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Investigation of the synergistic effect of hexadecylamine and octadecylamine on the
synthesis, purification, and electro-optical performance of copper nanowires

Abstract

In this study, copper nanowires with a high length-to-diameter ratio were synthesized via a hydrothermal method by
reducing copper chloride with glucose in the presence of a mixture of two amines, hexadecylamine (HDA) and
octadecylamine (ODA). The effects of various HDA/ODA ratios (ranging from pure HDA to pure ODA) on the
morphology, diameter, and length of the nanowires were investigated using field-emission scanning electron
microscopy (FE-SEM), X-ray diffraction (XRD), and energy-dispersive X-ray spectroscopy (EDS). The results showed
that a concentration of 11 mg/mL of HDA and 6 mg/mL of ODA led to the formation of nanowires with an average
diameter of 63 nm, a length of 29 um, and an aspect ratio of 460. Furthermore, a purification method based on liquid—
liquid extraction with chloroform was developed, which selectively separates hydrophobic nanowires from hydrophilic
nanoparticles by exploiting their hydrogen bonding capability. Evaluation of the electro-optical performance of spray-
coated films revealed that the optimized nanowires (CuNW4), possessing the highest aspect ratio, achieved a sheet

resistance of 28 Q/sq and an optical transmittance of 92.8% at a very low areal density of 1.63 mg/cm?.

Keywords: Copper nanowire, Hydrothermal synthesis, Purification, Electro-optical performance
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