o— [H £ 3 MPa, 50°C e 5(1.3%) B (0.7%)
—o— [F JE 10 MPa, 50°C
1078

T722109 J72106 72200116 J7%2002-39 | %138 J %138 i1l

BE3 72 k26 By 19

6 0.2 MPa i ESFEHEN.BES) CRETHESHEZESBEA TR BHREAHZAXER

Fig.6 Relationship between surrounding pressure and diffusion coefficient of dry tight gas

reservoir rock samples under temperature of 50 °C and gas injecting pressure of 0. 2 MPa

—4
=10 32109 B4
Y 107 Y=3X1079% 10658
e R?=0.9792
IR
W&
oS (@)
i,?__ 10‘7 1 1 1 1 1 1 1 1 1 1
0 4 8 12 16 20 24 28 32 36 40
[ [fs/MPa
107 -
= 2 RE
o os | Y=3X107%% 10883
g R*=0.966
ﬁ 10*6 L
W&
® (©)
j% 10—7 1 1 1

0 4 8 12 16 20 24 28 32 36 40

[ FE/MPa

~ 107 [ %1081 &
'({, y:3Xl0—4x-0.214s
3 R?=0.9423
s W\
Z 107t
<y
W&
B (b)
j% 10—5 1 1 1 1 1 L L 1
0 5 10 15 20 25 30 35 40
[ JE/MPa
S0 ABEDE
K Y=2X 1040219
~ 104
<y
£
«
jg 0—5 1 1 1 L L L L )n
0 5 10 15 20 25 30 35 40
[ FE/MPa

E7 0.2MPa ZFSFEEN ZEFHTARNEESHESHEA TR BHRAMZEXRE

Fig.7 Relationship between surrounding pressure and diffusion coefficient of tight gas

reservoir rock samples under room temperature and gas injecting pressure of 0. 2 MPa

2.5 {AFNARENE

A — A R AN AS [R] A B R BB AN TR] FE e
WIS (BTRE) AR BR SR K, ik
SEMFIR K , AR A ER A B B /N7 BT ABFSE A
RANEAFER AL TS SR
4.64 ~7.27 ,FH 21K 6.06 15112, HZEF| A A
S AT BE TCT2 S W B S22 0 B SE B i I, AR UG L 2

MECEW A A DR S, FLBE T 0.9% ~
6.8% ,i3i5B% M (0.0043 ~0.177) x10™ pm*, 5%
I3 2% 10 8 25 A T R RV FK R AR R 2K
(F2) 58T A 149 ~ 381, F{H K 267,
WFFE R S ECR ~UCa 4 T BT LR BOR
PIRHZE 2 ~ 3 DB R, T T Y —
B,



<30 - T E G HKFFIR(ERAFR)

2014 6 A

®2 FSFEHEESNO0.2 MPa 3 MPa BE . EiR
FHTHESHEE T OEEY HRABNEER
Table 2 Dry and wet sample diffusion coefficient
comparison of tight gas reservoir under gas injecting
pressure of 0. 2 MPa, surrounding pressure of 3 MPa

and room temperature
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