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ABSTRACT: The work aims to characterize the effect of surfactant on the wettability of reservoir rocks surface. The mica tab-
let was treated with 5% simethicone ethanol solution to oilwet surface, and the distilled water and brine solution with different
concentrations of single chain, dimer typed and oligomeric quaternary ammoium salt cationic surfactant were prepared. With
dodecane as oil phase, the wetting angles of surfactant solution on natural mica and oil mica surface weremeasured by contact
angle measuring instrument. The wetting mechanism of different types of surfactants was analyzed, and the corresponding wet-
ting model was established. The wetting factors of different surfactants were obtained and validated throughthe experiments.

The oligomeric surfactants OL1 could change the water wet surface of natural mica into oil wet surface at low concentration,
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andthen into water wet surface at high concentration. When the concentration of OL1 in distilled water was 0.2%, the wetting
angle couldbe reversed to 141.31°(120.08° in brine) and when the concentration of OL1 was 0.5%, the wetting angle was re-
duced to 80.47°(85.10° in brine). The single chain surfactant SC1 could change the oil wet surface of treated micainto water wet
surface. When the concentration of SC1 in distilled water was 0.5%, the wetting angle couldbe reversed to 65.78° (65.51° in
brine). The effect of dimer typed surfactant DI1 on wettability was weak. The wetting model hada strong universality and
matched with the experimental results. Different types of quaternary ammonium surfactants have different effects on the wet-
tability of rock surfaces, and the wetting model can reflect the wetting behavior of surfactants on the surface of mica surface.

KEY WORDS: series of quaternary ammonium cationic surfactants; wetting reversal; wetting model; wetting factor
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Tab.1 Properties and composition of brine for experiments

The composition of brine in the experiments/(mg-L™)
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Fig.1 Wettability reversal of natural mica surface
by different surfactant solutions
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Fig.2 Wettability reversal of lipophilic mica surface by dif-
ferent surfactant solutions
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Fig.3 Wetting curves of different surfactants on hydrophilic mica surface
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Tab.2 Dynamic wetting parameter of surfactant solution(0.05%) on hydrophilic mica surface
Initial contact Equilibrium Equilibrium o o1
Surfactants Surfactant type Water angle/(°) contact angle/(°) time/min Ko/ ((°)-s™)
SC1 single chain distilled water 90.11 87.71 12 0.4
SC1 single chain brine 85.33 80.64 14 0.67
DI1 dimer typed distilled water 73.33 69.43 20 0.39
DI1 dimer typed brine 79.31 76.29 25 0.28
OoL1 oligomeric distilled water 148.23 135.48 30 0.85
OL1 oligomeric brine 138.23 108.23 35 111
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Tab.3 Dynamic wetting parameter of surfactant solution(0.05% )on lipophilic mica surface
Surfactants Surfactant type Water : nlgnaélcé(/)(r:t)act cothalxj:ltl géfer?(o) Eﬂl;;:/lmil:]m Ko/((°)-s™
SC1 single chain distilled water 66.11 73.16 30 -0.47
SC1 single chain brine 70.24 79.61 35 -0.53
DI1 dimer typed distilled water 86.33 90.18 35 -0.22
DI1 dimer typed brine 96.26 101.65 35 -0.33
OL1 oligomeric distilled water 112.23 127.66 40 -0.78
oL1 oligomeric brine 118.42 139.33 45 -0.93
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