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Microreaction continuous synthesis of gold nanoparticles
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(Department of Chemical Engineering , State Key Laboratory of Chemical Engineering, Tsinghua University,
Beijing 100084, China)

Abstract: Gold nanoparticles have characteristic ultraviolet—visible absorption spectra, and they are widely used in
the field of analysis and detection. In order to break through the technical limitations of batch stirring reaction to
prepare gold nanoparticles, a continuous—flow microreaction method was proposed. This method implemented rapid
and uniform mixing of HAuCl, and Na,Ct aqueous solutions under acidic conditions with the help of threaded pipes,
introduced an inert solvent to avoid particle deposition in the reactor, and used a membrane phase separator to
complete the oil-water online phase separation, achieving continuous and stable preparation of gold nanoparticles.
The influences of the reactant molar ratio, concentration, residence time, water—oil volume ratio, pH and other
factors on the particle size distribution and absorption spectrum were investigated, and the narrow size distributed

gold nanoparticles with average sizes of 20—24 nm and dispersion factors of <10% were successfully prepared.
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Fig.1 Experimental platform for the microreaction continuous synthesis of gold nanoparticles
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absorption peak of Au particles and the TEM images of narrow—
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distribution results
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Table 2 Particle size distribution in experiments with

different reactant concentrations
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Fig.3 Effect of HAuCl, and Na,Ct concentrations on the characteristic absorption peak of Au particles
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Fig.4 Continuous microreaction synthesis experiment in

single—phase flow system
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Fig.5 Comparison of absorption spectra of representative

product particles of single—phase and two—phase reactions
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Fig.7 TEM images of representative product particles
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