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Abstract: The mudstone of the Nadu Formation in the Baise Basin is a critical layer for shale oil exploration in Guangxi Province. This
formation is predominantly characterized by massive matrix mudstone. In contrast, shale oil enrichment layers in other petroliferous basins
are primarily dominated by laminated shales, which differs significantly from the matrix mudstone in the Nadu Formation. Recent exploration

findings suggest that the petroleum generation conditions within the Nadu Formation of the Baise Basin are favorable and the potential of

shale oil resources are considerable. However, quantitative characterization and evaluation of shale oil resources in this basin remain
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insufficient, leaving the characteristics of oil content, mobility, and their controlling factors unclear. To address this, this study focuses on the
mudstone of Nadu Formation in the Baise Basin. By integrating conventional methods such as core observation, thin—section analysis,
porosity and permeability testing with advanced techniques including low—pressure nitrogen adsorption, high—pressure mercury intrusion,
nano—CT scanning, two—dimensional nuclear magnetic resonance, and multi-stage pyrolysis, we have conducted multi-scale
characterization of shale oil occurrence and storage space within the Nadu Formation. Additionally, the oil-bearing properties and mobility of
the matrix mudstone were analyzed. This research not only provide a scientific foundation for the assessment of shale oil resources in this
region but also offer valuable insights into the exploration of similar dense matrix shale oil in China. The results indicate that the matrix
mudstone of the Nadu Formation in the Baise Basin exhibits a tightly compacted structure, with micropores and mesopores being the
dominant pore types. Pore morphology is predominantly spherical or tubular, distributed in isolated patterns within the rock matrix.
Comparisons between pre— and post—extracted samples reveal that shale oil primarily resides in layered fractures less than 10 nm. These
pores exhibit small throat radii and poor connectivity. The organic matter content in the first member of the Nadu Formation is relatively
high, correlating with elevated oil content. However, due to its low maturity, shale oil predominantly exists in an adsorbed state, with mobility
estimated at approximately 20%. Conversely, the second and third members of the Nadu Formation display lower organic carbon content and
reduced oil content compared to the first member. Nevertheless, these members exhibit slightly higher maturity levels, with mobile oil
content in interbedded sandstone layers reaching over 60%. A comprehensive analysis concludes that the oil-bearing capacity and mobile oil

ratio of the matrix mudstone in the Nadu Formation of the Baise Basin are relatively low. Therefore, interbedded sandstone layers are more

promising target for exploration.
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Fig. 2 Microscopic Petrographic Characteristics of Rocks in the

Baise Basin

HRL S R TT 1 A IR R AE 50 nm DAL A FLER 45
Fay , TAR B2 ¢ DU FLER A A/ 0N , A AU T ok i kL
HER AR A AL BURRIER T SRy, 1061 80 BR R v T
e R SE B R AL 50 nm LR LB A B 4L, A] DIRAE S
HALBRESA AT R BB B 2078 5 2R i B
RAETUE A FLBR A5, AN ) B4 FLBR IR 5 ML BR 45 # 5 2L
ACPRTE FLBE PN A 0 B0 5 A 8 o AN T, 7 2R o —
WA it £ BRIV RT TR AR ] BT SRR



VU RE Gl o 5 A B0 LU RS W) . et A
G BB — 6 RS S 6 B 24 A X T gk B Y L CR T
0.40) I, W B iih £ 5 Jd B ith 22> th B r B LR L IFIE L
[ iy A2 T B A 285 1T LAy T UL b R AT D
fift 2 FLBR I 52 AR BE AU SRR AR [ PRk 55 1
H Ak 2% Bk 4 £ (International Union of Pure and Applied
Chemistry, fAlF#R TUPAC)Of) 4325, [ ER AT DL 4 Fh 271 .
HL TR 14 8% R B oty 42 247 B 0 L ) [ 3R /s A3k 2
BT FRYAEIR AL s H2 HYf 50 B th 2 B L L 0 2R 5
R AR SIKORTE B 408 AL BT 5 H3 B J 0] 35 %
7N R R e G B I £ TP R MR AN R RR ) A%
PFRRABAMEEER IR, Wb th L bl ) LT, %W
HOATACIR SR ETE AL BT, 2 T PR X 55022 5 Ha LY
MR A5 B oty £ A 22 ELE - A, AU — st AT B
Hhpag LB

MR [0 PR JE 2SR E, AR IR B 2H DU 1 AR
BAF— 56 BFF plT 2 RIS 26 H3 AL Ha B HALBRE S 2 &2
BT HCARBRAEIE S ARG . X R LR ZS I R IE
JRT BE 2 PR IR B 2 5 v A A e L B R
LA ) 04 7RG A AT BB SETE FLIR

PR A G 7R A 2 IR BE2H vUE e R ALEE
FY TR0 B, TR 5 SR P i T e o 12 00 I 13 20 0 Y LB
FROEFEATRE A0 RAE (181 4) o S % 7 (0 2 IR e 4 v
T v T T R S 56 3 W DX, 58l . 7 R 5 4 o L L
AR AT T 2~50 nm, FLERE5 G LLGAL AT AL 3
X —RFE 2 IR 152 4 0T e il 3 B AE T A OR LB
ZH

T EOMRAETUA AR Z LB R B ARIE 52 ] ks
JERIAAK CT HARX AR 4 vUA AT 48 (81 5) . CT R
FH 2 1 25 R 23w i 3 09 98 0K CT 45 48 A (B Ulra—
XRM-1200 %) #EAT 47948, I L) 65 nm 73 B4 SIS A if

20
181 —+— U191 950 mWHf —— 1959 mMBEif
16F —=— B2 036 mWbt  —o— 2036 mfik

gl T HUTIR2223 mIH A 2223 miBtHE

= —se— HPGTF2 220 mIHE o 2229 mfEHY

5120 e st 286 milkhE —e— 2286 miit

g2 10F —— HBT1H2 341 milHE —e— 2341 mBiHY

§ gL —A— HUTIIF2 344 mIlKE —<— 2 344 mBiff
6
4
2 —

0.6 0.8 1.0

04
HXTIE )

I3 (o G IR T2 e 2R A — B T £
Fig. 3 Nitrogen Adsorption—Desorption Curve of the Nadu

Formation Shale in Baise Basin
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Fig. 4 Nitrogen adsorption—desorption curve and Spatial
distribution map of high—pressure mercury injection method of

shale of Nadu Formation in Baise Basin
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Fig. 5 Nano—CT Scanning Imaging of the shale oil of the Nadu Formation in Baise Basin
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core pyrolysis of shale oil of Nadu Formation in Baise Basin
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Fig. 7 Shale oil occurrence space of the Nadu Formation in Baise Basin
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