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Abstract: In order to improve the foam performance of surfactants in oil reservoirs with harsh conditions of
high-temperature and high-salt, binary surfactant systems were prepared from combination of sodium
dodecyl diphenyl ether disulfonate (DDBS) and cocamidopropyl amine oxide (CAO), of which the best
binary surfactant system with n#(DDBS) : n(CAO)=6 : 4 was used to further synthesize the foam channeling
agent (SHY-1). The binary surfactant systems were analyzed for their critical micelle concentration (CMC),
surface tension at this CMC (ycmc) and foam properties via Roche foam meter and surface tensiometer,
while SHY-1 was evaluated by high temperature and high pressure foam device and automatic core
displacement device. The results showed that the interaction parameters of the binary surfactant system
between monolayer and micelle were ranging from —3 to —7, showing a moderate strength of synergism.
Compared with that of single DDBS and CAO, the CMC of the binary surfactant system was reduced by
87% and 64%, the surface tension was reduced by 12% and 15%, respectively, while the saturated
adsorption capacity was increased by 136% and 57%. SHY-1 displayed a wide salinity adaptation range and
good foam performance when the salinity was < 158308 mg/L and the mass concentration of Ca*" or Mg?*"
was <10000 mg/L. Under the condition of 105 °C and 15 MPa, the apparent viscosity of the foam
generated in the central position of the porous media with a mass concentration of 2500 mg/L SHY-1
reached 180 mPa-s.
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Fig. 2 Surface excess and area per molecule binary surfactant
systems with different DDBS molar fractions
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Fig. 3 Gibbs free energy of binary surfactant systems with
different DDBS molar fractions
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Fig. 5 Interaction parameters of adsorbed monolayer and
micelle in binary surfactant systems with different
DDBS molar fractions
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Fig. 6 Foam volume (a) and half-life (b) of binary surfactant
systems with different molar fractions of DDBS

MIE 6a 7] LB H, 25 DDBS /R 25 < 60%H ,



4

56 M

RO, S Bk TR R/ AE M 2 B FR P ()08 S Y TR B

* 1289 -

TG PR R A AR 22N K, YI7E 400 mL
fiti; B DDBS EE/R - Ede s, R R
IRBLZE BN I 6b AT, 24 DDBS EE /R 43 8U7E
10%~70%Z [A] B, {4 R0 iR 21 3 1 34>60 min,
DDBS F1 CAO 7E 4 98 19 Jot () 1 B LY BBl P AT R
IR TERE , BERE A ARG IR S R b
T AT B R B R R )

2% |, % DDBS Fl CAO —JCH MG TEFIIAZR
HALPERE . M EAE S BORNRIR M RE S R b,
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Fig. 7 Foam volume (a) and foam half-life (b) of SHY-1 in
brine with different salinity
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Fig. 8 Foam performance of SHY-1 under high temperature
and high pressure
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Fig. 9 Adsorption capacity of SHY-1 in quartz sand and
quartz sand-kaolin mixed sand
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Fig. 10 Foam performance of SHY-1 after adsorption
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Fig. 11 Change of apparent viscosity SHY-1
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