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Fabrication and Electroactivity of Pine Branch-Like Binary Ag-Cu Nanoparticles

YI Qing-Feng® LI Lei SONG Li-Hong NIU Feng-Juan
(School of Chemistry and Chemical Engineering, Hunan University of Science and Technology, Xiangtan, Hunan 411201)

Abstract: From the mixture of AgNO; and Cu(NOs), without supporting electrolyte, pine branch-like binary Ag-Cu
nanoparticles were deposited on the Ti surface using simple chronoamperometric technique. Their SEM images show
that the length of pine branches increases with electro-deposition time and copper content in the mixture of AgNO;
and Cu(NO;),. It was also observed that the increase of electro-deposition time resulted in the deposition of binary
Ag-Cu nanoparticles on the top of pine leaves to form a pistil-like texture. The possible formation mechanism of the
pine branch-like structure was related to both electro-migration and diffusion processes of metal ions (Ag* + Cu®).
Therefore, it was possible to control both the length of branches and pine leaves by choosing appropriate
compositions of the Ag* to Cu** and electrodeposition time. A multi-layer adsorption mechanism of hydrazine on these
Ti-supported binary Ag-Cu electrocatalysts was proposed according to the cyclic voltammograms in alkaline
solutions. An electrochemical detection of ultra-low concentration of hydrazine was founded on the basis of cyclic
voltammetric measurements. The detection limits of hydrazine in 1 mol L™ NaOH at Ag,sCuy;, AgsCuy and Ags,Cuus
were 0.094 1, 0.036 9 and 0.264 pmol - L' respectively. The prepared pine branch-like binary Ag-Cu nanoparticles

presented high stability on the Ti substrate in alkaline solutions.
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Fig.1 EDS and XRD patterns for the electrodeposited
bimetallic Ag-Cu particles
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(ce) and (ee) correspond to (c) and (e) at larger magnifications, respectively
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Fig.2 SEM images of the prepared Ag (a), AgyCuy(b), AgyCuy (c), AgyCuy (d) and AgsCuy (e)
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Insets of (b), (¢) and (d) show the dependance of the reciprocal of the anodic peak A current density upon N,H, concentration
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Fig.3 Cyclic voltammograms of the prepared Ag-Cu electrodes in 1 mol-L™" NaOH containing N,H, at 100 mV -s™'
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