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Effect of ASP composition on the emulsion-stabilizing properties
of simulative produced liquid by ASP flooding

WANG Jun, SONG Cheng, LI Cuigin, WANG Pengxiang, SHI Weiguang

(Provincial Key Laboratory of Oil & Gas Chemical Technology in Northeast Petroleum University, Daging 163318, China)

Abstract: The influences of the ASP composition on the stability of weak base petroleum sulfonate simulation produced liquid
by ASP flooding were studied, which were stable kinetic parameters, interface viscoelasticity and diffusion Zeta potential.
And the influence mechanism of ASP composition on these parameters was investigated as well. The results show that the sur-
factant adsorbs at the oil-water interface due to its amphiphilic properties, and the stability of oil-water interfacial membrane
increases with the increasing of surfactant mass fraction. When the concentration of surfactant is more than 0. 1% , the stabil-
ity of the crude oil emulsion is increased, and then the demulsification becomes difficult. Sodium carbonate plays a dual role
in the ternary compound system. When the mass fraction of alkali is less than 0. 8% , sodium carbonate reacts with the acidic
substances in crude oil, and the surface active substances generates. The strength of oil-water interface membrane and the
stability of the simulative produced liquid emulsion are increased because of the absorption of the surface active substances on

the oil-water interface. When the mass fraction of alkali is more than 0. 8% , the main function of sodium carbonate is neu-
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tralizing the charge of the surfactant molecules in the membrane of oil-water interface. The diffused double layer of oil-water

interface is compressed, and the stability of crude oil emulsion is decreased. The main role of polymer is increasing the vis-

coelasticity of oil-water interface. The effective numbers of molecules adsorbed on the oil-water interface increases with the

increasing of polymer concentration. The viscoelasticity of oil-water interface is increased, and the stability of simulation pro-

duced liquid is enhanced.

Keywords : alkali/surfactant/polymer flooding; stability; dynamic characteristics; interface viscoelasticity; Zeta potential
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Fig.1 Micrographs of simulation produced fluid with different mass fraction of surfactant
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Table 1 Effect of mass fraction of surfactant

on k, and (¢-t,),,

R % (1-n)k, k(l/min'] (t=t4) 1,/ min
0. 05 0.063 8 0. 106 5.00
0.1 0.0325 0. 054 9.13
0.2 0.030 2 0. 050 9.43
0.3 0.0229 0.038 9.54
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Fig.4 Micrographs of different mass fraction of sodium carbonate simulation produced fluid
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Fig.5 Effect of mass fraction of sodium carbonate

on dehydration rate of simulation produced fluid
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Fig.7 Micrographs of different concentration of polymer simulation produced fluid
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Table 3 Effect of concentration of polymer on k,
and (t-4,),,

ﬁ%m}:ﬁ/ (1-n)k, ky/min”! (t=ty ),/ min
(mg- L)
500 0.034 6 0.057 7 8.91
1 000 0.027 7 0.046 3 10. 71
1 500 0.023 3 0.038 9 11.41
2 000 0.0135 0.022 6 13.37
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Fig. 10 Effect of mass fraction of surfactant on interface viscoelasticity of simulation produced fluid
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Fig.12 Effect of concentration of polymer on interface viscoelasticity of simulation produced fluid
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