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Flooding experiment of new surfactant—microspheres system
in high temperature and high salinity reservoir
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(School of Petroleum Engineering , Southwest Petroleum University , Chengdu City , Sichuan Province ,610500, China )

Abstract: For the high temperature and high salinity reservoir condition in Xidaliya, surfactant system SA with low interfa-
cial tension was selected and compound with the lab made microspheres Z10, both having good resistance to temperature
and salt, in order to improve the development effect of Xidaliya oilfield by surfactant—microspheres displacement. The fea-
tures of flooding pressure and resistance for the new surfactant—microspheres compound system were studied under high
temperature and salinity condition. Physical simulation experiments of enhancing oil recovery using the compounded sys-
tem displacement were carried out under homogeneous and heterogeneous conditions respectively. The results show that
the compound system has the best flooding performance with a good injection property and an effective plugging when the
core permeability is from 200x107 to 1 000x107* wm?, and the injection pressure fluctuates drastically and regularly and
the resistance coefficient can be as high as above 7. Contrast experiments of oil displacement between the compound sys-
tem and the surfactant show that the former has an obvious effect of increasing oil and decreasing water, brings great im-
provement of recovery efficiency, and the total recovery is about 14% higher than using the surfactant alone. The micro-
sphere and the surfactant exert good performance on “adjusting” and “washing” respectively. Besides , the compound sys-
tem can change the distribution of fluids and pressure making the development of low permeability layer effectively, and
has a good effect on enhancing oil recovery.
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Tablel  Physical property parameters of the tested cores

wO o KB HA LBME FLBR BER RSl
%5 em em  Blem’  BE,% 107 wm® HFIE, %
1 6946 3756 1310  17.02 49.5
2 7.009 3.682 1504 2016 2099
3 6948 381 1923 2428 9863
4 6995 3782 2088 2658 15624
5 6988 3790 1803 2097 3049  64.34
6 7.000 379 1619 1930  287.6 6238
7 7062 3815 2258 2797 6134  57.13
8 7120 3.823  21.64 2648 5917  59.15
9 6998 3782 1604 2040 2069  67.96
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Fig.1 Core displacement experiment device
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Table2 Characteristic parameters of compound oil
displacement of surfactant/microspheres
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Fig.2  Pressure variation characteristics of compound oil
displacement of surfactant/microspheres
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Table3  Contrast of enhancing oil recovery effects of oil
displacement experiments for single core
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