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Morphology of Nano Silver Synthesized in Different Solvent Systems

CHEN Yan—yan', CHEN Guang—xue', CUI Yan—yan®, CHEN Qi-feng', TAI Jing—lei', YANG Yu'
(1. State Key Laboratory of Pulp and Paper Engineering, South China University of Technology, Guangzhou 510640,
China; 2. Guangdong University of Technology, Guangzhou 510006, China)

ABSTRACT: The aim of this work was to optimize the synthesis route for silver nanoparticles by chemical reduction
method, the morphology and particle size of nanosilver synthesized in three solvents, namely ethanol, ethylene glycol(EG)
and deionized water, were comparatively studied. Firstly, chemical reduction methods were used to prepare nanosilver under
PVP protection in ethanol, ethylene glycol and deionized water respectively using silver nitrate as Ag precursor and
hydrazine hydrate as reductant, the reaction temperature was kept at 60 °C and the reaction system was vigorously stirred
with magnetic force. Then UV-Vis spectrophotometer, scanning electron microscope and Malvern laser particle size
analyzer were used to characterize the morphology and particle size of silver nanoparticles. All three reaction systems
generated spherical nano—silver, and the average particle size was 35 nm in ethanol system, 40 nm in ethylene glycol system
and 53 nm in deionized water system respectively, and the width of particle size distribution increased in the order of
ethanol, ethylene glycol, and deionized water system. Besides, the morphology of nano—silver generated in deionized water
was diverse, including mainly spherical nano—silver and a small amount of anisotropically shaped nano-silver. In
conclusion, using ethanol as a solvent helped produce small and uniform spherical nano silver.

KEY WORDS: nanosilver particle; chemical reduction; morphology; particle size
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Fig.1 UV-visible spectra of nano silver dispersion dilution
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Fig.2 SEM image and particle size distribution of nanosilver gener—

ated in ethanol solvent system
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Fig.3 SEM image and particle size distribution of nanosilver gener—

ated in EG solvent system
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