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Abstract The natural mixed carboxylates(abbreviated as SDC) can be used to extremely improv
e the ability of resisting ca?* and Mg2+ when adding 3-(N,N-dimethyldodecylammonio)-2-hydr
oxy-propanesulfonate(abbreviated as DSB). SDC and SDC-DSB flooding system are tolerant to
ca®* and Mg2+ up to 400 mg/L and 5.0%X10% mg/L respectively. Their IFTmin are 10°% mN/m,

and the oil recovery reach 20% by using the core flood experiment. The surface tension and t
he critical micelle concentrations were measured for the systems of the sodium dodecanoate

and DSB. By analysis the solubility product(Ksp) of fatty acid salt, we can know that the conce

ntration of Ca2* and Mg2+ ions in solution is increased along with the decrease of concentrati

on of free fatty acid group. The interaction parameter fm between sodium dodecanoate and
DSB can be calculated as -3.111, which reflects more strong reaction force. The mole fraction x
m1l of sodium dodecanoate in the mixed micelles is 0.51. By the software Gaussian 03, we cal

culated the minimum energy for compound of DSB/dodecyl acid/Ca®*, and obtained the charg
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e of dominating atom in this compound. These results show there are probably many “negati

ve-charge hole” in the surface layer of micelle, thus, the Ca?* and Mg2* in solution can combi
ned in the surface layer of micelles. So we can explain why the alkyl carboxylates flooding sys
tem extremely improved the ability of resisting to ca?* and Mg2+ with adding DSB.
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