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Experimental study on clay mineral and reservoir sensitivity of Chang 8

ultra — low permeability formation in Wuqi Area

LIU Guangfeng' ,PAN Shaojie' ,FAN Jianming’ , WANG Wenju',BAI Yaoxing'
(1. CMOE Key Laboratory of Petroleum Engineering, China University of Petroleum, Beijing 102249 ,China; 2. Changging
0il field Company, Petro China, Shanxi Xi’ an 710021, China)

Abstract ; Experimental study was carried out to quantify clay mineral and corresponding reservoir sen-
sitivity of Chang 8 ultra — low permeability formation in Wuqi Area, Ordos basin. Thin sections were
prepared out of core samples, while corresponding analyses were respectively performed by using the
scanning electron microscopy (SEM) and X - ray diffraction ( XRD) techniques. The composition
and relative contents of clay minerals were identified. Subsequently, core samples flow experiments by
injecting different synthetic brine were performed to evaluate reservoir sensitivity. The content of exist-
ing four main clay minerals, i. e. illite — montmorillonite mixed — layer, kaolinite, illite and chlorite ,
is47% , 25% , 15% , 14% respectively. The physical property of reservoir is positive correlation
with the content of chlorite, but is negative correlation with the content of illite and illite — montmoril-
lonite mixed — layer. The differences of the morphology, properties and content of clay mineral cause
the weak — medium weak velocity sensitivity, medium strong — strong water sensitivity, strong — ex-
tremely strong salt sensitivity, weak — medium weak acid sensitivity and weak — medium weak alkali
sensitivity.
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Fig.1 Casting thin sections of Chang 8 formation in Wuqi Area
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Tab. 1 Content analysis of clay mineral by X - ray diffraction

e Jpe W fLBRE BiER LR K L YAt xS 5 i %
/m /% /(107 pm’) /% K C I S VS S%
1 G106 2164.0  10.55 0.28 21 2 12 16 0 50 20
2 X71 2220.4  7.98 0.13 23 2009 18 0 52 20
3 X266 2202.0  11.47 0.52 18 2 15 14 0 43 20
4 X278  2103.4  10.64 0.47 20 29 14 14 0 49 20
5 X302 2149.2  11.76 0.63 13 29 19 11 0 41 25
-1y 10. 48 0.41 19 25 14 15 0 47 21
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Fig.2 Scanning electron microscopic image of cores
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Fig. 3 Experimental device of sensitivity evaluation
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Fig.4 Experiment curve showing sensitivity
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Tab.?2 Sensitivity evaluation
e ALBRE/%  BER/(10 7w’ D/% D/%  C/(mg-L7) D./% D,/ %
G106 10.55 0.28 22.51 73.01 40 000 47.73 43.68
X71 7.98 0.13 33.75 74.69 40 000 44 .4 48.75
X266 11.47 0.52 49.35 62.31 16 000 43.48 34.61
X278 10.64 0.47 18.09 68.17 16 000 27.73 12.7
X302 11.76 0.63 29.69 69.77 28 000 38.89 24.37
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Fig.5 Relationship between clay mineral content and reservoir property
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Fig.6 Relationship between damage rate of permeability and clay mineral content
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