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Abstract: For the development of a new type of low-damage, temperature-resistance clean fracturing fluid, the MR301 interfacial rhe-
ometer was used to investigate how molecular structure (the length of hydrophobic chain and the carbon number of linking group), con-
centration and nanoparticle content influence of the thickening effect of carboxylate Gemini surfactant on clean fracturing fluids, after
carboxylate Gemini surfactant was prepared and characterized and its water solubility was tested. The performance of carboxylate Gemini
surfactant-nanoparticle clean fracturing fluid was evaluated according to the industry criteria SY/T 5107-2005. It was confirmed by FT-
IR and 'H-NMR spectrums that the product is satisfactory in terms of its synthetic structures. Based on water solubility experiments, the
solution temperature of carboxylate gemini surfactant is 34-65 “C . The following cognitions are obtained by means of viscosity tests.
Firstly, the more the carbon numbers of hydrophobic chain, the stronger the thickening capacity of carboxylate gemini surfactant. With
the sharp rising of solution viscosity, the concentration of surfactant drops correspondingly. Secondly, when the carbon number of hydro-
phobic chain is constant, the thickening capacity and the temperature tolerance get better with the increase of carbon number of linking
group. Thirdly, with the introduction of nano-ZnO (0.04%), the viscosity of DC16-4-16 solution (3%) at high temperature (100°C ) can
rise from 10 to 30 mPa * s. And fourthly, the optimal temperature-resistance clean fracturing fluid with carboxylate gemini surfactant is
composed of 3% DC16-4-16 and 0.04 % nano-ZnO. This product is characterized by such good performances in high-temperature shear
resistance, carrier stability and fast breaking property. Good results are realized when this new type of clean fracturing fluid is applied to
the tight sandstone gas reservoirs in the Tarim Basin.

Keywords: Clean fracturing fluid; Carboxylate gemini surfactant; Molecular structure; Nanoparticles; Viscosity; Temperature tolerance;

Tarim Basin; Tight sandstone gas reservoir
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