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Mechanism and influence factors of imbibition in fractured
tight sandstone reservoir : An example from Chang8
reservoir of Wugqi area in Ordos Basin
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Abstract: In recent years, as a main mechanism of water driving in fractured tight sandstone reservoirs , imbibition is wide-
ly concerned. In view of the shortcomings of the current experimental research of imbibition, taking Chang8 reservoir of
Wugqi area in Ordos Basin as target, the characteristics of the reservoir and the main influence factors of imbibition were an-
alyzed by using low—temperature nitrogen adsorption , high pressure mercury injection and Amott methods, as well as nucle-
ar magnetic resonance (NMR )technology. The experimental results show that as a water—wet reservoir, the formation is dom-
inant by narrow slit—like pores with micro—and mesopore size. The throat is scattered and the reservoir belongs to fine
throat and micro—fine pore type. Among the main factors which affect recovery efficiency of the imbibition , reservoir quality
and maximum pore throat radius have positive correlation with the recovery efficiency of the imbibition, and specific sur-
face area has negative correlation with the recovery efficiency. The increase of relative wettability index and the decrease of
interfacial tension are favorable to the process of imbibition. So imbibition is obvious in hydrophilic tight sandstone reser-
voir with good pore structure and pore—throat connectivity , and imbibition after the hydraulic fracturing will play a positive
role in the development of reservoir.
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Fig.1  Adsorption and desorption isotherms of
tight sandstone samples
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Fig.2  Capillary pressure curves of tight sandstone samples

bE3 DRk

FIET, FRAMITFEE 3R T 2R iR i o7
15, Forh Amott FIHRME " BAT I R B i
T SCIHE SO BRI K /NS, 912
JO7 T O R R Y E PR R i, A
Amott 12 X5 SRR 2231 3 b R AR M X 8 il /= 18 B L
W AR A TR E , Z52R (R DRI, 185,
HUERD R i AT R HE KON 0.20~0.86 , )= A
A B B SRR AR TR A A WA TR #EAT
PR, FE 73 R 4% B A 8 WA IE— 2 4 4F R AT
NI RAFEIX AT

1.2

x1 BRETFWEFBERYIEEE
Tablel Basic physical property data of 18
tight sandstone samples

wo o am o B . MR WY
i g DO RN e, BRSO HE

107 wm® 5%k 107 wm® 5%k
1-8 12.499 0.044 0.35 2-11 9.294  0.105 0.47
1-10B  5.983 0.014 0.41 002 7.787  0.026 0.35
1-18B 8.351 0.014 0.27 002-1 7.843  0.005 0.35
1-19 8.781 0.078 0.42 005 8.187 0.033 0.27
1-22 10431 0.048 0.33 005-1 8.005 0.033 0.27
1-26 8.221 0.042 0.27 009-3 12.082 0.052 0.38
1-27 14.936 0.042 0.33 [[Y6642-1 6.328 0.003 0.20
1-30 4376 0.014 0.33 [[Y5230-2 6.113  0.008 0.23
2-1 9.600 0.295 0.51 006 13.893 4928 0.86

2 ARBWEEER S

H & B0 S50 25 3R A - OFGHE AIFST XA AR
Bk A O TR AR LT R EEFRE, TR AL
S RN GE FLRE B E R AR S & 1
FER s QN B B A TR K A EL, 55 DA
124 A PRFR FLC SR , 238 R KGR 2.02 mPa-
s, %0 0.81 glem’; QBCHIT 1L 55 000 mg/L 1)
CaCL BURLALHZ 7K, ZE7K HoA MnCLFH DL B# it 7K
I ELES B O B s — B el s AR
HbJZIK I 30 MPa, 48£2 40 F1 12 h LA | 5 @ FH i i
T BB AL I IR S8 A 0 B0 O 7 TR K, TR ok
J& 4 0.005 mL/min, 2458 4290 H K B, 0 Je 45
G A0 BN 4L 48 h TE T Bl
SE 58 A TUFN SR A O ARG LR T3 K AN
S KA DT AT BB WA, BERG— B
ik ) S ST 9 W e ) s 0 L 7 A A% i 91
To3% , R B WA i By vkt 98 AN A R LA
(K HE A

