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Abstract

For the problems of strong heterogeneity, potential water sensitivity and poor overall oil production
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effect of fracturing development in the formation in Dayou-3 well block of Junggar basin, it is par-
ticularly important to clarify the reservoir water sensitivity mechanism in this block to provide
guidance for selecting appropriate working fluid. In this paper, laboratory experiment of water-
rock interaction and analysis of rock mechanical property were carried out. According to the col-
lapse degree of water rock interaction, the rock samples are divided into three categories: not col-
lapsed (Class I), slowly collapsed (Class II) and rapidly collapsed (Class III). Both Class II and Class
III rock samples belong to the category of soft rock. Through the analysis of mineral composition
and content, microstructure and soluble salt of rock samples for three types of typical rock samples,
the experimental results show that (1) The high total content of clay minerals (high content of mont-
morillonite mixed layer and high proportion of montmorillonite) is the fundamental cause of water
sensitivity; (2) The degree of rock collapse is positively correlated with loose cementation, mainly
intergranular dissolved pores or developed structural fractures, high content of (iron) mud and sol-
uble salts in the filling material. For the rapid disintegration analysis of Class III rock samples, it is
believed to be caused by the coupling effect of multiple factors.
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Figure 1. Changes in soaking state of rock samples over time (30 d)
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Figure 2. State of rock block over time (24 h)
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Figure 3. Distribution of compressive strength data of rock samples
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Figure 4. Changes in compressive strength of non collapsing rock samples soaked in clean water
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Table 1. Typical rock sample clay mineral composition and content analysis results
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Figure 5. Typical rock sample scanning electron microscopy image (4500 times)
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Figure 6. Relationship between rock sample collapse and clay mineral content
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Table 2. Microstructure characteristics and composition analysis of typical rock samples
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Figure 7. Typical microstructure of rock sample
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Figure 8. Comparison of ion concentration in aqueous solution of rapidly
collapsed rock samples at different soaking times
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Figure 9. Relationship between rock sample characteristics and disintegration
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