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Controlled Synthesis of Silver Particles with Different Reaction System
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Abstract: Controlled synthesis of micron-sized silver particles with different morphology was realized by reducing
silver nitrate with organic and inorganic reducing agents respectively, namely iron(Il) sulfate heptahydrate and
ascorbic acid with sodium sulfate. By varying concentration and temperature of the reaction system, round,
flower-like and dendritic silver particles with different size could be obtained. Structure and morphology of the
silver particles were characterized by X-ray diffraction (XRD) and scanning electron microscopy (SEM). In the
basis, impacts of different reduction system on morphology of silver particles were detailed studied. Experimental
results shown that, with the reaction system of iron(Il) sulfate heptahydrate, morphology of silver particle was
controlled by concentration of iron ions. Flower-like silver particles can be obtained by lower reaction speed and
higher concentration. With the system concentration decreased, morphology of silver become smooth spherical
particles and conductive properties subsequently increased. On the other hand, when using ascorbic acid as
reductant and sodium sulfate as protective agent, concentration of sulfate had a great impact on morphology of
silver particle. With increasing concentration of sulfate, morphology of silver particles transferred from spherical

to flaky and conductivity was increased at the same time.
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Fig.1 SEM images of silver particles with different reaction concentration
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Fig.2 Size and resistivity of different silver

powder
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Fig.3 SEM images of silver particles with different reaction temperature (0.4 mol-L™" AgNO;/ 1 mol-L™ FeS0,-7H,0)
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Fig.4 SEM images of silver particles in different reaction period
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Fig.5 Growth mechanism of silver particles with

FeSO,-7H,0 as reducing agent
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Fig.6 SEM images of silver particles with different sodium sulfate concentration
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Fig.7 SEM images of silver particles with different reaction temperature (1 mol-L™" Na,SO,)
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