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Simulation experiment of water —rock interaction in Silurian mudstone
cap formation and its significance in Southeast Sichuan Basin

Zhang Juntao', Wu Shixiang', Li Hongtao', Liu Zhili*

(1. SINOPEC Exploration & Production Research Institute , Beijing 100083, China;
2. Faculty of Graduate Studies, Southwest Petroleum University » Chengdu, Sichuan 610500, China)

Abstract: The influence of water —rock interaction of cap rock on reservoir formation and hydrocarbon
preservation under different environments was analyzed with simulation experiment of water — rock
interaction. The mudstone cap rock samples from the Silurian Longmaxi Formation in the Southeast Sichuan
Basin were selected to react with freshwater and acetic fluid under different temperature and pressure conditions
of 30 °C, 1 MPa; 80 ‘C, 20 MPa and 160 °C, 40 MPa, respectively. Under normal temperature and
pressure, the interaction between mudstone and fresh water was very weak, suggesting that the interaction
was not destructive to cap rock under weak hydrodynamic force; however, acetic fluid under high
temperature and pressure was more destructive than fresh water under normal conditions. Yet the solubility
of mudstone was much lower than that of carbonate under the same conditions. In the study area, when
hydrothermal fluid moved, more fluid was occluded in carbonate and reacted with rock because of low
permeability and solubility of the Silurian mudstone.
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Fig. 1

Sketch map of simulation experiment of
water—rock interaction
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Table 1 Solubility of mudstone samples under different conditions
FF5 RiTHT/g RN /g Wi /g WA/ W /L I A A
1 8.095 50 8.09 196 0.003 54 0. 044 0 30 C,1 MPa
2 7.311 09 7.308 50 0.002 59 0.035 1 30 ‘C,1 MPa
3 6.201 48 6.201 72 —0.000 24 (0. 000) 2 30 C.1 MPa
4 8.000 76 7.981 36 0.019 40 0.242 0.5 80 °C,20 MPa
5 5.119 51 5.092 58 0.026 93 0.526 1 80 C,20 MPa
6 6.861 98 6.801 65 0. 060 33 0.879 2 80 °C .20 MPa
7 7.840 98 7.790 54 0. 050 44 0.643 0.5 160 °C .40 MPa
8 6.822 38 6. 755 05 0.067 33 0.987 1 160 C .40 MPa
9 6.827 24 6.705 98 0.121 26 1.776 2 160 °C,40 MPa
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Fig. 3 Differences of surface morphology and component between samples before and after water—rock interaction
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Fig. 2 Solubility of mudstone samples under different
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