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Fig. 1 Top surface structure map (a) and comprehensive stratigraphic histogram of the Lucaogou Formation (b)

in the Jimsar Sag, Junggar Basin

AC LA MR ) 3 o W 28 i (B 1a) , & R
FOAIE BT Rl P9 244 5 5 N IR 2 PR B (32
T[UESE,2014) , 32 K L&A SRS sh M 25 &
| % E — BRI AR R A TR (RT3 4%,
2013 ; 5K A1 4, 20175 il K JHE 45, 2017b; B 38 55,
2017 ; 22K 4245 2021) (K 1b)

PR AR IR A R R A o A, A R
KBRS, B R 88 [T —10,
BLA MR &, TOC 3R 4. 59% , A 1218 &=
(S,+S,) ZKTF 6.0 mg/g, J& T IfF—H b1y A= i
KAV RS, 2017a) o PR ALHLZE BRI
SN LE(PL) R (PL) BB, EE L FEA 8l
SR RIS AR FRAS Tl ( £ /N5 2019b)
(Bl 1b) . MEZF Wy 2FE, TEA A KA K
PRECET W R F 0 W (3R 1), atE 2 Al ks
XY\ m R IEEE AR, REWE oS KA
BB S ZEWE SRS B e
kb SR A5 (1) B AN E =
KARBRAMNDE = BOE s FRE, Hm

AR A AR L ERAR AR T A R I
PRZ BRI

2 A= FLBU R AR

TUA AR 2GS 2 [ A 2 i 2 ROBE AL
A LA MR 0 AP IRAE,2019) , AR A
A S R BRI T A5 R it )2 FL IR LR ] %5
FL R FLA R B AL 32 (B 2a) , AR il 41
o3 EENBENER A B BUA S . TR ORVE
AR A HILR ik i 56 T 2 O A s 7= A i il ) 32
BRI, PRV T S DU YR R R S YR A 2
S BIRC IR &, 5 IR AR DG A FLIR i A
LB 80% LA I (£rHHSE, 2017 5 IEI#KSE,2017) , BF
I8 X Sh AL B A W 4 S e S A= FLRR, 28
BRI A R RFL AR AT S B L A 0 S Rl LA 2
LAY s EL (B 2b d) .

PR L AR Z LR BT 8. 0% ~23. 1% , 8
BHRIE0.012x107° ~ 1. 830x 107 pm?, i fL IR &
s LA BB (R 1), R RIE P



1A

X4

S5 ETE

/R

AL AR

VN

(1 T 2L A A B RO A7 AR I B s A AL 3

R 1M /RE M E ATE/R M A EAA MR W AE R R E

Table 1 Mineral composition and physical properties of the Lucaogou Formation reservoir in Jimusar Sag, Junggar Basin
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Fig. 2 Reservoir pore and oil-bearing characteristics of the Lucaogou Formation in the Jimsar Sag, Junggar Basin
(a) RilEE LSRR AL AL A AR AR IO FE, By &, 50 (B 0) Wi, J10016,3318. 69 m; (b) #I AT #h AL, 4K —foK
FALBRI E I, F BT - SR BCRAE BORIBA T 5728 ' I 7 S S A F BE UL, 110025, 3549. 29 m; () K G B 48 Fu LAY
WAL, B FIOCR Y R SR LS, 110022,3477. 22 m; (d) UESUIRG SR 20 fh R L, 26 4072 1w W AT B4 5y

I, G TS B & S R BT ,110012,3313.99 m

(a) intergranular dissolved pores and intraggranular dissolved pores, dissolved pores are filled with strip albite, fine siltstone, casting(blue) thin

sections, the Well J10016, 3318.69 m; (b) albite intercrystalline pore, the nano—micron pores contain oil, and the heavy oil occurs in the form of

filling and thin film, field emission scanning electron microscopy observation after argon ion polishing, the Well J10025, 3549.29 m; (c) heavy

component oil filled in intercrystalline fractures in nanoscale, field emission scanning electron microscopy observation after argon ion polishing, the

Well J10022, 3477.22 m; (d) intercrystalline pore of honeycomb—like mixed layer mineral, the surface of clay mineral adsorbed heavy component

oil, field emission scanning electron microscopy observation after argon ion polishing, the Well J10012, 3313.99 m
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Fig. 3 Pore distribution and oil saturation characteristics of sweet spot reservoir of the Lucaogou Formation

in Jimsar Sag, Junggar Basin
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Fig. 4 Occurrence characteristics of pore fluids in shale oil reservoirs of the Lucaogou Formation in the Junggar Basin
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(a) confocal laser scanning microscope analysis, purplish red is medium component oil and blue is heavy component oil ;

(b) nano CT analysis, red is oil and blue is pore water



it I 2022 4E

6 o B
900 #=:j10025%¢  ___ 35 P LA B
R E 9N sealed coring
_ 750 #RBE:3555. 06m A sample
2 . FORMME: 16.79% 7/ \\ {0 MnCL B LR
o . — after saturation of
g 450F i MnCl,solution
gp
41 300-
150+ A
\
0 ) Y L J
0.01 0.1 1 10 100 1000 10000
T, (ms)

