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Production of Silver Nanoparticles by spent coffee grounds extracts
Antonio Zuorro, Gianluca Maffei, Annalaura Iannone and Roberto Lavecchia 
Sapienza University of Rome, Italy

Spherical silver nanoparticles (AgNPs) were synthesized through a novel green method employing spent coffee grounds (SCG) 
phenolic extracts obtained with hydro-alcoholic mixtures. The bio-reduction of AgNPs was carried out at 25 °C under stirring, 

employing an aqueous solution of silver nitrate as a precursor and the polyphenols obtained from SGC extracts as reducing and capping 
agents. To monitor the formation of AgNPs, UV-Vis spectra were recorded and the intensity of the surface plasmon resonance (SPR) 
band of silver at 405–430 nm was measured. The synthesis of Ag NPs was completed in 5 hours. Trasmission Electron Microscopy 
(TEM) observations showed that the AgNPs obtained exhibited a spherical shape. The mean hydrodynamic diameter and zeta-
potential were measured through Dynamic Light Scattering (DLS) technique. XRD patterns were acquired to assess the crystalline 
structure of the AgNPs, which exhibited a cubic face centered lattice.

Figure: Appearance of the reaction mixture (silver nitrate 
solution and 50% aqueous ethanol extract from SCG) after 3 hours.                           Figure: TEM imaging of AgNPs
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