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Abstract In order to further guide the exploration and development of oil reservoirs in Tiebiancheng area, the
pore throat structure and its complex characteristics of typical samples in Yan 8-Yan 10 layers were quantita-
tively analyzed by using experimental methods such as high-pressure mercury injection, scanning electron mi-
croscopy, cast thin section, fluorescence observation, oil saturation test and fractal theory, and the control
effect of pore throat structure on oil content was discussed. The results show that the Yan 8-yan 10 reservoirs
in Tiebiancheng area is mainly composed of lithic sandstone, and the pore types are mainly intergranular pores
and feldspar dissolved pores, with micron sized pores widely developed. The average porosity is 14.54% and

the average permeability is 0. 24 x 10 > wm’, belonging to medium porosity ultra-low permeability reservoir.
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The pore throat structure of low permeability reservoir is complex. The larger the sample storage space in this
area, the higher the complexity of pore throat structure, which is mostly a combination of large pore and fine
throat. The pore throat structure has three fractal segments, which corresponds to the large, medium and small
pore throat segments in turn. The average fractal dimensions of each segment are 2.853 5, 2.435 8 and 2.449 1,
respectively. Although the reservoir capacity of the large pore throat section is high, it does not determine the
overall oil saturation of the low-permeability reservoir. The more developed the macropore coarse throat combi-
nation, the more homogeneous the distribution of the mesopore throat, which is more conducive to the enrich-
ment of oil in low-permeability reservoirs. The radius range of pore throat which is most conducive to oil and
gas enrichment is 0. 02 ~1 wm. The research results provide a key scientific basis for further optimizing the oil

and gas development strategy in the Tiebiancheng area.

Keywords

AR T P Ak 10 0 X 2 22 201 i 2 LA LAY
WA ARG R AL S A 5 2 AR R
Fr I FE I A3 A AR E  BHHETT & Bk A 218
PRI, BT a0 3 b [X i J2 1) F LR 205 g S L AR
JRAEX ik e e T

IR, P9 b 3 0 R 230 4 ok % 2 %
JZ2 HFLBR S b B H AT VAT TIRAWIE . A2
e 1R TR TR 40k R B AL AR A X ], I
I AT ARG AL FUE L5 R0 (1) 52 bk i — 2
BGH T 18208 4 505 P vk 2 TR A A S b 35
FLUER 23 T8 SE 50 3 B 52 6% 2 0 o0 T 5 4
T 56 B LB g L B B R G A AR M R
PEOT A 2 A X E P S S b ¢ R
11T HRSE, 6 Ak 2 25 i 8 32 6 2 W 1k 1 5%
MR, LY BB R AR A
SR N XHIFTE X A% 2 B ALk S5 4 B A3 TR A
17 T REWESE TP IR 2 0 20 oA 23 1 FL R 25 4
%, B ES LMk S A B VI AHOC , 6 T LR & 4%
TR S5 VL B S AT T 0 o AR, 43 B H
YETEAK 2 FLIGE 25 M B FAF v 88 BE s s A5 A 31
BT, 200 iR RE S A S5 i AL FLIE R e 1 L
AR R, HE (74 s e L B s ] ) 26 i L
BEIE TEAS A UL RIS FNGE ) ) 2 R . 4
FIETEARBAE)IZ T, T2 480 L e 2 %5 3 il
Ji S BRI AE AR S E X A AT FLIE
SER XA R IRAS O LWL B4 T LA

AR TE A7 6 FhL B B A WL ) i i
b S R R R R TR B, X R 20 7
IR IX HLAE 8 FE 9 FE 10 = A2 07 fik )2 (O fL
WSS RFIE A TR ST s S T oM B A, s B R AL %
JR AR T, E— A S I A R S,
HAS [ FL B #2114 5 S A6 B, 40 L &

fractal dimension; pore throat structure; reservoir oil saturation; Ordos Basin

ZRARE S SR R BE A 5 AR JHELT R Sk X HE
8 AL 9 HE 10 Befit)= FLER A5 H S AR Fy x5 i
PERFERIAE o

1 MRE=

GPIRZ W FE M — > LR 18 22 i (1] S i £
STURSIN 9/ P LR AW | BTN LR A OESE a5
HE, BANE A AU E R TURRE 2
YR T G R R A
TR, TN BB B0 T 22, LSRR i
LBz RO =G i R A — AN
1o AT, SRR 20 3 P A R U K
WEE , BRABIRIG T FRETRE R 505 R
AN il 4 — RO RRAE L SIS O 3 TR
ASHFAE, A TR o R R T AERE R
PR REAT ORI IR [m A b PG 3 e A
EHE 6 ity oY R R A
SEAERFEI A A TR e rP I U — B R S
AUURARR, A BR300 10 SR B ik T
AT BRI T At R