P 5 IS ZR S 7t AR B TUT o 4 e ) 2 O A
WA R G T, TERFAE
Fig. 5 T, spectrum characteristics of fluid occurrence

in the Lucaogou Formation in the Junggar Basin

FLBRET TS B AL P e B (& 2¢) o iR
ERAEIBRA S = BB A AL AR,
FELE T BREAT LB, ASBE LA ke e 7 3058 i ik &
s SRS VWD VR S0 < 17 S el 1Y RS i
(=, I AEROR AL rh 22N FLEE A, X5

MR EME E N RGN BBEE, T
FLBR AR E], FLEE A K IR IEANFF A, BRI 0T 5 70 A
RIRA R IE B AR 2 )5 R K A T
FEAH)Z NFRE DT T IO 7K 5 A R
4.2 A FLBR 3% T R B
4.2.1 fEEARERE

A AR AE R e KT S A LR o
TFF 5% 2% BRI 1 I e A6 T B0 h A o 3 ok (A 7
A5 201500 2 1% ,2017) , SEmGd 2 R I 5%
(1) F LR R AR YA A LR A0 i v
TR

VUAT Y ALRT . 2w I L6 2 1 0 P 40 R
Fade KA Y, 5Ly & s
(D), FrwoW A% A Haamialy
KA, KRR 55 R B B -0 > 41 0>
I SER A = A > KA, B0 Y 2R KR R,
TRIRER I ) S K Ay & HAT PR Vi W AR A1E (Bl 3R
4 2003; B84 2015) . ILANE @ ERALY), N ik
WRSEIME Y, 7 BN ALY BT AL IR JF 3R 8 | I
WA IR IR R AR, TSR R s Ak

we | P, | T EN It K, | x| E |~
Bl | 260 240 220 200 180 160 140 _ 120 100 _ 80 60 40 20 (Ma)
1000r BB B B
g
g2000 -
H 4
rfR 2H 4R
3000} , 2
4000
LB L
EA JB 4 vk AL B
50 — LA
porosity evolution curve
__ 40 0 SR AL h 2k
= oW, % e theoretical compaction
X pore reduction curve
kL AR TL B
= il e >
20 K FLBR
1 Ve
10k S TT——

P 6 YEME 1% £ M 78 A I 20K M e Y LA = L e 1]

Fig. 6 Reservoir burial history figure of the Lucaogou Formation in the Junggar Basin
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Fig. 7 Microscopic occurrence of sweet oil and water in shale oil and its adjustment process of oil and water relationship

in hydrocarbon charging of the Lucaogou Formation in the Junggar Basin
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Microscopic occurrence characteristics and genetic mechanism of shale oil

in sweet spot reservoir of the Lucaogou Formation in Jimusaer Sag

LIU Jin"* | WANG Jian"?’ , ZHANG Xiaogang” , SHANG Ling” , WANG Guijun® , Aini + Abudureyimu®’
1) Key Laboratory of Xinjiang Shale Oil Exploration and Development, Karamay, Xinjiang, 834000;

2) Research Institute of Experiment and Detection, Xinjiang Oilfield Company Peirochina, Karamay, Xinjiang, 834000

Objectives: Jimsar shale oil in Junggar basin is a typical continental shale oil in China. The main purpose of

this paper is to study the microscopic occurrence characteristics and genetic mechanism of shale oil in sweet spot

reservoir of the Lucaogou Formation in Jimusaer Sag.

Methods: The occurrence characteristics of shale oil in micro—nano pores were studied by FESEM, LSCM,

nano CT, NMR and other experimental techniques.

Results; the sweet spot reservoir has a full scale oil bearing characteristics of nanometer—submicron—micron.

At the micro—nano scale, oil and water occured in the form of heavy oil attached to the wall of the pore above 2~

5 pm and filled in the pore below 2~5 pwm. The intermediate oil occured in the center of the pore above 2~5 pm,

and Pore water content is small, isolated in the center of the pore above 2~5 pum, and is encased by intermediate

oil.
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Conclusions ; The occurrence of shale oil in micro—nano pores is not only controlled by hydrocarbon generation
overpressure charging, but also affected by adsorption and multi — stage accumulation. The main reason for
hydrocarbon adsorption is the change of pore surface wettability from hydrophilic wettability to lipophilic wettability.
The multi—stage accumulation results in the difference of oil quality and high oil saturation in nano—micro pores.
The heavy component oil injected into the reservoir by hydrocarbon generation overpressure in the early stage and
adsorbs on the pore surface under the oil-wetting condition. As the adsorption layer thickens, the nanoscale pores
are gradually filled and the pore water is displaced to the middle of the larger pores. Later mature intermediate
component oils are further charged and adjusted in this manner. The research shows that the western part of the
depression with large buried depth is the favorable exploration direction. The heavy component oil in the micro—
nano pore is the direction of shale oil EOR in the future.

Keywords: microscopic occurrence of shale oil; wettability alternation; genetic mechanism; shale oil; the
Lucaogou Formation; Jimsar sag; Junggar basin
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