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Effect of Viscosity of the Reaction Solution on the Profiles of
Silver Nanowires Prepared by Using the Polyol Reduction Method

WANG Jie, DU Yongguo*, WANG Zhen
(College of Aerospace Science, National University of Defense Technology, Changsha 410073, China)

Abstract: Polyvinylpyrrolidone (PVP) acts as a "soft template” in the preparative reaction of silver
nanowires (AgNW) using polyalcohol reduction. The effect of PVP on AgNW profiles was investigated by
adding different relative molecular weights and different quantities of PVP The results show that PVP
affects the diameter, length and yield of AgNW via changing the viscosity of the system. The diameter of
AgNW is basically fixed (at about 30 nm) in a certain range of viscosity from 2.5 to 7.5 mPa-s). AgNW
tends to lengthen at first and then to shorten as the viscosity of the reaction system continues to rise. The
maximum average length (16 nm) can be achieved at the moderate viscosity level(~ 3 mPa-s) when PVP
K60 is used. The viscosity controls the mass transfer in the solution, and further affects the byproduct ratio.
The resulting nanwires will be accompanied by a high ratio of particle or short-rod byproducts when the
concentration is below 2.5 mPa-s or above 7.5 mPa-s.
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Fig.1 SEM images of AgNWs synthesized with different types of PVP (viscosity:2.5 mPa-s)
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Fig.2 Sizes of AgNW prepared with different types of PVP
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Tab.1 The viscosities of the reacting solution with the addition

of different concentrations and types of PVP (at 120°C)

PVP Type Item Data
K30 cpyp/(mol/L) 003 03 0.6 1.05
Viscosity/(mPa-S) 1.53 2.53 3.58 5.83
K60 cpyp/(mol/L) 0.01 0.1 0.2 035
Viscosity/(mPa-S) 1.54 2.84 597 7.27
K90 cpyp/(mol/L) 0.004 0.04 0.08 0.14
Viscosity/(mPa-S) 1.55 2.34 391 6.27
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Fig.3 SEM pictures of AgNWs synthesized with the
addition of different concentrations of PVP K30
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Fig.4 SEM pictures of AgNWs synthesized with the
addition of different concentrations of PVP K60
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Fig.5 SEM pictures of AgNWs synthesized with the
addition of different concentrations of PVP K90
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Fig.6 The diameters (a) and lengths(b) of AgNWs prepared under the different viscosity conditions
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Fig.7 Yields of AgNWs in different viscosity systems
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