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Development of Taylor flow generator by making use of interface stabilization
effect of surfactant
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This study presents findings on the dynamics of Taylor flows in mini- and
micro-channels as follows. The length of a Taylor unit can be controlled by adding surfactant, which
affects the bubble breakup position. The presence of surfactant also mitigates shape oscillations

of Taylor bubbles in the downstream due to the Marangoni stress. According to the above results it
is concluded that the addition of surfactant enables us to control the uniformity of a Taylor flow
and to suppress bubble shape oscillation even at a high flow rate. It is of great interest that the
dependence of the Taylor bubble length on the surfactant concentration strongly depends on the
bubble breakup mode, which is attributed to the surface tension reduction and the Marangoni stress.

The present findings are valid at least for air-water Taylor flows in a channel size from 200 to 500
um.
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