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Controlled synthesis of gold nanoparticles based on PZT

micropump and pulsating mixing
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Abstract: To prepare gold nanoparticles with uniform sizes, fine morphology and good monodispersi-
ty, a synthesis-controlled method was presented by using the pulsating micromixing technology actua-
ted by PZT actuators. For this synthesis method, the PZT micropumps with dual-chambers and three
check valves were acted as the driving source, a Y type micro-channel was used as the mixer, and the
controllable mixing with different mixing modes could be implemented based on the pulsating output
performance of the micropumps in cross phases. Using the FLUENT software, the mixing effect for
the Y type micro-mixer under different flow rates and frequencies was analyzed optimally, and the
control parameters of PZT micropumps were optimized. A system prototype worked at a lab was de-
signed for the synthesis-controlled of gold nanoparticles, and the corresponding preparation tests of
gold nanoparticles were also carried out. The test results show that under a voltage of 40 V, a fre-
quency of 300 Hz, the gold nanoparticles prepared have uniform sizes, good monodispersity, which
verifies the feasibility of the proposed method preliminarily. This method can also be applied in the
controllable synthesis of other nanoparticles.
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Fig. 1  Working principle schematic of controlled

synthesis of gold nanoparticles based on pul-

sating mixing of PZT micropump
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Fig. 3 Y-type micromixer flow channel model and re-

lated configuration parameters
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Fig. 4 Y-type micromixer simulation analysis and the

relationship graph between related mixing de-

gree and working frequency
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Fig. 5 3D assembly schematic and prototype photo of

PZT micropump with dual-chambers in series
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