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Abstract: Under the adjustment of solution pH values and background salt concentrations, the electroosmotic
flows of the Powell-Eyring fluids in parallel plate nanochannels were studied with the homotopic perturbation
method, and approximate solutions were obtained. The accuracy of the obtained approximate solution was veri-
fied with the Chebyshev spectrum configuration method. On this basis, the effects of dimensionless pressure
gradient G, background salt concentration My, the pH value, and the viscosity ratio y of the Powell-Eyring
fluid and the Newtonian fluid, on velocity profile # and volume flow rate (average velocity) @, were studied.
The results demonstrate that, the homotopy perturbation method converges rapidly, requiring only an expan-
sion up to the 1st-order solution to perfectly match the numerical solution. Meanwhile, M., pH, y and G have
significant effects on the charge density and the electroosmotic flow velocity of the Powell-Eyring fluid in the

nanochannel.
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Fig. 1 Schematic diagram of the physical model
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