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Abstract ;: The microstructure of tight reservoir affects the charging efficiency of crude oil , and restricts the abundance and
distribution of tight oil. Based on experiments including the physical simulation of tight oil charging,stable rate mercury
injection, Scanning Electron Microscopy (SEM) and nuclear magnetic resonance (NMR) ,the charging process of crude
oil and structural characteristics of pore throats of the tight reservoir were quantitatively characterized, and the effects of
diagenesis, authigenic mineral growth patterns and pore throat structural features on oil charging in tight reservoirs were
discussed. The results show that the oil charging process can be divided into three stages: initial stage, rapid-increase
stage and slow-increase stage. This is a result of the dynamic balance between displacement pressure and capillary pres-
sure during the charging process and the distribution of main reservoir space. In detail , there are two increasing modes in
the rapid-increase stage, namely, the sustained rapid-increase and rapid-increase by pulses. The two modes reveal the
differences in the distribution characteristics of mainstream throat radii in these samples. It is found that diagenesis,inclu-
ding compaction , cementation , dissolution ,and authigenic mineral growth, has greatly affected the size and distribution of
reservoir space and throat radius,and determined the quality of tight reservoir. Therefore ,under the condition of abundant
oil source,the key to tight oil enrichment lies in the sufficient driving force and high-quality reservoir,and thus the sand
bodies near the open faults/micro-fractures are concluded to be the favorable zones for hydrocarbon exploration.
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Fig. 1 The schematic diagram showing the mechanism of

tight oil charging instrument
1 e i s 2— B R 585 3— K 84—l 2 s S— R T 1R Ik
i 56— IR ;7T — =3 IR s 8— K A3 B O —PE I 5 10—h¢
R T —K 5 12— e 22 AR 13— Inl R )

ASI L1 FEE KRN Ry, T R 4 A3 75
%ﬁ?i (e}

1.2 LRIFERERSH

SRy T el S T 3 b SO L A I AR
R AR P L 7 b g S S 0 BB A i e A b )2 K o
BCLUAG N 44 mPa - s BN 0.75 g/mL 1Y J5 3 i
T30 1 b 1 % oK, K B Sy NaHCO, Y, %5 i o
1.02 g/mL; fEIRAH IR BEMHELE 22 °C, SLIRAE A i
10 5B CP2 (RS T ) ATRS3 -2 JR(REAL IT ) SR
PUBLEUERD A AR SRR 1 iR, 1 SRS TR
75,6,8,9,12,15,18,21 F125 MPa 9 /MJF /7 5 R %L
TS, RIPETK 121.5 b, TS A RERE T
Ak 8,10,12,13,15,18,21 F1 25 MPa, Eif il K
97.5 h,

1.3 HEFMHMEELKELER
1) FELEM R 5 1 22 A R S AR
JERHAE S R v il K BT AR B S TR 5 B
AN BT R LA T B P IR A o B SRR T 1Y
®1 HEHRAIXBEOERELSH

Table 1 Basic parameters of the samples in

tight oil charging experiments
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Fig. 2 Characteristics of tight oil charging
a,b. SRS RE N T FIRE A A RARFE i i P2 i 7
TEFE T RIFE I I ) AR AR s e PHRAE b 2 Joh 00 R0 B B 78
JE S BALRHIE

G5 N A A 23 B BT 05 i, DA 4 1k e, SRR
HORFEAE . B, 78 R —3KOF TR R, BEE S
T (9 S, D ) i e 8 T ( RS R - 72
NI R R WINBL 8 S U] N S
(K 2a,b),

2 fEE R LI R LRSS A R

2.1 FLERFOMRIE SR FHIE

JEr A RO S S AU S B AR DX - LB FI I T 1Y 78
FEAT R o SRR T oK RE 6% R D X — R 4 , it i Bl
L o S 6 8 S i 72 L B R ROUE 7 1 1o e



1200 £ 5 KRR MR 40 %

0 4 08 b
60 |- O L — LR AN B

£ 50 | —— Bk P 0.6 - e WS RN B

o0 FLBEHER AN £ 6 pm

B 5o | mitt A i 04 -

= z

H 20 - & ool
10 |- L A
0 Ll il 0 TN, |
0.01 0.1 . 10 0.1 1.0 50

EHES /MPa W3 242 /

70 08 -
of © s FUBRSR IR

S 50 - T MHERIBAL 27 i 0 027 um i

40 b FLBRE R M I 0.41 pm N

§ s MR B 04 /

) z |

# 20 | 2oL
10 | Lo
0 i L L N | 0 i PROAT/IRZ/ VAN S Y | L
0.01 0.1 1.0 10 0.1 1.0 5.0

BEES /MPa

W3 A% / um

I3 PR o TR SR il 2k
Fig. 3 The stable rate mercury injection curves of two sanples
a,e. HIRER T RS, T RBURI A L b, d 20 Eah T AR & 1175 LB 8 B4 2 SR 160 7 B2 16 it
(PR T, I, T3-SR T S0 4 ) I B L e il I P G 01 e 42 T v B )

ARTFB S RO R BRI DL K S 2
LB E e A T, Bl S A IR — R E DL S
ZIEE LB X — i RS R s TR S
(R B8R e B Aot A o AR AR FL IR R S 194 2 O AR AR, K
JERE AR T AR 732l 3 BB .

