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Pore evolution of shale oil reservoirs in Dongying sag
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Abstract; The Paleogene Lower sub-member 3 and Upper sub-member 4 of Shahejie Formation in Dongying sag are a set of low-matu-
rity continental shale reservoirs. By means of rock thin sections, argon ion polishing and scanning electron microscopy (SEM)analy-
sis, magnetic resonance technology, high-pressure Hg injection and cold nitrogen gas adsorption experiment, the pore structure, po-
rosity and other information of shale reservoirs are acquired to further analyze the influences of mineral content and organic matter
content on porosity and pore size. On this basis, the evolutional characteristics of main pore types is explored using diagenetic ther-
mal simulation experiment. The results show that (1)Shale reservoirs have complex pore structure, the micron-nanometer reserving
space has the reserving capability of liquid hydrocarbons, and the free-phase oil is mainly distributed in the intergranular dissolution
pores of calcite with large pore size, the recrystallized intergranular pores, the intergranular contracted fractures of clay mineral and
other pores. (2)Shale reservoir porosity and pore size are directly controlled by framework mineral and organic matter content; the
porosity is linearly and positively correlated to felsic mineral content and organic matter content, while negatively correlated to car-
bonate mineral content. (3)The buried depth of 2500-3500m is the key depth interval of pore evolution. In this interval, the concen-
tration of organic acid and the increase range of pressure coefficient for organic-matter hydrocarbon generation and expulsion are well
corresponding to the high-value zone of porosities; the formation of reserving spaces in shale oil reservoirs are almost all related to
the diagenetic evolution of clay minerals; the reservoir porosity is increased by the framework space consisting of calcite and other
carbonate crystals with high compaction resistance as well as the carbonate intergranular and intergranular dissolution pores formed
by dissolution associated with hydrocarbon generation and expulsion; the matching effect of hydrocarbon overpressure and dissolution
results in a partial increase of porosity in 3500-3 800 m, where the size, distribution and connectivity of pore system are significantly
improved.
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Fig.1 Types of reservoir space and the occurrence position of shale oil in the Paleogene shale reservoir of Dongying sag
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Table 1 Sizes and types of pores in major rocks
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Fig.2 NMR T, spectrum of shale in Dongying sag

) AR B L IR DN A5 2R A SR AL B S KT R ) &%
EREMEIEMEERE 3 ], 5H LT Y E R RS
IEAR R AR LIE 3(b) |, SRREREL A ) S AR A fAH G %
AL 3Ce) Jo X —AHRAE 5 RO S T A5 R — 2.
ik AT ) SRR B A /) AT SR TR e A v M
A SRR TR ALBR A PR AT L BR UL Z 50 3 W) R
P i 14 2 00 be 2 A TR W e AL AR P R AR 4

BT A RTREE 12 A (255 2.1 3 6 VR
it

T R AR IR %

AN R R A SRR fLAE . B R WA BoR L Y8
7 1A 5 A AR A B0 FLAR FFLIR RS /N, 5 3 + 4%
B0 ¥ 5100 A DU o B R 36 7 90 114 27 B 45 % 7t 3
B FR T FL B A e SR 7 S 4838 . 7EALBRARE 1, O
il A A R 1 B2 R K A L B2 MR R IR
s FLABLA 1A AR S SUZ R TR IR 5 LR RS2
0.6 pm®, UK TR A FLARFIR T 1 pm’

KIERGY RF 0 & & 5 RORBALB 4L
RREFEMCLR, ARG BRARER ALK R
L 4Ca) | BFRER ™Y & & 5 90K Ok RALIE 1 %
R LE 4], —FHE B TR 259K %
SRR )5 BR AR BT A B T 1) Ak T S B
HBR AR 59— Jr vl B8 5 Bk MR 5 0 9 L 2 Jr
it A0 2 225 R R 4 i 0D T DR AR YR R O A A (R
S50 Z 0 A5 6] R T RA & E W R LB
6 D A LA A K ot ) L B R
222 AMBAELEILMAFTHX A

ARE MY = F W BRIV U 1 B T A LR
JERGE , TREAR DL TR 2, TOC>4. 0% I, fifg |2 78
WACTE B A R AR IR AL TR B 4% DL A
ALt HmFEE R RS - AR &AL

3 MEABRESTETYAEXR

Fig.3 Relationship between major minerals content and porosity of shale
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Fig.4 Relationship between major minerals content and nano-pore size
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Fig.5 Relationship between the organic content, maturity and porosity
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Fig. 6 Evolution characteristics of shale porosity and process of shale diagenesis in Dongying sag
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Table 3 Information of experimental conditions and geochemical parameters of simulated samples of diagenetic thermal simulation
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Fig.7 Major pore types evolution characteristics at different temperature-pressure conditions
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Fig.8 Clay-mineral pores evolution characteristics at different diagenetic stage
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Fig.9 Carbonate intergranular pores and dissolution pores evolution characteristics at different diagenetic stage
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