Gold Nanoparticle Synthesis using High-speed
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For chemical syntheses in a microreactor, mixing speed is thought to be significant parameter in the case that

chemical reaction speed is significant high. For gold nanoparticle synthesis process, an initial reaction has been known as a rapid
reaction. Therefore, so far we have developed a microreactor for gold nanoparticle synthesis using a pulsed mixing microfluidic
device with T-shaped mixing channels for high-speed mixing. In this study, we uses the novel pulsed mixing method with cross-
shaped mixing channels in a microreactor to improve the mixing speed. The mixing achieved higher mixing speed than the
conventional method. This study found that mixing speed of two solutions was an effective parameter for increasing particle size
uniformity and that higher mixing speed achieved higher particle size uniformity.

Gold nanoparticle

Plasmonic

resonance

collective oscillation
of electrons

incident light

electric field of light

near-field
(localization) —7
far-fleld

(scattering light)

Particle synthesis mechanism
nuclear

o © Reduction
° o HAuCl, + Na,C.H.O. (Trisodium Citrate) — Au
A - :
Nucleation 1) nucleation 2) nucleation "\ 1o ation stage
5T + growth + Particl th
gold atom . O — . .0 article grow
Sjﬂg;rs. Es g;“ ______
® O Critical
Growth| € © | supersatuation
QS
&)
® ‘Q S s Particle
2 &) “**xxa | growth
@
Particle : >
high speed Time low speed
reaction reaction

Microfluidic pulse mixing method
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Particle size and size distribution strongly depend on
“nucleation period”.

—> “Nucleation period” can be controlled by “mixing speed”.

“Uniformly sized particle” can be synthesized by
“high speed mixing”.
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Microfluidic device
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Experimental results of particle synthesis
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