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Figure 1. (a) Composition of newly increased proven oil reserves of CNPC; (b) distribution of continental shale oil plays in
China(Modified from Pang et al., 2023)
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Geological Setting Jes ¥

€ In the northwestern region of the
Junggar Basin

€ Semi-deep to deep alkaline lake
sedimentation

€ The samples were mainly
distributed in the lower member
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Figure 2. (a) Structural setting of the Mahu Sag, Junggar
Basin and sampling location of Well MY1; (b) columnar
graph of lithology of Well MY1
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Results and Discussion

Mineral Compositions

Table 1. Sample number, depth, lithology and mineralogical

parameters obtained by XRD analysis. X100 [ Argillaceous shale

Sample _ Depth Lithology Qtz+Fsp _Total Carb Total Clay Pyrite «’/ & % = “:“‘I“" LSl
Number __(m) (Wt.%) (Wt.%) (Wt%) Wt%)  wt%)  OFC y N Nerehae

1 4716.34 ‘Argillaceous silty dolomite 297 625 42 36 1 25 / 9 I siliceous shale

2 473873 Dolomitic mudstone 45.1 406 95 48 1 J 78

3 474043 Silty argillaceous dolomite 509 392 64 35 it S y b

4 47449 Silty dolomitic mudstone 616 331 25 2.7 1 2 b \ [}

5 475136 Dolomitic mudstone 38 505 99 17 1 S / \ 2

6 4759.42 Argillaceous dolomite 415 52.5 4.4 15 1 5?“ 50/ A\ 50 r";

7 476656 mudstone 547 387 37 30 i "y L

8 477399 Silty argillaceous fine sandstone 6.6 26 32 76 1 & £ \

9 479094 Dolomite argillaccous fine sandstone 66 256 29 44 I o Type 111 N

10 4799.67 Dolomite silty mudstone 399 56 31 11 1 75// \\ \

1 480045 Dolomitic mudstone 467 98 23 12 1 25

12 480098 Silty mudstone 57 31 43 55 i / Typel TypeIT

13 4802.2 Argillaceous dolomitic fine sandstone 36.1 44 13.7 3.8 1 A \\,

14 480495 Dolomitic fine sandstone 699 155 66 68 I / ® A\

15 481679 Calcareous mudstone 408 553 12 27 I 100 4 e N o

16 483031 Fine sandy dolomite 56.4 326 57 38 it g <o e pris

17 4835.28 Silty dolomite 379 50.4 7.4 43 1 . ., oY

18 485043 Silty argillaceous fine sandstone 613 168 92 76 1 Quartz | Feldspar(wt%)

19 4851.11 Dolomitic silty mudstone 61.6 16.3 9 7.2 11
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Figure 3. Triangular plot of shale mineral composition

Type |: calcareous shale (carbonate mineral content >50%)
Type ll: siliceous shale (felsic mineral content > 50%)
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Geochemical Properties

Table 2. TOC content of samples before and oil extraction.

Type | Type Il

TOC variation
Range(%) Average(%) Range(%) Average(%)

Before extraction 0.54-1.04 0.78 0.46-1.42 0.90

After extraction 0.38-0.94 0.58 0.27-0.85 0.55

€ The extraction process has a certain impact on samples of different types.
€ Siliceous shale have a greater amount of movable oil compared to
calcareous shale.
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Results and Discussion

N, Adsorption and Desorption Isotherms

Aj:Wrypeu € For Type | (calcareous shale):
| H3 like sample #15, ink-bottle-shaped
Al pores
f§ R e N — el & For Type |l (siliceous shale), the
g [ s 7 o , hysteresis loops can be divided:
£ o / | v slitshaped pores with parallel
7 plates(sample #12)
R e = e v' slit-like pores that are open all
Relative pressure (P/P;) . around (Sam ple # 14)

Original adsorption Original desorption  —— Extracted adsorption  ~ — Extracted desorption

Figure 4. Isothermal adsorption-desorption curves of typical v'ink-bottle-shaped pores(sample #19)
samples before and after extraction.
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Fractal Analysis of Gas Adsorption

. Original
. Let _ Nmax 1/3
or ya N(X) In(X) dN(X) [Nimax — N(X)] /
Yy22756x-2.0998 o A (X) = ’ B (X) = 1
4l R=09984 " r? (X ) T'(X ) ( )
g .
= 5l ...°
o Then InA(X) = constant + D X InB(X) @)
12 .
o : : :
N R : Table 3. Calculating the fractal dimension of shale samples using Wang—Li fractal theory.
Typel Type II
Extracted
e Lack Samples Doriginal Dextracted AD Samples Doriginal Dextracted AD
W 1 22298 2.2306 0.0008 3 22425 2.2406 ~-0.0019
B 5 2.2499 22508 0.0009 4 23157 23093 ~0.0064
or ’Zkfj::f)' 18 6 22099 22131 0.0032 7 2226 22256 -0.0004
gl 10 22257 22261 0.0004 8 22756 2321 0.0454
= 11 21921 21911 -0.001 9 22282 2234 0.0058
=i 15 22347 22307 -0.004 12 24024 24054 0.003
2l 17 22022 22004 -0.0018 14 22335 22329 ~0.0006
A 16 21759 2.1765 0.0006
o (T 2 18 2.3096 23124 0.0028
InB(X)
' ) . 19 2.3367 2.3373 0.0006
Figure 5. The Wang-Li fractal analysis Average 22206 22004 00002 Average 22746 22795 0.0049

of sample #8 (adsorption branch).
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Results and Discussion der k¥

Fractal Analysis of Gas Adsorption

Y@ L ®

o t . € The fractal dimension appeared
9 i to be predominantly influenced
L I Sl by the pore structure, including
o e o TEmese parameters such as pore-specific
o o E ! surface area, pore volume, and
5 P s Rosios average pore diameter (Figure 6
o)

TR e

Original Extracted

Figure 6. Relationships between fractal dimension and
TOC (a), specific surface area (b), pore volume (c) and
average pore diameter (d) of Type | samples.
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Results and Discussion Je 5%

Fractal Analysis of Gas Adsorption

“l @ T o)

N Ri=0.4314 < =003 € For the changes in fractal dimension of
2. E siliceous shales before and after oil

wozs & e extraction, we believe that they are the

U Uewcavmeson | Fcavmersion result of the combined effects of TOC
m::z © ; @ Ré=0.0497 and pore structure. Of the two factors,
%Zﬁ: Ri=0.0138 Z TOC may play a more important role.

R o T ractal Dimension

Original Extracted

Figure 7. Relationships between fractal dimension
and TOC (a), specific surface area (b), pore volume
(c) and average pore diameter (d) of Type Il samples.
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Conclusions jder kY

(1) Organic solvent extraction significantly reduced TOC content, with a
greater impact on siliceous shale than calcareous shale, indicating higher
movable oil content in the former.

(2) Calcareous shale (Type 1) exhibited prevalent H2—H3 type hysteresis
loops, indicating a uniform pore structure, while siliceous shale (Type II)
showed diverse loop types, highlighting its complex pore structure.

(3) Oil extraction increased specific surface area and pore volume in both
shale types, particularly in quartz-feldspathic mineral-dominated shale,
due to the release of hydrocarbon-occupied pore space.

(4) Fractal dimension changes in carbonate mineral-dominated shale were
influenced by pore structure, not TOC, while in quartz-feldspathic mineral-
dominated shale, changes were not clearly correlated with TOC or pore
structure, suggesting a combined effect, possibly with TOC playing a
significant role.
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