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Gold and Palladium Alloy Nanowires Synthesized by
Microbial Adsorption and Chemical Reduction Method
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Abstract: The gold and palladium nanowires (Au-Pd NWs) were prepared from the waste gold and
palladium catalysts as raw materials by microbial adsorption and chemical reduction method. In the
preparative process, Escherichia coli (ECCs) were used as bio-template, ascorbic acid (AA) as a reducing
agent, and cetyltrimthyl ammonium bromide (CTAB) as a protective agent, respectively. SEM, TEM, XRD
and XPS spectroscopy and other technologies were employed to characterize the obtained Au-Pd NWs
samples. The experimental results show that a large number of linear nanowires can be generated by
adding 0.5 g/L ECCs, 5.0 mmol/L CTAB, 1.0 mmol/L AA, when the molar ratio of gold to palladium is
controlled by 3:1~1:3. The morphology is the best when the mole ratio of Au/Pd is 1:1.The concentration
of CTAB has great influence on gold and palladium nanowires diameter. The characterization results also
showed that the Au-Pd NWs displayed an alloy nanowire profile in face cubic crystal and had
polycrystalline structure with 0.232 nm of lattice spacing.

Key words: material chemistry; waste gold and palladium catalysts; microbial adsorption and chemical
reduction method; gold-palladium alloy nanowires
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Fig.1 SEM images of Au-Pd nanowires prepared in different Au/Pd molar ratios
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Fig.2 SEM images of Au-Pd nanowires prepared at different ECCs concentrations
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Fig.3 SEM images of Au-Pd nanowires synthesized in different concentrations of AA

(the inset is the TEM image of nanowires)
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Fig.4 SEM images of as-synthesized Au-Pd nanowires

at different concentrations of CTAB
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Fig.5 Characterization of Au-Pd NWs at different concentrations of CTAB:

(a). Diameters distribution (by Sigma Scan Pro and Origin software); (b). UV-Vis spectra; (c). XRD spectra
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Fig.6 Characterization images of morphology and structure of Au-Pd NWs
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Fig.7 XPS spectra of (a) Au 4f and (b) Pd 3d of Au-Pd NWs
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