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Synthesis of rectangular silver microwires by
solution-phase chemical method

LI Ying-fen, GAN Wei-ping, ZHOU Jian, LU Zhi-qiang, YANG Chao, GE Tian-tian

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Silver microwires were synthesized via a solution-phase chemical reduction method with trisodium citrate as
the capping agent, tannin as the reductant and Tollen’s reagent as the precursor. The morphology and crystal structure of
the products were characterized by scanning electron microscopy and X-ray diffraction. It is found that uniform silver
microwires can be obtained at optimum temperature of 25 ‘C. Too high and low temperatures are not conducive to the
formation of silver wires. A low reactant concentration is favorable for the growth of silver microwires. The length of
silver wires increases with the decrease of the reactant concentration. The capping agent plays a key role in determining
the shape of product. The silver product with irregular, wire or spherical shape can be obtained by adjusting the
concentration of trisodium citrate. Uniform rectangular silver microwires with 0.25—0.6 um in diameter and 20 um in
length can be obtained by the process optimization.
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Fig. 1 SEM images of silver microwires obtained at different temperatures: (a) 10 ‘C; (b) 25 C;(c)45 C;(d) 60 C
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Fig. 2 SEM images of silver microwires

obtained at different AgNO; concentrations:
(a) 16 mmol/L; (b) 32 mmol/L; (¢) 53 mmol/L
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Fig. 3 SEM images of silver microwires
obtained at different tannin concentrations:

(a) 0.9 mmol/L; (b) 1.76 mmol/L; (c) 5 mmol/L
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Fig. 4 SEM images of silver microwires obtained at different trisodium citrate concentrations: (a) 1.6 mmol/L; (b) 8 mmol/L; (c) 16

mmol/L; (d) 48 mmol/L
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Fig. 5 XRD pattern of silver microwires
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