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Abstract ; Taking the eighth oil layer of Yanchang Formation in Xifeng oilfield in Ordos Basin as an example,
this paper investigates reservoir characteristics through cast thin section observation, SEM, image analysis and
whole rock analysis, and studies water sensitivity through core flow displacement experiment. In addition, the
changes of microscopic features within cores before and after water sensitivity experiment such as clay mineral
occurrence and pore structure are qualitatively and quantitatively determined by using SEM and capillary flow
porometer respectively,so as to investigate the mechanism of water sensitivity. The eighth oil layer of Yanchang
Formation in Xifeng oilfield is a sandstone reservoir with ultra-low permeability. Its clay minerals are dominated
by kaolinite , chlorite and illite , with no montmorillonite but some mixed-layer illite/smectite (only 11. 4% ). The
degree of water sensitivity damage is moderate to strong. The damage from expanding clays is limited. The mecha-
nisms of water sensitivity damage in cores include reduction of effective throat radius caused by secondary

amorphous ; damage or scattering of the paragenetic structures of clay minerals ; dispersion of non-expanding clay
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mineral assemblage and cracking of their single crystal ; collapsing of structure of matrix in pores and throat-plug-

ging caused by migration of fine particles.

Key words : water sensitivity ,clay mineral , effective throat, ultra-low permeability sandstone, Xifeng oilfield , Or-

dos basin
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Fig. 1  Main reservoir space types of Chang 8 oil layer in Xifeng oilfield
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Table 1 XRD analysis of clay minerals in Chang 8 oil layer
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Fig. 2 Microstructure of lay mineral s in Chang 8 oil layer of Xifeng oilfield
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Table 2 Result of water sensitivity experiment in Xifeng oilfield
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Fig. 3 Curves of water sensitivity experiment in Chang 8 oil layer of Xifeng oilfield
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Fig. 4 Characters of microstructure after water sensitivity damage in Chang 8 oil layer of Xifeng oilfield
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Table 3 Pore structural parameters before and after water sensitivity damage in Chang 8 oil layer of Xifeng oilfield

WRK BB,

* (10 )

C[E

Kb 3 AL

AR pm FRALAR pm 5 S/ MPa

gl
T g 22

SN
L2/ pm

JE 4R
KIS
JE 4R
KEE

0. 347
0.170
0.129
0. 032

0.3399
0.4390
0.990 4
0.371 2

66 -63

75 39

1.005 3
0.786 0
0.996 4
0.562 7

0.287 0.226 3 0.989 1

0.367 0.254 2 0.424 2
0.289

0.512

0.044 1
0.210 7

0.982 8

40.00 1

o RS
m KRR

35.00 |

0.95~1 F=——=1

1~1.005 3 ==

w [=] w (=] w (=3 w (=) w (=3 w (=3 w (=] wy (=3 wy (=] w
QA= = A& N @A N F S B O O K0 &
©S 0 o 0o o oo O 8 o o o o o S o o o o
o i I} i 1] i i 1] 1] 1 i i 1] ! 1] i 1] 1 1]
L ©O n O O v O v O n 9O v O v O N o
S @ = = & A& o 6 S § o o W b = o S

g. O O O O O O O O O O O o © o o © o

AROMEIE 4%/ m
3 i YN W - y
S PYWEN I 66 — 63 Lo /K BT | J5 A R T8 242 53 A1

Fig. 5 Effective throat radius distribution before and after water sensitivity

damage of core from the Dong 66-63 well in Xifeng oilfield
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