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Abstract: Betaine surfactant (TAC) was prepared from quaternization and ring-opening reactions of
15-bromo-1-pentadecanol, dimethylamine aqueous solution, epichlorohydrin and sodium 3-chloro-2-
hydroxypropanesulfonate, and characterized by FTIR, 'HNMR, “CNMR and MS. SY-x-TAC (x is TAC
addition amount, based on the mass to SY, 0.2%~1.0%, the same below) was then obtained by adding TAC
to gelled acid (SY). The effect of TAC addition amount on temperature resistance and shear resistance of
SY-x-TAC was investigated by surface tension meter, conductivity meter, viscometer, rheometer and SEM.
The results showed that the low critical micelle concentration (CMC) of TAV was 0.116 mmol/L at
298.15 K. The temperature and shear resistance of SY-0.4%-TAC were significantly improved, and the
apparent viscosity of the solution at 180 °C and the final apparent viscosity of the solution after continuous
shearing for 1 h were 80.85 and 75.48 mPa's, which were 68.40% and 77.52% higher than those of SY
(48.01 and 42.52 mPa‘s). In the range of stress scanning, SY-0.4%-TAC and SY-0.6%-TAC exhibited
obvious linear viscoelastic zones, and behaved as elastomers, with the spatial structure of the system being
a more compact reticular structure. The hydrophobic groups of SY interacted with the hydrophobic tails of
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TAC to form hybrid micelles, with the hydrophobic groups wrapped inside the micelles, and the hydrophilic

groups of TAC replacing the hydrophilic chains of SY to achieve the intermolecular bonding, which showed

a good synergistic effect.

Key words: betaine surfactant; gelled acid; hydrophobic association; high temperature resistance; shear

resistance; oil field chemicals
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