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Experiment on high pressure CO, foam stability of nonionic surfactants
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Abstract : The performance of nonionic surfactants ( nonylphenol ethoxylate series) used as CO, foam agents was investigated
using a high temperature and high pressure foam visualization meter under different temperature, pressure and salinity condi-
tions. The influences of the polymerization number of ethylene oxide (EQ) , temperature, pressure and salinity on foam per-
formance were evaluated. The foam's blockage and mobility control ability were also tested in sandpack flooding experiments
and the results were compared with the corresponding results obtained from the foam visualization meter. The correlation be-
tween the comprehensive foam performance index tested by foam apparatus and resistance coefficient in displacement test was
analyzed. The results show that the surfactant's hydrophilicity increases with the EO numbers increasing, which can improve
CO, foam performance and foam's stability. While the foam performance declines with salinity, pressure and temperature in-
creasing. The displacement experimental results reveal some influences of surfactant's molecule structure on its foam perform-
ance, which can provide guidance on designing and improving nonionic surfactants used as CO, foam agents.
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Table 1 Properties of surfactants

AT PR EO RGN n M T,/ C
N-NP-7¢ 7 —
N-NP-10c 10 60 ~65
N-NP-15¢ 15 90 ~95
N-NP-18¢ 18 >95
N-NP-21¢ 21 >100

*2 AETHEEGTREFER N-NP-15¢ i =
Table 2 Cloud points of N-NP-15¢ with different salinities

HALE S/(g- L") s T, /C
0 90 ~95
1 90 ~93
50 74 ~78
100 60 ~63
150 56 ~ 60
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Fig.1 High pressure visualization experimental device

for testing CO, foam performance
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Fig.2 Experimental device for CO, foam mobility

control and shut-off capacity test
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Fig.3 Effect of EO numbers on CO, foam performance
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Fig.4 Effect of salinity on CO, foam performance
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Fig.5 CO, foam volume and half-life
at different pressure
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Fig.6 Effect of temperature on CO, foam performance
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injection pore volume times at 40 °C and 70 °C
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