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COLLABORATION? — Plug formation mechanism of two immiscible liquids was
studied experimentally in a 200 pm microchannel using two innovative micro Particle
Image Velocimetry (u PIV) techniques i.e. two-colour p PIV and high speed bright
field p PIV. The aqueous phase was a water/glycerol solution whereas the organic
phase was silicon oil with a range of viscosities from 5 to 155 cSt. Experiments were
conducted for different fluid flow rate combinations in the T-junction inlet and it
was observed that velocity profiles within the forming plugs depend on the flow rate
ratios. The velocity field studies provided insight into the plug mechanism revealing
that the interface curvature at the rear of the forming plug changes sign at the later
stages of plug formation and accelerates the thinning of the meniscus leading to
plug breakage. Results from the two-colour PIV show that the continuous phase
resists the flow of the dispersed phase into the main channel at the rear of the plug
meniscus and causes the change in the interface curvature.
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