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Research Progress on the Controllable Solution-Synthesis

of Nanosilver
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Abstract: Nanosilver, comprising silver nanoparticles, is an emerging silver-based functional material. Over the past fif-
teen years, the progress of solution-synthesis of nanosilver developed rapidly and the excellent properties of nanosilver, in-
cluding plasmonics, electronics and broad-spectrum antibacterial bioactivities, were extensively investigated and used.
Numerous studies indicated that the properties of nanosilver are highly dependent on their size and shape. Therefore con-
trollable synthesis of nanosilver is crucial for optimizing their corresponding properties and expanding the field of applica-
tions. This review provides a brief account of solution-synthesis of methods that produce nanosilver controllably. It is or-
ganized into four sections: The first section discusses the nucleation and formation of seeds from which nanosilver evolved
into their final morphologies under proper reaction kinetics. The second section summarizes the main methods for solution-
synthesis of nanosilver. The third section discusses the synthesis and research progress of the nanosilver with different di-
mensional structures. In the fourth section, some perspectives on the controllable solution-synthesis of nanosilver for future
work are presented.
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Fig. 1 Plot of silver atomic concentration as a function of time,

illustrating the generation of atoms, nucleation, and sub-

sequent growth!®!
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Fig. 2 Typical silver seeds: multiply twinned, singly twinned, or

single-crystal seed. Different seeds grow into nanosilver with
different shapes. The same seeds can also grow into different
shaped ones under different kinetic parameters. Twin planes

are delineated in the drawing with gray lines!®!
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Fig. 6 Inverse contrast TEM images of the initial spherical nanosilver

(a) and the final silver triangular nanoprisms after fluorescent

light irradiation (b)3). Schematic illustration of the forma-

tion mechanism of silver nanoprisms (¢) : by careful control of
the reaction kinetics, newly formed atoms and clusters can be
selectively added to specific sites rather than the entire surface
of the growing single crystal seeds. This favors the creation of

twin plane, leading to nanoprisms formation "]
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