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Controlled Growth of Silver Dendrites in Agarose Gel

YANG Wan ,WANG Yinggui,SUN Peng ,YE Junzhang ,WU Jiangyu’
School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: Agarose/nanosilver composite gel was prepared by sol-gel method using agarose gel as the template,
the reducing agent and the stabilizer, and the obtained silver nanoparticles were characterized. Aluminum foil
was used on the outsides of composite gel to alter the equilibrium state of the silver nanoparticles in the gel and
to induce the aggregation of the silver nanoparticles and the formation of a three-dimensional silver dendritic
structure. These silver dendrites were also characterized by optical microscopy and scanning electronic
microscopy. The results show that the synthesized silver nanoparticles are spherical and homogeneous with a size
of about 20 nm. The preparation process with agarose gel as template endows the silver dendrite an intact
structure. The size of the silver dendrite, which depends on the dimension of the composite gel sample, can be
up to several centimeters. The morphology of silver dendrites can be regulated by adjusting the concentration of
the reagent silver nitrate. The formation of silver dendrites is supposed to follow the diffusion-limited aggregation
mechanism.
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Fig. 1 UV-vis spectrum of agarose/nanosilver composite gel
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Fig. 1 UV-vis spectrum of agarose/nanosilver composite gel
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Fig. 3 Size distribution of silver nanoparticles
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