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Extended Abstract 
The dispersion of a non-reacting solute released in a pulsatile electroosmotic flow (PEOF) in a microcapillary is 

analytically studied. In this work, we take into account the slippage condition on the wall of the microcapillary. The results 

obtained for the dispersion coefficient are function of the dimensionless slip length 𝛿, an angular Reynolds number 𝑅𝜔, the 

amplitude 𝜉 of the oscillatory component of the external electric field and an electrokinetic parameter 𝜅 that relates the radius 

of the microcapillary with the Debye length.  In this study we show that the presence of the Navier slip condition in a pulsatile 

electroosmotic flow tends to increase the dispersivity 𝒟 of the solute in comparison when the no-slip condition is not 

considered.  

Once upon a time, Aris [1] studied the dispersion of a pressure-driven and periodic flow through a circular tube. The 

design and construction of Labs-on-a-chip (LOCs), are directly related to the study of electrokinetic phenomena. Those 

LOCs are of great interest due to the ability to handle low fluid volumes, lower manufacturing costs and flexibility for 

automated operation. That is why many works have been developed in the field of the AC Electroosmosis for manipulating 

microflows based on the interaction of the electric double layer (EDL) with an externally applied alternating electric field 

[2-3].  In this extended abstract, recognizing the inherent potential of PEOFs as an important means for electroosmotic mass 

flow control/enhancement [4-5] and considering that the surface of microchannel walls can be hydrophobic, we determine 

the effective dispersion coefficient, also known as Taylor dispersion, in the long time scale of the process, i.e., when the 

transient stage has died out and the flow field corresponds to the periodic transient motion. Quantitative surprises emerge 

from this study, showing that the dispersion coefficient can be notably increased due to a PEOF when slippage is considered. 

The slip condition enhances 𝒟 in a PEOF, particularly for 𝜅 ≫ 1 and for values of 𝑅𝜔 ∼ 𝒪(10) and 𝜉 = 1. Considering 

slippage, for the same value of the relative amplitude of the oscillatory electric field, the effective dispersion coefficient can 

be greater by two orders of magnitude than that where the no-slip condition is assumed. We determined that the time required  

to provide an uniform concentration of an analyte that was previously injected as a solute band was 4 hours by considering 

the solute influence of an external pulsatile body force inducing an EOF. However, considering a hydrophobic surface at the 

boundary wall of the microcapillary allows developing  a time of approximately 3 minutes, confirming that the presence of 

a slip condition cannot be neglected in the PEOF microscale context.  
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