TS 560 A Ao A MnCL Bl 17k iR & A5
5 WO E Y T3 T R AE B W R LB P il
AEAk . I3 AT LAt 7E R BRI IR B EL
T i T A L TR ARG i) , I FLVEAEA RS, U A 1
sk 7K R A HP S L B A INFL BRI AT ik e
A O S AR AN B G RIS 5 117 24 h R il il
L T R ) 2 A R U/ D, 50 P 9 W AR ATG , 55 9
TRLRI B PRI I % s Bl A 1 R WA T, To it
A5 L) T BN AR Ak, RIS C 35 T R R AN PR AR
B, B Wt Fe e

SrHTB W ] 518 R ICR I X R 2k (1514)



238 4l T R REVEEURT AR B W LB B R -105-

1.2
—— BT
1.0 —— B 5 h
—— 524
0.8 3
i —— B9 h
[ ——BWE R
e 0.6
410
0.4
0.2
C bo 1 “a . 1 |
0.001 0.01 0.1 1 10 100 1000 10000
it R[]/ ms
B3 BEWEHMRBRERLE
Fig.3 T, spectrums of spontaneous imbibition
in tight sandstone sample
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Fig.4 Relationship between imbibition time and
recovery efficiency of imbibition
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Fig.5 Relationship between reservoir quality index and
recovery efficiency of imbibition

wAEREIEFE HE6 A, BICRICE
SR LM AR R AR IEAHOCOC &R S K i i
FUME 242 5 HEDR R 7 A XF 0L, Ay S AR 9K R A e 1
RS 28 3 ) B R FLME 2 4% | i R o 3 L e 2 45 ik
L HEDR R 78N, U it 2 LR S5 F 5 4, LR i
R A g, A R S IR R VYA I AR TR
FE TR T A A HE L

k@ BUERD i 2 FL A FL I 2 A AT

18
y=12.967x+7.144 9 °
e R'=0.5304
W 14T
g °
I3
L‘:% 10 -
K
*
1 L 1 1 1 1 |

6
0.10  0.20 0.30 0.40 0.50 0.60 0.70 0.80
TR KO8 8 AL 42/ pm
Elo RAXEBIBFESERREERXR
Fig.6  Relationship between maximum pore throat radius
and recovery efficiency of imbibition



-106+ m o M o5 R W %R 201647 H
A5 3o AR R0 R B 56 7 31 1 4L 1 430 7T £l 8-
PR 3175 T 2 52 50 b B A i N Iy :
WECE D R R TEAT I, T AR Y
Y, He T 5598 R R B2 MG 6 R L IR L >
U BT A5 5 H 26 T 5 98 MR MO AR S 22 i = 10
S ph T T 2R B A5 £ 22 S 5 AL R FLAH ' .
e, TFE MK 8 W A A LR L AL AR B JB e

TAE G AR PR A AR i A AN K B W 5
1 s o M 3 I 45 1) 3% 18T -5 38 IR MR AT DG Ak
B AR USRI, B A2 P R /N A
T, AL EAR RSB, FLIGE 3 P 22 , DR B s A
AR T AT RO SR AR A , S BOE MR IR
FXRTHAI

18

y=0.726 4x+14.034
R’=0.1970

BCRILE, %
S
T

B/ (m*eg”)
a—25 % R Bt
20 i
y=21.711""" "+14.034
R’=0.756 8

%
.

BRI, %
>
T

6 1

0 7500

F# T/ (meg™)
b—& R R K

B7 HRESEBRREEHXER

Fig.7 Relationship between specific surface area and
recovery efficiency of imbibition
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