BRI IR XA T 7K 22 3 v P A A
AR (WA 1), HEgEHIF R R RS
RIEL ] =B BRI WEIER L HE 22 L R A
BELENERCUE , SRR A T T AR AR VU [ AR R J3E
SRR IE o SE 10 g RARDIURRIRG, R EBOR T
FRRITIUBUA R, TR & Mmt i oiBUA R, LA
b SRR, BRI B s 49—
A& 8 Bl = YN IR IUAR , K H 23 ) AR L
MY R RO



B A5 BRI DX 2 2 2 LR 4 5 A R I R X 5t 4 £ - 189 -

BRI

#
i -
| -

1: :l TP *%féi._-—-—-”"""'

(N

ST S "j)@i\’)@@ .2
2 B\

"0 100 km
{ |

P[] 2] [=] [
WH Wl MER HE OBRK

B SRR 2 ke oC (45 SCik[ 22 11280

Fig.1 Tectonic unit of Ordos Basin

2 HmkaOWHIE

S X0 AR 2 7 4 bk 13 M X Bk B R S
L IFRET 8 11 LTI i O W A A . R
8 LI [ A DR i 7655 10 R A ik B, 157
PR DT A A EAR A 2.5 em (KBEH S em R
FE W FERERA I RS R B TR A VR 2 B ok
e (Fr22 20 RULE) . REETHG, 4756
PN R R R L L R T R S L
SR AR A6 P 0 S [ v
RERYBRE IF 45 A REFLBRIARRR T A R
MR

BF5E IX A% J2 B FLBR B 40 A 1 3.04% ~
14.08% , 35K 8. 76% ; %% R4 7E (0. 03 ~
236.5) x 10 pm®  HH RS, J71 MR G AR, B
BEREIA 236.46 x 10 7’ Ay 4 Yok F-
BEAEN 0.38 x 10 “pm (F 1), diF 1 WL
il B OS2 BB B R AR, 2
Y BT

F 1 BRI IE 22 LR AR S S IR AR
Tab.1 Basic information and physical properties of samples

from the Yan’ an Formation in Tiebiancheng Area
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Tab.2 Characteristic parameters of micro pore throat structure of samples from layer 8 to 10 in Tiebiancheng Area
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Fig.3 Cast thin sections and scanning electron microscopy photographs of Tiebiancheng Area
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Fig.5 Fractal characteristics curve of samples from Yan 8 ~ Yan 10 layers in Tiebiancheng Area
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Tab.3 Segmented fractal dimensions, cumulative throat sizes, and permeability contributions of samples from Yan 8 ~ Yan 10

layers in Tiebiancheng Area

JE4EEL BTk % TIHR/ % TR/ %
Jo4 2.283 5 2.9962 0.7679 4.56 2.4355 0.996 9 83. 89 2.1434 0.998 6 11.55
J71 2.5230 2.5248 0.9626 86. 88 2.6334 0.969 0 11.48 2.6069 0.8124 1.64
J114 2.3278 2.9944 0.9325 3.85 2.4727 0.992 0 85.47 2.269 3  0.999 8 10. 68
J175 2.172 1 2.8986 0.5525 40. 74 2.2014 0.984 4 57. 84 2.776 6 0.910 6 1.42
W550 2.6174 2.6174 0.997 3 / 2.6174 0.997 3 / 2.6174 0.997 3 /
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Tab.4  Statistical table of oil saturation of samples from Yan 8 ~ Yan 10 layers in Tiebiancheng Area

RESh S JA FLBRE/ % BiER/10 7 pm’ Erim AR %
J175 JE 8 14. 00 1.21 78.56
J175-1 ZE 10 8.21 0.08 66. 09
J1752 9iE 10 8.42 0.14 53.73
J116 JE9 5.12 0.13 69. 85
J224 FE9 6.24 0.04 71.79
Jo4 ZE9 11.17 0.24 67.34
J71 ZE 10 14. 08 236. 46 77. 44
J114 L9 6. 83 0.03 65.79
Y267 JE8 12.70 73. 15 71. 14
W550 FE8 3.04 0.05 59. 86
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