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Molecular dynamics simulation of brine droplet wetting on sandstone surface

LIU Bing', YANG Jie', ZHAO Li*, ZHANG Jun', SHEN Yue', LI Zhen', WANG Yu-dou'

(1. College of Science in China University of Petroleum, Qingdao 266580, China;
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Dongying 257061, China)

Abstract; Molecular dynamics (MD) simulation was performed to investigate the microscopic wetting behavior of water drop-
lets on the sandstone in the presence of NaCl. The simulation results show that NaCl can transform the hydrophilic SiO, sur-
face into weak hydrophilicity. The wettability of water droplet on SiO, surface is weakened with brine concentration increas-
ing. The contact angle increases with the increase of the NaCl concentration until the density rises to 19. 6% . The potential
of mean force (PMF) between water molecules and Na® or C1™ indicates that the binding energy barrier is higher than dissoci-
ation energy barrier, which causes water molecules gathering around Na* or C1”, and therefore leading to the increase of con-
tact angle. The adsorption energy between the sandstone surface and the water molecules decreases with the increase of the
NaCl concentration. However, when the concentration is beyond 19. 6% , the adsorption energy changes little, which is con-
sistent with the trend of the change in contact angle.
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Table 1 Contact angle in various NaCl concentrations

NaCl Jii 4334 TR 6/(°) T AR PS4
w/ % 1 2 3 4 5 6 6/(°)
0.0 55.97 62.48 53.08 68. 57 52.38 54.43 57.82
3.9 63. 16 58.91 54,34 66. 51 52.70 62.01 59. 61
7.5 70. 46 69. 67 67.26 69.21 67.33 67.33 68. 86
14.0 74.38 66. 94 71.73 70. 00 71.95 71.01 71. 00
19.6 77.78 71.23 73.17 75. 61 73.54 76. 01 74. 56
24.5 80. 77 77.81 68. 13 76.38 76. 67 71.77 75.78
25.5 76. 30 75.03 72.72 72.95 72.25 74.91 74. 50
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Fig.3 Potential of mean force profiles of Na*—OHzo and Cl'—HHZO
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