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Clay minerals characteristics of tight sandstone and its
impact on reservoir physical properties in Taiyuan
Formation of Block Linxing in Ordos Basin
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Abstract: The clay mineral content is high in tight sandstone of Taiyuan Formation in Block Linxing of Ordos Basin, and it
is one of the important factors influencing reservoir properties. However, its characteristics and formation mechanism have
not been systematically studied, affecting the description of high—quality reservoirs. According to core observation, thin sec-
tion identification, X-ray diffraction and physical property analysis, the content and morphological characteristics of the
clay minerals is clarified. Moreover, its formation mechanism and the relationships between the clay minerals and the reser-
voir physical properties are discussed. The results indicate that the relative contents of clay minerals in tight sandstone of
Taiyuan Formation in Block Linxing from high to low are: illite, kaolinite, chlorite, and illite—=montmorillonite mixed-layer.
Most of them fill in the intergranular dissolution pores or intercrystalline micropores. Hot water erosion is the reason for the
clay mineral formation. Zijinshan pluton affects the relative content and plane distribution of clay minerals. The relative
contents of illite, kaolinite, chlorite, and illite—montmorillonite mixed-layer are high near Zijinshan pluton, while the rela-

tive content of kaolinite is low. There exists a negative correlation between reservoir physical properties and the three types
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of clay minerals, including illite, chlorite, and illite—montmorillonite mixed-layer, while there is a positive correlation be-

tween kaolinite and reservoir physical properties. Influenced by clay minerals, the high—quality reservoirs distribute in the

northeast and southwest of the study area,and they are the favorable targets for the later exploration and development.
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Fig.2 Scanning electron microscope(SEM )of the clay minerals in tight sandstone of Taiyuan Formation in Block Linxing
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Fig.4 Distribution map of rare earth elements in
Taiyuan Formation of Block Linxing
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Geochemical parameters of rare earth elements
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in Taiyuan Formation of Block Linxing

¥4 LREE HREE YREE LREE/ (La/ (La/

SEu 8Ce
Gi% (109 (109) (10°) HREE Yb)y Sm)y . O°

T6-1 9323 877 102.00 10.63 1626 278 0.85 1.11
Ti-1 173.83 8.08 18191 21.52 37.63 6.36 0.40 1.04
T1-2 124.19 5.83 130.02 21.31 46.25 6.40 1.17 0.97
T2-1 13275 13.86 146.61 9.58 1694 394 0.59 1.12
T5-1 3192 472 36.64 676 492 6.17 0.57 133

+ (HREE) ¥ % & 4 8.25%10°, LREE/HREE (& F-
B34 13.96, HLARHG + % 4 R £ 7 i i oo
AR A BUARAE , H 8Eu N 0.40~1.17,F1 4 0.72,
SEu B ARG S8 AR EB A BE i IE S8 . 1 SR P SR XS
POK VTR £ W, BOKZMREH R+ E
& ERM A58 TR BRI Eu iE 55
HRAAE ), H AT D I 2% DX B K T 21 AR A
HPpokS 51EH, RS 5BEARY2],

HRAE 740 R S0 I 2% DX e by A FURD 5 i
2 SR 2 W T, L6 I A K R 4
1 846.96 m b K B 1 Bk IR 5 46738 Jon 4% i VR FHIE B
AR N A L3 HE R IR 4L BT AR &b g s K
L a WA B K AR s R R LR R AR
24 2 082.98 m FI K 5 ZH 2 100~2 105 m &b A] Ui, J5E J3
G328 60 1S m AR A R, LAA 3
F DR MINA LKA, 28R SR, TRk
W, AR Z A, D E R A, B R ES
Fa U DA 2 TP A L U BH I 2% DX ey A
Fe TR BN SR A K LG Bl I ET UL X
PRI AR F2 R A SRR F R Y
23 Z£EEXFITYWEERSHHZME

2 4 1A TR 3 0 4 1 R ) o B o AR
VOO AR 5 i L e ARV T TGS 0 2 T 1 2 A
Koo MRk, e A kAT WE S5 0
YA & i oy A A — 2 L C R (B 5) . pf
FIAT FET B i (E X R B A T A AR R A,
HAE KT 50%, [l Ge AR A2 A, DRI A AR 5
BTG, AR TR RS A S U G2 iy P A R X
B AR, X B BT XA R R 5
JR A AR T I B TR R K i 2 LR R )
AW, 245k ) — 2 R A, B A
FLBK 55 WA & A VIS R T R A, TR
A — W AEAE 2 AR B R R A B, R, R
AT ST R 125 A 1) DX IS TR D, (A 1 4 A
XF o B (] 5a) .



-32- WO M o5 R Ik ® 20194E 11 A
0 0 20 km
L L 1
0] s %t 4 5 (%) =] X e st HA 8 (%)
5 2 s G %
. 90 (O] #ahsak 85
(0] %4k 85 80
80 75
75 70
70 65
65 60
60 55
55 50
- 50 - 45
— 45 - 40
- 40 —— 35
L1 s - 30
Ll 30 - 25
L o5 - 20
L5 15
Ll s L 10
—- 10 -5
—- s Lo
b—p U4
0 20 km \\\\ )
=] & sein st A (%) =] X g Ys HR 2R (%)
H 2% 65 L= 12
(O] %4 ek - (O] %4 wEk s
50 14
13
45 12
40 11
/] I| \\ 35 10
30 9
25 L g
20 7
15 T ¢
\ ’ 10 1’
- 4
> -3
0 - 2
-1
T8 — 0

c—4ke A

d—HZRE

5 EXERRKEEAHFEWERITHENSETESH

Fig.5 Relative content contour maps of clay minerals of Taiyuan Formation in Block Linxing
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Fig.6  Cross plots of clay mineral and reservoir physical properties of Taiyuan Formation in Block Linxing
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Fig.7 Reservoir contour maps of Taiyuan Formation in Block Linxing
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