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Electrokinetically driven flow mixing in micro scale based on chaotic
anti-control method
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In order to solve the shortcomings of passive chaotic micromixer such as hard to control and difficult to manufacturing, we presents a
chaotic anti-control method that use the chaotic electric field to control the mixing process of the orderly laminar fluid based on the
generalized chaotic synchronization theory. This method applied the Duffing chaotic model on the micron electrode in the mixing
chamber of the microfluidic chip. Then the chaos effect of fluid is evaluated by the Rosenstein method, and the parameters of the
Duffing model are optimized. At last, the analyses of the chaos performance controlled by the optimized mixing chaotic anti-control
algorithm and traditional cosine algorithm are carrying out. The simulation results show that the time of optimized Duffing algorithm
controlled fluid to the chaotic state is 27. 3% shorter than the cosine algorithm. The largest Lyapunov of optimized Duffing algorithm
is improved 25% compared with cosine algorithm. This data indicate the optimized Duffing algorithm improved the chaotic
performance of the micromixer in microfluidic chip dramaticlly.

microfluidic chip, mixing, chaotic anti-control, parameter optimization
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