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A Study of Au Nanoparticle Growth Mechanism by

Manipulating Sequence and Duration of Ultrasonication and
Electrolysis

JIA-REN LEE, BO-WEN SHIAU and WEI-CHENG DING
Department of Physics, National Kaohsiung Normal University

No.62, Shenjhong Rd., Yanchao Township, Kaohsiung County 824, Taiwan

ABSTRACT

This paper studies Au nanoparticle growth mechanism by permuting sequence of electrolysis
and ultrasonication time in electrochemical reduction method. At first, the Au nanoparticles are

prepared by the different preparation duration of normal electrochemical reduction method, and then

the absorption spectrum is measured while the solution stands for dissimilar period after preparation
The enhanced intensity and the gradually blue-shifted peak are observed in the absorption spectrum

while the standing time is lengthened, but the peak position and intensity are almost stable and
051



invariant after standing 24 hour. The Au atoms

initially assemble to form the larger clusters and the

Au atoms are gradually dispersed by diffusion afterwards. The process is beneficial for forming stable

smaller nanoparticles and improving the concentration of nanoparticle. Among the solutions of

different preparation duration, the concentration of Au atom prepared by the longer period is higher

than that by shorter time; as a result, the evolved larger aggregations of Au atoms cause the red-shift

of absorption peak. While electrolysis is sustained after the normal electrochemical reduction method,

the absorption peak red-shifts with extending
adhere to the semi-finished Au nanoparticle

concentration solution in absence of ultrasonic

electrolysis time. The fresh Au atoms more easily
and then form the larger one due to the higher

dispersing. In addition, if the solitary treatment after

the normal electrochemical reduction method is changed to ultrasonic vibration; there will be more

ultrasonic-induced negative ions can be employed to effectively reduce Au ions and then form smaller

nanoparticles in the solution, therefore the blueshift of absorption peak is observed.

Key Words: Au nanoparticle, electrochemical reduction method, absorption spectrum
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