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Synthesis of DOPA-Functionalized Fluorescent Silver Nanoclusters
via Sunlight Photo-Reduction for Ferric Ion Assay
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Abstract: Highly fluorescent silver nanoclusters (Ag NCs) are synthesized by a facile sunlight photo-reduction
approach where L-3, 4-dihydroxyphenylalanine (DOPA) serves as stabilizers. TEM analyses reveal that the as-
prepared Ag NCs is subnanoscaled and noncrystalline. Such Ag NCs possess significant absorption in visible and
near-infrared wavelength range of 400~750 nm, and fluoresce at 630 nm (maximum emission) when excited at
550 nm with a quantum yield (QY) of 2.3% (referred to Rhodamine B). The fluorescence intensity highly depends
on the synthesis conditions, such as sunlight irradiation time, the DOPA concentration and pH value. Thus the
conditions for synthesis of Ag NCs have been further optimized. Moreover, such DOPA-functionalized Ag NCs
can sensitively and selectively response ferric ions on the basis of fluorescence quenching. The specific
coordination between ferric ions and the DOPA ligands, which stabilizes the as-prepared Ag NCs, allows
aggregation of the silver nanoclusters and concomitant significant fluorescence quenching. Both the high

brightness and the red-emission of the as-formed Ag NCs provide higher sensitivity for Fe** assay.
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Fig.2 (A) TEM and HRTEM (inset) analyses of Ag NCs, (B) size distribution of Ag NCs, (C) TEM and (D) HRTEM

analyses of ferric ion-induced aggregation of Ag NCs
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Fig.3 (A) Excitation (dash curve) and emission (solid curve) of Ag NCs, (B) Ag NCs (solid curve)

and DOPA (long-dash curve) absorption spectra
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