JEoRF, i TR R s 8N AR R 1 L
RGh It A EAGR (K 3) o ke [, BE R/
T 1.23 MPa i) RBURIEAFEALN 6.2 % (& 3a) X
PLAYIEE AR KT 0.6 pm (18 3b) o Fei I 7E B
JI/NT 1,79 MPa (Mg 42 KT 0. 41 pm) B B UK
TP 8. 4% (18] 3b) o JR ok Sk T8 14 32 5 1A
ME TALBR IR IA R (K 3) Ul T B Btk i
FEARE A, W, B BOE Sk R0 T 15 )
.

Bl B RS N (B R 1.23 MPa
F+%3.06 MPa, [&] 3a) ,HE i [ 7EMRIE 42T 0.24 ~
0.60 wm YOl A Bk ok fe Vs g i (&1 3b) o [a)RE #
i I FEMEIE AR T 0. 18 ~0.25 wm (BEH K4 T
3.0 ~4.1 MPa) {13 Fl 4 2 oK et o a3 i (181 3b) .
TEMCRIT B, ERAR L B AN ok A KR (B
i B FL B FINGR E FEoR B AFAE 5 22 5 o AR T B9FLBR
R B L TIE , SR AE i 109 FL B i oK & 70 T
(& 3b,d) o BBk ok il i Sl oK 1 1Y 2 5K
DL b FLIR AR 1k R iR R A ] St , R B
BlE SCHAL - M il BB o

Bl R 92 O FR 2E 30 AT, SRR T AT LAY
B S5 7 85T 3.06 MPa A1 2. 72 MPa( [& 3a,c) .

IR K 2 /N F 0. 24 pm 10,27 wm (F b, d)
I SR AT A S I B R
Tk, FLIRAGE R A b A . B, BB
A7 S W B I B

2.2 FLERMMRELSHERT 5%

RIRPHAE LA oA e W] 22 5 (LA %)
AETE 100 ~250 wm) fHEES: T HOAEES &4 H 20041
B 4a) , SEHES T BA S R AL (MRS O
FEGRGIAH ) oAb, AR G 0 e 3 A2 0 A s
Fesh A9 0 A5 JE B 98 T AF i I (FEdh 1:0.2 ~
1.0 pm, #E5H I1:0.2 ~0.5 wm, |8 4b) , XLz W 7E
FLk b RO A I AL LE eae i T s AR v (1R
de) o ANTRIFLBR AR A i 11 % ik T8 E o > T
a1 (I 4b) o PRI, AR 40 FL MG B9 RO FVERCEE 4 i Y
fEEVEREFNZ IR RE S I 22 TAEM T o

3 A RS K AR AR R AR

JE2E 0 52 2 L Bt = 8] 8 52 R iy A £ 5
R o UG R AL B IR S A 1T A RS A
TAEFIH SR TR T (E1S) o FEah T A it 0k e 42
it 28 A 5, — A ik, KL TR]FLAR O R s TR I
2k - SR R LA T AR ALK (8] 5a,b,d,e) .
SEALBRE A 55— B P B 2ROk 4 3 b A
(IR AT AT E T Y, B S, £) o B ifLE PR
A ity P8 o S S, HEHROR ] RORE PR L AE A i T



PO, 5. SO M GO e Sh A A L i R 1201

556
35 - 700
30 @ A — B L R 600
251 L L T
X —e MEE | B <&
5207 —o- PR g 7400 -
st B 1300 E
K =
10F ~200
5k ) 4100
0 Le-oeolee E 0
0 50 100 150 200 250 300 350 400
FLBR 42/ um
30 1600
70+ b 41400
60 - 41200
S50t 41000 £
™~ ~
5 40 F 1800 g
K301 1600 =
20+ 400
10 - 4200
04 0
0.1 5.0
18
N 11
<} [V ——- FER
= 10
¥ gl
B 4L
4+
| \,
(2) ‘\4// I =N |
0 200 400 600 800 1000 1200
FLMEE

4 BURMHE LIRS B AR E
Fig. 4 Distribution characteristics of the pore-throat
parameters in tight reservoirs
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