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Characterization of microscopic pore structure of tight
oil reservoirs in Lucaogou Formation, Jimusaer Sag
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Abstract: The microscopic pore structure of tight oil reservoir rocks in Lucaogou Formation was investigated using high
pressure mercury intrusion (HPMI) , rate—controlled mercury intrusion (RCMI) , and scanning electron microscopy (SEM).
RCMI can quantitatively distinguish the pore body and pore throat of the sample, and can accurately determine the pore
size of the large pores. However, because of its lower mercury intrusion pressure , the RCMI cannot detect the small pores in
the samples. HPMI with a higher mercury intrusion pressure can accurately determine the pore size of small pores of sam-
ples. The connected points of two techniques were obtained using interpolation method in the common measurable interval ,
and then the combination of HPMI and RCMI was used to obtain the overall pore size distribution of the tight oil reservoir
rocks of Lucaogou Formation. The results demonstrate that the types of pores of the tight oil reservoirs in Lucaogou Forma-
tion are mainly intergranular pore, residual interparticle pores, and intercrystalline micropores. All the capillary pressure
curves of these rock samples have no intermediate gentle section. The pore structure of these samples is complex, and the
sorting is poor. The pore size distribution pattern of the tight oil reservoirs of Lucaogou Formation in Jimusaer Sag are bi-
modal. According to the pore size classification scheme proposed by LOUCKS, the nanopores with radii ranging between

0.07 and 1 pm are abundant. The radii of mesopores are around 120-150 pwm, and the micropores are rare compared to
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nanopores and mesopores. Because HPMI and RCMI are based on the same physical procedure-mercury intrusion , the com-

bination of these two techniques is an effective method to accurately obtain the overall pore size distribution of the tight oil

reservoir rocks.

Key words: tight oil ; microscopic pore structure ; HPMI; RCMI; overall pore size distribution ; Jimusaer Sag
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Tablel Experimental results of HPMI of three rock samples

pg,  ALBCE MR HEOE Ok kA
%g b i e i S RWA SRR

(wm)  JESI(MPa)  (MPa)  JE(%)  JE(%)
J176 0.038 19.755 2.738 97.83 30.83
J31 0.021 36.054 5.494 90.54 40.07
J174 0.132 5.877 0.471 96.23 64.78
312 HEETHR

SR T FLIGE B RN B 43 A B 2 5 ) fidh
JFB R R E R R, MR R HORSE R
AT B B LG 53 A R 5 8 0B R STk A (BT 2) AT
ALK T 8RR 1176 18 R F 2L v mk i FLEBR FLAR 5
HIFE 0.025 ~ 0.25 pum, $2 4L T L 23815 135 K 51
BRAE (] 2a) 5 3838 250 A AL T 0.16 pm &b, 15 E
H44.050% . XF J31 3B i 322 Tk i FLBR FL AR 4



26k H4M T HRAE T AER R 1M1 7 e ) 2 BRI = e A0 SOV AL B 45 A8 A 27+
60~ 960
. = FLIE I A7 A _
s —— BB R T AL =
& 40 - 40 8
= B
HEC S
8 50l 1208
) =
ol o lo |_|_|j:—'./// |l o l o log log lg lg |lg log |l ol ol el ol el el elesg 0
0 S O N O NN O O O O O O O O O o o O o o o o o o o o o o o <o o
ss83 =238 sSs8rsse8sgss8e888e8eg8¢ s
8888385353838 =24338383833758383833888¢88S8S
S O O O O O O O O O O O O o O~ = & T vV O VvV yn O Mmoo o O o O
— = N ¥ © O v v O o
— = & T O
FLBRALAE (pm)
a—J176
60 A 460
= JLIE I3 A1 4%
S 5 R IR AL °
m 40 -1 40 %
B K
H ii
20 -1 20
o] ®
O o leo |l g s |l o1l o |l o |l g |l g |log |log log log lg |l ol elelelselelegleseg 0
S O N O NN O O O O O O O O O o o O o o o o o o o o o o o <o o
— = AN I VYV O v wn O n O O O O O o o O O 9o O o o o o o o <o o <o
S O O O 9 = = o T VvV O VvV NN O Mo o O O O 9O O O O o o o < o <o
$388335335<s33S==234d338r88s5s533883s s s 8
S O O O O O O ©O O O O O O o O~ =~ & T v O VvV ynn O Mn o o O o O
— = N T © O v v O o
— = & T ©
FLEE AL A% (pm)
b—J31
60 760
= = N (R TS =
S —— B E TR =
o 40 40 3
B R
= ii
201 4120
%) =
0 ol o l o Y lo l o |l o lg log | ol ol ol ol gl gl ol g 0
S O n o 0 o O S O O O O O O O o0 O o o o o o o o o o o <o o <
— = a4 T v O © nn O Mo O O O O 9o O o o o < o o o o o o o o <9
(= R = = R N T O O v wn O o O O o O 9O o o o o o o o <o <o
S$33833353c3Ss==-d438358r85ms535338833s3s 3
S S S S S S S S S S S S S S S~ —d Y6 S m s oS ggs ¢
- 223858
FLBRALAE (pm)
c—J174
B2 3REFEMILBED RS SEZTMHE
Fig.2  Pore throat distribution frequency and permeability contribution of three rock samples
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